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Onily lllerewlal len8lawalar naranya8lpa KT8b.

TablaMa ucbltay”pgan 1"éo”la”nTg Ko’pebllda o’2t1 14 “onuwpa ega. Bu
Aonwlanrt {o’g’néan-"o’g’n {opl8b ancbla Turakkab ta8ala. "a“alayol:gan TAMEON,
nntpa o’2pawbl 1:e2”™  Va 1le2lanl8bll 0,Ma8"ag” boa,law8bT1 Lop"8bl{ablyal:an ancbla
yenalii Bu boa’law8bntg taleTa!lk Moéa8” 8/allla 06&y élllerensbl lenglatalar
blo8l/1 bo’1laé! "ntlaéan, Taletal!k Tayall KTng erkT {ebralli3bl 1:englata8l

¢ =as8lld.
Bun yeréa ¢ - 1" o 2anal: blolaMan cbeina8bl3b bw'cblag® bo’Wb, a- Tayall NTTqa
mvn~ga bog’™ bo’lgpano’2parta8 8onéum\

Ta’'nl 1. Erk/1 o’2paTy”™ xe(a,b), nota’lut ~mnk8ya y(x) ya untpg
Y (x), y"(X),..., y (n)(x) blo8/alan orasléasl n8blbu

P (X, y(x),y"(x),....y (M)(x)) =0 (1)
LLink8onal bogYartasblaa n - larVbll 0é&y élleren8lal lenalata geyllaé!

Ta’nl 2. TarHbl n bo’lgan (1) {enpglataw (a,b) 1lnleryaléa aytyal:ga
aylan!irmyebl LUnk8lyaga, ntnpg yecblnt éeyiiaé!

Yecbltwng paranglpa e8a (1) oéély élderen8lal {enpglatantpg Tl:earal
cbl2”\n, ™ éeyinaé!

O08blkorta8 ®(x,y,cxc2,....cn) =0 Lnk8lya ko, "5bl*éag™ yecblTga (1)
{enplatanTtg WninegraH peyWaé! Tarklbléagl cbc2,...,cn paratellarga aTg
alytal: bewbl blEoblga 1x1:1yony yecbl iTT blo8AM8blT n TK T b0’18a, bu yecbllTtaa
(1) éerendlal {englatawng ntutly yecblTl éeyllaél ya y = th(X,Cb C2,...,cN)
Ko’riwbléa belpnanaé! 08bkorta8 ko’nwasbléag! wntnw”™y yecblitnga (1)
alllerewbl {englatawng nTutly I1nlegrall éeyinaél.

O&&y é1/erenslal lenglatalar oéaMa blr xit ko’nw8bléa bo,Y8M TUTKMU N

JuTlaéan
8ty '-y =0

yungon {aiiM blo8/aga T3bal:an yecbl1Tagan, 1kkTcblsl



y"=8lIy"
yu, on "arHblA blo8/aga T3balan yecbllgan éllleren8lal lenplatalar.
Ta’nr-3. Ywon {arHbH blo8Maga nisbalan yecblgan oéély é&lleren8lal
l:enplatanlng T Ty Ko’'nlisbl *my*éapg”cbla bo’laér
y"™)(x) =nnx,y,y',---, Y "-1)>e (2)
Kelgn8Ma bl2 buAuréag! oéély é1llerendlal lenglatantg u8blbu
y (X0) =¥ 0, y'(x0) =y0, ...,y N 1)(x0) =yl ] 3)
bo8blangUcbl 8blaa 1 Manoa™anl:~wVebl* Ko8bl Ta8ala8TTa yecbl A waV méHa"
ya yagonaligl blagraal la8élalar biian la T 8blaTi2.
Xun8un8an blo8Maga T8balan yecblitagan 1-Lallbll él/erenslal lenplata
P(x,y,y")=0 (4)
ko’'nwsMa bo’laé! Birtcbll bk i1bH blo8/laga nbbalan yecbllMNgan éliteren8lal
lenplata e8a
y'=/1(xy) (5)
Ko ’'nl3Ma bo ’1laé!
Ta’nr-4. o8Waga T3balan yecbllgan (5) éllerensbl lenglawantp

y (x0) = y0 (6)
bo8blangYcbl 8ba*lw “anoal:lam'l:AraVebl y(x) yecbliww loplsbl Ta8ala8lpa Ko8bl
TaBala8l éeyiaé! Bu yeréa x0 ya yO o Téan beriigan blaglaly 8onlarélr.

Oeorvelrik 1lMa: y'=/ (x,y) 1lenglatantg (x0,y0) nwl:aéan o’LlWychbl
inlegral cbr2”g, "1 {opEbTa8a”aga Ko8bl Ta8alas8” éeyiiaé!
0éély érlerewbl lenglatalar naranya8TTg a8o8ly Ta8alalanéan b, bu
Ko8bl Ta8a” bo’Wb, unta yecbliw tay”mnért~? Apar bunéay yecblT Tayuwé
bo’18a, n yagonat”? Apar yecblT Taypé ya yagona bo’18a, bu yecblTw “op”"8b
alporr”™ “anéay bo’la”?, éegan 8ayollarga Jayob bensbléan lboral. Bu 8ayollarga
layob beraélpan leoretalar tay]uéHk ya yagonaHk leoretalan éeb yurMaé!.
KeyTcblallk, / (x,y) LUnk8lyaga aynT 8blarMar ~o,y*8b nal:rla8ia (5), (6) Ko8bl

Tw a™1T71h yecbltl Tayuwé yayagonaKgnin ko’reaaTxr.



1-8. O’rparnycblan a”ablWpaan nllerewlal len8lawalar.

ba8layyal, aynT 8oé&éa érlerensbl lenplatanlng wnTuTly yechblThl
{opEb bitan 8bua’ wlanaw”2.
LI8blbun

y"=1(x)a(y) (1)
ko'nw8Maagl énieMen8fal lenpglaTtaga o’2parnycblian  a™alaéhgan &ierenslal
lenplata éeyiiaé! Bu yerdagl / (x) ya a(y) Wnnk8lyalar To8 raylsbléa a <x <b
ya c <y <p ora”laréa at”langan urlmkw?2 éeb "a"alaé™ Bunéan ko’nna&kuy (1)
éieren8Mal {enplatantg o’ng{oTon “uy*éag"

O =(a,b)x(c,p) ={(x,y)ed :a<x<bc<y<g}
8oblaéa atMlangan ya u2imkw2gH\ (1) ko’nn*8Mag” &¥"e”en8"al {enpglatawnpg
yecblTinl ”~op™8b ucblnn *ny”éag™ 1kkl bloll kKo’nb cbl”aT”2:
1-bol. AylayHk, a(y) ® 0,y e (c,a) bo’kT. ~ blobla (1) érlerewbl
lenplaTtat u8blbu

=/ (x)ax
AY)

Ko’nt3bléayo28bltTuTKkT. Bu lengHkTna 1lkkala 1oT1oTT Tlegrallab

| ay =[|/ (x)ax (2)
Aaly) ¢

Tuno8abalt b8/ gitati2. Ma’lutk™ [a(y)]-1 ya / (x) &nk8lyalar wurink812
ekanHaMan, nlattg 108 rayi8bléa O(y) ya P (x) bo8blang’tobl LLnk8lyalannTg
TaywéHpa! kellb cbllgaél. 3blutng mcblvn (2) lenaknl amyléanl

O(y) =P(x)+C, C=coT! 3
Ko’riwbléa yo218bltTn Tk 7. Paralayolpan a(y) ¢ 0 bloa O(y) Tonolon LLUnk8lya

bo’1al. Cblunkl,

O'(y) =— 0.
A(Y)



Bunéan e8a mntp le8kan8l O 1Ttay|né ekanHal keHb cblpaé! Yuwonéagl (3)
lenglMan
y(x) =0-1(P (x) + C) (4)
&nk8lyaT loparti2. 0 ’2 nayballla bu Lnk8lya "a”alayo”aan blobla (1) é1Herewlal
lenglawan™ng nTUTy yecKTT I&éEalayeél.
2-bol. Aylayllk biior y(x)=y e (c,a4) nwlaéa Aa(y)=0 bo’kT. Bwu
lenpglaTtantg LW121 yoréatMa arpglangan y(x) =y o’2parta8 LWnk8lya (1)

éWerewbl {enalatantg yecblTMan iora! bo’laél

betak, (1) élerensbl lenglawan™ng nTnty yecblT!
y(x)=\0 1(P (x)+ C), apar a(y)®0 (5)
ly, apar A(y)=0
Ko 'nllisMa bo’larekarn.
Bnél, laytlangan buw (x0,y0)e B nwlaw oHb, (1) &l/erenslal
lenglawan™ng wbbw
y (x0) = y0 (6)
bo8blang’ 1cb 8bhrinl *anoal:lan™*mVcbl yecbl Tun lopi8blbllan 8bag’vllanarl?2. 8bin

Taf8aééa gnynan!

(7)

8barl balarlla™. ArTplanbblga ko’ra O(y) Va P(x) wn2lnk8l12 baTtéa
&Y"eren8™allannVceblért. 3buntg wucbun / (x,y) bat B 8obaéa wn2lMk812 Va

&1Meren8la/lannycbl bo’Ub,



I"(x,y)=0'(y)= 1
A(Y)

1,y (xo,y0) ® O

Tnno8abalart pganoalanl:-aél. Yuwonéagl Ttulobla2alaréan ko’nnaélkl, / (X,y)
0o8/korta8 &nk8lyaT Ta*méHpal bagléagl {eoretawnpg barcba 8bararm
panoanan&aér

1 (x0,y0)e B nwl:antg anolla / (x,y) é¥"eren8"allannVcbl.

2. /(xo0,y0) =0,/ 'y(xo,yo0) 0.
Bunéan / (x,y) =0 {englata x =x0 nwl:antgq buw anllda atalangan
&Y"eren8"allanmVebl Va wu8bbu y(x0) =y0 8barlnl panoananirrcbl y =y(x)

M2t T a4 Tay|mélpl kelb cblpaé! 8bu biian blr gal:oréa

iy} Ix(xy) P'(x)

o=l (x)aly)
ax  ly(xy) O'(y)
{engHknT4 o’nnH bo’H8bl blaTt keb cbl™aé”. Ko’ ’nwb LInbélk™ y(x) Lnkwya (1)

érlerewbl {enpgktaT ya (6) bo8blang’tobl 8barlw “anoal:la™WmVcb® Xxu8u8ly

yecbTT! rTopakyé!

2-8. O’rparnycbWan a*ralain™gan /1l erensbl lenglataga kKeNenlanwan

nATerenslal lenalawalar.

8bbn
y =/(ax +by+c) (1)
Ko’n T 8bléaal é1/erenslal lenalaTaéa
N=—ax+by+c (2)
alT a 8bLM8b balar8ak, o’2patycblan a™alaé’pan é1llerenslal {englata bo8I
bo’laé! Bu yeréa a, b,c- o’2parTta8 8onlar Wapglpal:an bat
A'=a + by 3)

boYpgan ucblun (1) érierewbl {englata "ny” éag”



2'=a+b/(2)

Ko’riwblT olaé! Bu e8ao’2patycbliian a™alaé’nan éll/leren8lal {englaTaélr.
3-§. bir*wW ya kyar! bir nATeresabl lenalawalar.

Ta’nM . Apar guyiraal
y =/ (xy) (1)
élWerewbl {englatanTtg o’ngl:otonMagl / (x,y) LUnkwya ncbun
I (x,y) =1 (Ax,7ly), VN1>0 (2)

8baiil balanl8a, (1) éliteren8lal {englataga blr JT8H éllMeren8lal lenglata éeyiiaé!

1
Oxupg (2) {englMa J1 =— ée8ak,
X

/ (x v)=/ "y Jli=k
xy)=/ry, Xy Vxy
Tuno8aba! b8/ bo’laé! Bunta na”asita (1) é1leren8lal lenglarta v8blbu

y =k Y (3)
K'Y
Ko'riwblw olaél. Enél (3) ko’nnbMagpl érMerewbl {englatantg yecbTLl
{opEbl bitan 8bg'ullanaur2. Buntpa ucblun ~ny éag”

y(x) = 2(x) *x (4)
alta8bl:1M8Man &yéalanatl2. Bu yeréa 2 =r(x) yanal noTta’lut Mnnk8lya. Bu
(4) alta8b1T8buwnyg lkkala {oTonT élMeren8lallab

y'=2x+2 (5)
{engHkw bo8W/ pgWatrr. (4) Va (5) lenglMaréan &yéalaTtb, (3) éll/eren8lal
{enplaTaT guyiagoba yorEb TUTKT:

2'x +2 =K(2),

yaT

2'=—
X

[x(2) - 2]. (6)



Bu e8a 0’2patycblitan a]ralaélgan élMeren8lal {enpglataém\
1-bol. Ay?ayMk, k(2) LLUNk8lya a <2 < b iiileryalla n21imk812 bo’Hb, k(2) ¢ 2
8barlnl ganoaHan”T W boWa (6) éilMerenslal lenglatanl o’2paTycblitariu

ajrali8b wwnlllan &yéalatb yecbl8b TUTKT:

A2 Aax
K(2)- 2 X

Bun yeréa C ¢ 0 kHyony o’2garta8 8on. Oxupg {engHbla 2 =y alra8bl:1MNM8baa
X

payiib (3) érlerewbl {englatantg mTutly yecbl TT bo8W gMartii.
2-bol. Ay”ayMk 2 =20 80T k(2)- 2=0 {englatantg W w bo’kT Bwu
bola y(x)=20x LUnk8lya (3) élleren8lal {enplatantg yecblTMan iioral!
bo’laé!
Ta’nl-2. Apgar / (x,y) LWnk8lya ncbun
[ (x,y) =1 /(x,y), V1 >0 (7)
8baii bajarii8a, (1) lenglataga K - 8ara]all blr]t8U éilerenslal {englaTa éeyiaél.
Ta’nl-3. Agar / (x,y) LWnk8lya ncbun
[ (Nax, N(y) =N(-a/ (x,y), V1>0, a,( eK (8)
8baii baJan18a, (1) lenglataga K arl bir]t8W érlerewbl lenglata geylaé!
Oxup (8) boblabat (1) ériterewbl {enpglataT n8bbwm

y(x) =x(a *2(x) )

alTa8bliri8bl yoréartina o’2gatycblilan a™alaé”gan & Merenslal lenplaTtapa

vya'T

[ (x,y)=x(a-1/ (Ly/x(1a)



Tnno8abalarw {opaTtk. OxIral {engHblan Va (9) alta8b{1M8Man &yéalatb (1)
81/eren8lal {enplartat
x(a £ +( 2ex-1+(a =x-'+A4/al (1,2)
ax a
Ko’riwbpaa keT8b TMTKT. Bunéan
x N =/(1,2)-( 2 (10)
AX a
Ko’'nwsbléanl éllerenslal lenglata kellb cbl®aé”. Bwu e8a o”pgarmycblWan

aJralaélpan érierewbl {enpglaTtaéi\
1-bol. Aylayllk / (1,2)- ( 20 bo’k T Bu blobla (10) él/eren8lal
a

{enplaTaéan

AX A2
X

rm \ (
/ (1,2) - a—z

Tnno8aba{T {opawk Vant t{egrallab, n8bbwu

X = C eexp< ' A2
/ (1,2) - g 2
yecblwT bo8W giiawk. Buyeréa C ¢ 0 kilyony o’2garta88on. Oxug {englkéa
2=y *x~(/a
alta8b{lrabga payHb
y'=x(a-1/ (Ly/x(a) (1)

Ko’n T 8bléaal érierew bl {englawantg ntnwy yecb 1T {opawwk.
2-bol. Parar pgllayHk blror 2=208071 / (1,2)- ( 2=0 {englatawng W1lirl
a

bo’k T Bwu blobla u8blbu

y =x(a <20

Lnkwya (11) ériterewbl “englawan™ng yecblnTt bo’laél



4-§. BN A18H il eresgbl lenpglataga keNenlanwan nllle”ew”al

len8lawalar.

8bbwu

Cax +¥y +c1 )
y =/ a2x + Ry +c2

Ko’nwsbléanl élMeren8lal {englatantg ututly yecblTTl {opEb ucbun, urT
orparuycbl/lan a™alaé®gan yok blr “8l* é1Merendlal 1:enplatalarga kelllratrr.
Bunta ucblnun Mmny”éag™ bloMatl Ko’nb cb™awn2:

1-bol. Ay{ayMk cx=c2=0 bo’k T Bwu bloWa (1) él/leren8lal {enpglata

alx + bl
y =1 Y (2)
az2x + 1y

Ko’riwblT olaé! Oxupg (2) érinerewbl {enplataw u8bbu

a1+1:1y

y =1 X (3)
a2 +1:2y Vxy
XY

KO’riiwbléa yo2BblTu TKT Bu e8a b1r]t8M élleren8lal {enplaTaéin'.
2-bol. Ay{ayHk cl,c2 o’2parta8 8onlarntg katia brita8l noMan &uill
bo’Vb, *ny”éagh
alx + By +cl1=0,
a2x+ry +c2=0
{o’a’n cbll”Mlar (x0,y0) nw{aéa ke86b8T N bola koorértablar bo8blnt (x0,y0)

nwl:aga Ko’cbluak, berMpan érlerewbl {enpglata blr "wH élieren8lal

{enplatapa kel{lrl1aM. WMaplpa{an bat, (1) éllerewbl {enpglawar n8bbwu

ral(x - xo)+ H(y - yo) /i
Va2(x - x0) + B(y - yo)

Ko riiwbléa yo21b
2:y'y0, 1:X-X)
altr a 8b{lrab baJar8ak, y’=2 ekanKgMan guyiag!
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Catt+t2 " 02
/
Va2? + B2y al

élierenslal {enplaTta blo8/l bo’laél Bu e8a brr T8 él/eren8lal {enplaTtaén\
3-bol. Parar aiiayHk, clc2 8onlatTh kaTMa bl/a8l noan "a™1" bo’Hb,
(4) {o’ag’n cbl™lar o’2aro parallel bo’kT. A blobla
a2 =Kab B2 = Kby
Tuno8aba{lar balanlgaTt ucbun (1) éllMeren8lal {enpglata “ny"éag” ko’rini8bhl

olaér

. v.C ax+fy +c1
Vk(alx +Bly) +c2y

Bu élieren8lal {enplata 2 = alx +bly alta8bll:1M8bl yoréatMa o”garunycblWan

aJralaélpan érierewbl {enplataga kel{lrlla‘l. Waplpa{an baTt gnyinagl

2=alx+hly,
2'=al+byy
belana8blar na{ya8léa
' 2+c1\
2'=al+b./
VK2 +c2Y

érilerewbl lenplataga epga boYatrr. Bu e8a o”pgarmycbllMan a™alaé™aan
81/eren8lal {enplaTaérr.
rob. Aynt bollaréa berfMgan {englataéa y =271 alwa8b{ltb balanb,

8o’ngra x nTh o’rtaa Jix Va2 ntg o’rnga /1 "o,y"b, /1 yoroHb ke{l8b 11 {alab
alllb T 80T l:anlanaél Va b8l bo’laan blr M81* éllleren8lal {enplaTta yecM aé!
Ma8alan, n8bbnu

6yS ' =4y6+ X3

érilerewbl lenpglataga bu wunlw ~o0,11a8ak, y =42 alta8b{l1M8b ba]an8b

KerakKg! kellb cbaé". Neblbu 118011 yecbl[8binl 0*nTobl ga blaVola Mlaur2.

5-§.Btncbl {aribH cbwall nTerensbl lenglawa.
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Li8bbu
y'=a(x)y +b(x) (1)
Ko’riw Map l:en8lataga btncbl {arHbH cbl2™” éiiTerewbl 1l:en8lata éeyllaé!
Bu yeréa a(x) ya b(x) Mnnk8lyalar buw [a, bjc K oraMpéa awglangan ya n21mk812
éeb paralaél.

Apar b(x) ®0,x e[a,b] bo’ka, (1) {engkTaga cb ™ 1* blr ~M81” bo’lTagan
drilerewbl len§lawa éeylMaé! Apgar b(x)=0,xe[a,b] bo’18a, (1) !en§laTtasa
cbl2ig BIr]T8 ériterewbl lenplawa éeyinaél ya n8blbu

y' =a(x)y (2)
Ko'riwbw olaé! Bu e8a o’rpgar”cblkn a’ralaé”man élleren8lal {enpglaTaéu\

Ko’nwb Lnbékl y(x) =0 Link8lya (2) élleren8lal {enplatantg yeebl Téan

naoral Apgar y(x) @0 bo’ka, (2) éilerewbl {englataw pauyiiagobla yorEbl

TUTKT:
— =a(x)ax .
y
Bu {enaknta lkkala {oToww W/legrallab auyiagl
X
iy = |a(()al +1nA 3)
x0

{engHKT o0laT12. Neblbu

A(x) = [ a(()al

x 0

belgla8bléan MNoyéatb (3) lenalikéan

X

y(x)=Clexp | a(l)al =CeAX (4)

&rTtulaw blo8/ gWatrr. Bu yeréa x0,x e[a, b], Cl-kHyony o’2aarTta8 8on. (4)

&rtunla (2) ko’rtbM ag bir MglM & Merenslal {englatantg ututly yecblutll
Moéalayél.



Blr MM bo’ltagan (1) ko’nw3Map érierewbl {englatantg UTUTly
yecblTun {opEbnTta blr ~ancba wusufan bor. AVValo bk “agran”, ya’'w
0’28wTas8T yanyal:8lyalasbl nsu/l bMan {awsblati2. 8bln Tag8aMa (1) éllerenslal
{englaTtantg yecblinTw wn8blbn

y(x) = C(x)eAX) (5)
Ko'riiw/léa 121laytl2. Bwu vyeréa C(x)- Jlo2irc/la noTta’ilmut Wnnk8lya. (5)
{engHkTna 1kkl l:oTOLUILL érlerewMab
y'=C (x)eA(X) + C(x)eAX)a(x) (6)
{eng/Ikw b8/ aiiati2. Bu y ya y' Wnnk8lyalatta (5) ya (6) 1&é&alartl 108
rayi8bléa (1) gllerensbl {englataga "o,y*b
C'(x)eAX) + a(x)C(x)eAX) = a(x)C(x)eAX) + b(x)
Tnno8abalw Lopaw”2. Bunéan
C (x)eAX) = Bb(x)
Keb cblpaé! Oxwnpg {engMKw
C'(x) = b(x)B~A(X)

Ko’riw/léa yo2ib, nnl tlearalla8ak

X
C(x) = | B()e“AXag! +C, C =coT! 7)
x0

Tuno8abalw bl piiati2. Ywonéagl (5) {eng/ikéan ya (7) &rTulaéan

&réalawb, (1) érerewbl {englatantg MWKTAY yecbliiTw lopaTi2:

_ X
y (X): <C + ]b(1)sADa! -eAX) = CeAX) + eA(x) m]b(1)e- A(Na<. (8)
X0 X0
Bu &rtulaéan &yéalawb (1) élleren8lal {enalaTtanTtg
y (x0) = y0 (9)
bo8/11an8§’to/1 8/1aiiT "Manoal:lanl:Mw\Vebl yec/1Tw 1at {opEMNTUTKT:
X
y(x) =y0eAX) + eAX) |b (!>-A(Ma!. (10)

X0
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Bu yeréa xOya yO0 benlgan 8onlar. Agar (8) {engHkntg o’ng lotonMagl IKKTcbll
blaéT

X
~(x) = eAX) | b(!)e-A(N)a! (11)
x0

belaflab 0l18ak, u blobla y (x) &nk8lya (1) éllleren8lal {enplatanta
y (x0) =0 (12)

bo8blang’tobl 8baiww “anoal:lanl:ATVcbI* xn8u8ly yecbliiww beraé! 3bluntg ucblun
(8) lorTtuk

y(x) = CeA(¥) +y (x) (13)
Ko’riiwblw olaél. Bu e8a blr Mml* bo’ltagan (1) élMerewlal 1:englaTtantpg
MTMTly yecblltl Bir An3H (2) élleren8lal {enplatawng CeAX) ntTutly yecbllrl
bllan bIr "m81" bo’1tagan (1) élHerewlal 1:englatantg y (X) xusu8ly yecbl 1TTT]
yXg'Téw éan nora! ekanarl Ko’rea’aé!

Enél, (1) ko’rini8bkasl cbli2igH é1/eren8lal ~englawan™ng ututly yecbliiww
{opbbTtng Bernull wusuH bllan lani8blati2. 8bln Tapg8aééa (1) élleren8lal
l:enplatawng yecbl TT

y (x) = u(x) W(x) (14)

Ko’riwbléa blayTr. Neit)aina bi2 n8blbu

vAL Y a1+ B,
AX AX
ya’'n
o a(xh n+V— =b) (15)

ko’'nw8blléanl pglllerensbl 1:enplaTaga efa bo’latl2. Bunéa V(x) Wnnkslyalw

8blvnéay Lanlayw2k”®, napaga

— - a(xV=0
AX

8blaii baJarl181n. Bu e8a o’2par~cbllan a“ralaé”man élderen8lal {enplataén\ Bwu

l:englatat yecblb
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| a(h)i!
V(x) = ex0 = e A(X) (16)

lWnkwyaw {opati2. 3bluwng ucbivn (15) é1leren8lal {englata w8blbu
— =Db(x)e-A(X)
AX

Ko’ riiwblw olaél. Bu érvierewbl l:enplataw i/learallab
(x) = CO+ [ B(!>-AMA! (17)
x0
Tnno8aba{w blo8A allatl2. Topitgan u(x) ya V(x) Wnkwyawng (16) ya (17)

Moéalarw (14) lengllkka ~o,y"b

X
y(x) = COeAX) + eAX) {b()e-A(Ha!

x 0
(1) érierewbl l:englatawng MwuT Yy yecbliTw olaT12.
Enél, bir 81" bo’ltagan (1) érvierewbl *g*Taw N xn8nsly yecblnLwLw

{opbbT1ng Ko8bl n8ull blan lani8blaTti2. 8bln Tag8aM a, brror x =! e [a,b] nwl:aw

oMb “ny~éag” blr "8I~ éllleren8lal lenglataga "o,y laan

y'=a(x)y,
(18)
y Xx)x=l =1
Ko8bl TaB8ala8ttg yecblutrt {opatxr:
y(x,!) =exp|| a(r)ar]. (19)
Bunéan &yéalawb m8blbu
_ X
y(x) = [y(x,)b()A! (20)
x0
Wnkwyaw 1urlb olatl2. Ko’ntb {nnbéM bwu LLnk8lya
y(x0) =0 (22)

bo8blang’icbl 8blarlw ~anoal:lan™raé”. Yuwonéaal (20) {engHknTh lkkala {oTow W
é1/eren8la/lab

14



y'(x) =y(x,x)b(x) + [ yx(x1)b({)& =

= 1b(x) + a(x) | exp{la(m)7TIb{)7{ =
Xo X

=b(x) +a(x) [y (x,)b({)& =b(x) +a(x)y(x)

x0

(1) ko’nwa8béanl é1Merenslal 1:enalataw kelilrlb cbl”a”aT”2. Bunéan Kko’rraélkl
(20) len8Uk owa/l awpalangan y (x) Lnk8lya (1) élierewlal l:englatantg xum8lgly

yeckMTwWw berar ekan. bunéan &yéalawb (13) {engkéan

X X
y(x) = CeAX) + mexp{|a(T)iT)b(1)iil
X0 1

(1) éWerensial 1:englatantg ututly yecbl 7774 yana blr (Kosbl) ko’riiwblw
{opartk.
rob 5.1. Apar (1) érinerewbl l:englatanth blla xnu8u8ly yecbltl Ta’1ut
bo’13a, n bloblanntg ntntly yecknT blla kyaéral:urayoréatMa {opnaé!
bbo! Aylayllk y =y (x) LWnk8lya (1) &1leren8lal 1:englatantg xu8usly
yecbl T bo’k T ~ blobla (1) lenglata usblbu
yl'=a(x)y +b(x)

aywyal:ga efa boYatin. Bu lenmllku (1) lenglataéan ayraak auvyléanl

Ly Y-yl =a(x)(y - yoO
Tuno8aba! bo8 bo’laél. Bunéan
y(x) -y (x)=Cexp|]|a(x)Ox|

kelb cblpaé! bunéa C-kHyony o’rgarTtas 8on.

rob 5.2. Apgar (1) élerensbl 1l:englatantg KKia xu3m8ly yecbl T ta’lut
bo’13a, u bloblanntg nTutly yeckT Kyaéralmra8ir {opinaé!

bbo! Parar pgiayllk y =y (x) ya y =y (x) LUnk8lyalar (1) éLleren8lal
{enplatantg xu8u8ly yecblintan bo’k T ~ blola buxusn8ly yecbltlart wbbwu

yl(x) = C1/(x)+ A (x), y2(x) = C2/(x)+ A (X)

15



Ko'rMwMa yo28K TUTKT. CkunW (1) éllerensbl 1l:englatantg uMTuTly

yecblTT!

y(x) =a (x)+a(x)
Ko’'nT8béa yorEbl T TKT. Buyeréa C-kilyony o’2partas 8on.

Ywonéaal {engllaréan

y(x)-yl(x) = C- C1
y2(x) - yl(x) C2-C1

Tnno8abal kelb cblpaé! bunéan gnyiag!

y(x)= C <C(y2(x)- yl(x)) +yl(x)

Lengllkw olaTIlr.

rob 5.3. Apar y:(x),y2(x),y3(x) Lnk8lyalar (1) éll/leren8lal 1:englatantg

yecblTtlan bo’ka, n bloMa

y3(X) - yl(X) =coTl
y3(x) - y2(x)

Tuno8aba! o’rt bo’laél

Maplpal:an ka1 (13) ga a8o8an y" (x), y = 1,3 yecbl Tkrw wbbu

yl(x)=c)? (x)+a(x), 3 =13

Ko’'riiwbléa yo218bl TM TKT. Bunéan &yéalanlb ~ny”éag” rToéantg ~Myrta™n”

{opartur:
y3y\ =c3/+p-c\/-p _ (c3-c\)/ — coTl.
y3-y2 ¢3 +pa-c¢2/ - (c3-c2)
6-8. NoTa,lut koelld blyenWar nsmH.
N8kbu

y - Nly = PT(x)e" (1)
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Ko’'nw8Map!l ériierewbl {enpglatawng xu8usly yecblTTl {opbknTh awprtas

Koenwyenlar n8nH bllan law8baTi2. Bu yeréa A, =coTl,PT(X), T - éaralaH

Ko ’pblaé.

Teoreta-1. 1) Apar /ndp /1 bo’18a, n blobla (1) élierewlal {enagkTanTA
Xn8undly yeckT
y(x) = OT(x)e" (2)
Ko’'nT8bléa bo ’laé!

2) Apar 4 =J1 bo’18a u blobla (1) gllerewbl lenglatanling xun8u8ly yecbl T
y (x) = xAT(x)e” (3)
Ko’riwMa bo’laé!l Bunéa ™ 1(x), T - éawaK ko ’pblaé.
bbo! Berflgan (1) élerensbl {enalatanTg yeCcKnww
y(x) =ew2, 2=2(x) (4)
Ko’nTt8bléa 1/laytl7. Bu {engUktng 1kl {oToww érierewulab
y'=yetr2 +en2' (5)
Tuno8abalw {opatrr. (4) ya (5) {engllarga a8o8an (1) élMeren8lal lenpglataw
AnyRafloKa Yo218K TUTKT:
er2'+yuenr2-Ner2=Pr(x)e”’.
Oxupg {engllkntsy 1kl {oToww e"° gabo’Vb
2'+ (P - X)2=PT1(x) (6)
allerewbl l:enplataw bo8W gitatr. Bu {englataéa /n=J1 bo’18a (6) élUerewbl
{enalaTta
2'=PT1(X) (7)
Ko’'nT8bT1 0laél. Tenglatantg o’ng l:.otonMaal Ko’pblaé

PT(X) =aOxT +alXxT 1+... +aT

Ko’nT8bléa bo’1ganl ucblun (7) éllerenslal {enalaTtanTtn yeckTi
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2(x) = [PT(NW =~a" XT+l+—XT+...+aTXx =
0 +1 T

- I XT+Db XT-1+ ... + a1/l
yT +1 T y

ko’nw5bnl olaél. Bunéan ya yuwonéanl (4) alwasb!lrl8baa a8o8an (1) éllleren8lal
l:.enplatanling yecbl T u = /1 bloMa

y(x) = x0T (x)e/*
Ko’nT8bléa bo’N3bl kellb cblpgaé!
Apar (6) élllerensbl lenpglataéa uy ¢ J1 bo’18a, 1 bloblannTg yecb Tw

2(X) ="OXT+ BIXT 1+ ... + Br-1x + br (8)
Ko ’riwbléa bl ayT12. Buyeréa bmy =0,1,2,...,T - blo2lrcbanoTta’1lnT 8onlar. (8)
{engHkw é1Meren8lallab

2'=7ThOXT-1 + BI(T - 1)xT-2+... + br-1 (9)
Tnno8abalw b8/ allatl2. (8) ya (9) {englMaréan &yéalanlb (6) élllerenslal
l:enplatanl gmyMagtobla yo218bITU TKT:

TbhOXT-1+ BYT - L)XT-2+ ... + br_1+ (y - )(BOXT+ BXT-1+ ... + br) =
=a0xT+a”1-1+...+ar,
yaT
(g - JOBOXT + [(y - Mbl+ WT]xT 1+... +Br-1+ (y - HbT =
=a0xT+arxT-1+. ..+aT.

Bu yeréa ko’pblallatTg {englanan &yéalan8ak,

(L, -1)BO = ao,
(y - Db + BT =ab

b-1+ @ J)bT atT
¥,y=0,1,2,...,T noTa’lurlarga wSbalan 1l:englatalar b8/ bo’laé! Bwu
{englatalarw ke”Ta-kKe! yecbllb

W= A H= . (11)

uy - J1 y - J1
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norta’lutlarw an™layt”2. Bunéan ko’rtaék!l H,bl, ... br koeANN8lyenl:lar
KelTa-ke! yagona anlplanaél. 3blunéay allb, (11) tuno8abal:larw Tobal:ga 0l8ak
(8) lengk "my”éapg™ Ko’ 'nwbbw olaér

a0 2T 1al TbO AT-1
2(x) = X X

y - J1 y - J

bnél, (4) alta8bll:1M8bléan &yéalanlb (1) élieren8lal {enpglatanTtg ud J1 bloblagl

xn8u8ly yecbl *n olatin2:

ar T,al ThO, T-1

Y(X)=9U.u_nx Y-

+ ... u

7-8. bernull nllderewlal lenglata8sb

8blbn

y'=a(x)y + b(x)yn (1)
ko’'nwsbléagl l:englataga Bernull érlerewbl lenglata8l éeylMaé! Bu yeréa
a(x),b(x)e C(a,3),ya’w (a,3) #Nleryabla anlglangan n21mk812 LLInk8lyalar.

Agar n =0 bo’18a, 1 bloWNa
y' =a(x)y +b(x)
cbi21al élleren8lal lenglata blo8A bo’1laé!
Agar n =1 bo’183, 1 blobla
y' =[a(x) + BX)]y
brr]T8 cbl2lgll &riterewbl lenglata blo8 bo’1aél.
Aylayllk, ndo,npl bo’kT. Ko’nwb {unbéM, y =0 (1) &ll/eren8lal

{enplatanTpg yecblltiian naora! Agar y ® 0 bo’18a u bloMa (1) lenglatanTtg 1kkl
{otonT yn gabo’Vbwblbu

y ~"y' =a(x)y 1-n + b(x) (2)
é1/leren8lal lenalatanl b8/ gitaTi2. Bunéa

2=y1M (3)
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alta8bll:15blw balaratl2. PuyMagp!

2'=(1-n)y ny’y ny'=-1 -2
1-n

Tuno8aballaréan &yéalanlb (2) l:englatanl wblbu

(4)
Ko’nw8bléa yo2i8bl TMTKT. Bu e8a cbMM" blr M8l" bo’ltagan élieren8lal
{enplaTtaén\
8-8. W kkal MNTerensbl lenpglaTa 8L
8blbun

y =a(x)y +bx)y +c(x) (1)
Ko'nmw 8bléagl 'enpglataga K~kkall éliteren8lal lenplata8l €eylMaé! Bwu yeréa
a(x),b(x),c(x)e C(a,3),(a >-pa,3 <pa bo’Wb, a(x) ¢ 0,c(x) ¢ 0.
Apar a(x) =0 bo’18a, 1 bloMa (1) ériterewbl lenglata wblbu
y'=b(x)y +c(x)
Ko’nT8blw o0laél. Bu e8a cb '™ blr™MmIN bo’ltagan élllerewbl lenplataén\

Agar c(x) =0 bo’18, 1 blobla (1) érinerewbl l:englata

yy=a(x)y +b(x)y
Ko’nT8blw o0laél. Bu e8aBernull gllderewM “englawa8™e™,
NTtntly bloVa K IkkalA & eren8lal lenplaTasl Kyaéra™unraéa
Tl:egrajlantayél.
8bmnl aloblita gayé aMEbl "TKb, aynT xu8usly blollaréagta Kikkal
allerewbl 1l:enplata8tl kyaéral:uraéa Wflegraflanbbin! ko’reabl TUTKT.

1nTtlaéan 1841 ylWla bwylll n8blbu

y =Ay2+Bxa, Ap0,B 0
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ko'nw8Mapal Knkkall érnerenslal lenpalaTta8l kyaéralllraéa Tl:earallanmycbll

bo’LLbI I/IC|:>|VII'I----q---- 80T bulnn bo’H8bl kerakHAlw Ko’reanb beré! Enél Knkkal

Alllerewbl 1:enplata8tTh ayrt xo88alanw o’raat8bl T12 TUTKT.
betTa-1. Kkkkall lenglaTta8l guyéaar
1L x=p(x),

2. Ka8r-cbl12a1

y =a(x)yl +3(x), a(x)a(x)- 3(x)/(x) pO
M(x)yl + 8(x)

awa8bl:M\8blaNga T8bal:an Ko’rrl8blw o”pganmTtaypg!.

bbo! 1 U8blbn x = p(x) {engknTg 1kkl lotonlnl ériterewMab

Nx=p(x)Ox,y'=—n __
p (X)X

Tuno8abaliarw “opatbr. Bu {englllarw (1) éllerena8lal lenglataga ~o’y'b

Ny
o a(p(x))p(x)y2+b(p(x))p(x)y +c(p(x))p(x) (2)

81/eren8lal lenpglatanl b8 aiiaTti2. Bunéa nsblbu
A(x) =a(x)p(x), B(x)=Db(p(x))p(x), C(x)=c(p(x))p'(x)

belpina8bllaréan &yéalan8ak (2) 'enpglata
Ny = A(x)y2+B(x)y + C(x)
ax

Ko’'nT8blT 0laél Bu e8a K" kkaii é1llerewlal lenglata8lélr.
2. Beriigan kasr-cbli2ig1 alta8bl1t8bltng 1kkl {oTonT él/eren8lallab
= (a8 -py)yl,+t(ay -arjy2,+(a8 +33y-a8'-Yp)\+38-3 '
Yyx +8)2
érilerewbl {englartaw Lopaw”2. BerWlgan ka8r-cbl121aH alum8biM8bl na{yasléa
n8blbun

a(x)y +b(x)y +c(x)

Kyaéral ncbbaénrtg o’2pan8b Tl at”/layw”"? .

21



a(x)y2+ b(x)y +c(x) =
_a(x)(ay +3)2+b(x)(ayx + P)(yy +8) +c(x)(yy +8)2 (4)
y +38)2
Yuwonéanl (1) énTerensbl lenpglataéan ya (3) blatéa (4) Tmno8abal:laréan
&yéalanlb aunyléanl
(a8 - Py)yl+(a'y-ay')y2+(a'8+P'y-a8'- Py )yx+P'8- 8p =
= a(x)(ayx + P)2+ b(x)(ayx + P)(yyx +8) + c(x)(yyx + 8)2

A KN blosA Mlaur2. Bu {engHk eletenl:ar atallar nal:ya8léa wiblbu
(a8-Py)yl=(aa2+bay+cy2-a'y+ay')y2+[2aP +(a8+Py)b + 2y8c -

- a8 -P'y+a8'+Pyley +aP2+bP8+c82- P'8+8P
Ko’nT8blw olaél. Bunéan

aa +bay+cy -a'y +tay' 2

YX = mmmmmmmmmmeee- ?8T-ql9§/ ------------ yx +
[2aP + (a8 +Py)b+2y8c- a8 - P'y+a8'+Py]
e yl +
a8-Py

aP2+bP8+c82-P'8 +8'P
a8- Py

kelb cblgaé! Bu e8a Kxkkall él/eren8lal “enplawwia8é™. m
betTta-2. Klkkkall 1l:englata8tl mn8blbn
y =p(x)2,2=0+"(x), x=-~ ()

alT a 8bllTi8blar yoréatMa kanowk Ko’rtbblga keM8bl TUTKT:

y =y2+/ (x). (6)
bbo! Ayyalo (5) alta8bin5bléan
y'=p2+¢2’ (7)

:oparcii2. 30°’nara (5) ya (7) lart (1) grilerewbl lenalataga ~o’y"b
p2+p2 =ap22+ bp2+c,

ya'T

2'=ap22+7 P
V Py
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&1lferen8lal {englaTaT olaTl2. Bu yeréa

éeb 1:anlan8a, v bloVa

o’nnH bo’laél. Neit)aita (8) érllerewbl lenglata
2'=22+ 2+ca 9)

Ko’nT8blT 0laél Bu ériierewbl lenplataéa wblbu
2=0+/
alta8bin5blw balanb

a a
'Z+— o+ b+— [/ +ca-o0,

a a
ya W
a d a
[ =1 + / +O + b+ o+ca- o (10)
V ay

érilerewbl 1l:enpglataw lopaTi2. Oxwupg (10) 1lenglataéa / ol<li<laml

koellBxyenlll nolga {ennla8bllisr8ax

b+a +20 =0,
a

ya T

ab+a'
2a

@)
Kelb cblpaé! Kai]aéa (10) érvierewbl lenalata
a'n
/"'=/2+/,] =02+ bt— o+ca-o
ay
Kanonk ko’nt8blaa kelaé! "ew Ta Bboiané! m
Teoreta-1. Apgar Kikkall l:enplata8tT1g bitla xn8u8ly yecbltl Ta’luTt

bo'l8a, u blobla K"kkal {enplata81T1h barcbla yecblltlan Ikkila kyaéralllra

yoréatMa lopiiaél.
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bbo! Parar ahayHk, yx=yx(x) LUnk8lya (1) érMerewbl {enpglatanTpg
xn8n8ly yecb T bo’kT. U blobla

y=Yl+2
alta8bl:T5b naliya8léa (1) lenglata wblbwu

yl+2'=a(x)(yl+2)2+BbX)(¥YL+2)+c(x)=

2 2 (11)
za(x)yx +bXx)yx+c(x)+a(x)2 +2a(x)yx + b(x)2
Ko’'nT8WMT 0laél Teoreta 8barlga Ko’ra
yl =a(x)yx +B(x)yx + c(x)
o’riMl Bunéan &yéalanlb (11) "“enalawan”®
2'=a(x)22+ (b(x) + 2a(x)yx)2 (12)
Ko’'nT8Ma yorEb TuTKT. Bu e8aBernull érilerewbl lenglata8lélr, untg
yecbl T KKkiia kyaéralura yoréatMa {opnaé! Cblunkl (12) {englaTa
1
"
alta8bl:T5b yoréatMa cbl2ia ériterew bl lenalataga kelaé! 3blunéay allb
1 1
y=- +Y\, N = (13)
" y-vyl

alT a 8bliM8b na”yasnan K ikkal & Ieren8lal lenglata8l cbl2lgH é1Hderen8lal
;enalataga keWtlrllar ekan. TeoreTa 18boianél. m

Teoreta-2. Apar K"kkall {enpglata8TTg IKKiha xu8u8ly yecbltl Ta’lut
bo’183, n boblanntg nTnTly yecblTl bitla Kyaéral:ura yoréatMa lopiiaél

bbo! Aylayllk yx=yx(x) ya y2=y2(x) &nk8lyalar (1) élferen8lal

:englatantg xw Ty yecbltlan bo’k T ~ boWa (12) érMerewbl lenpglatanil

alta8blT8b yoréatMa
n+(b+2ayx)u+a=0 (14)
cbl2igH é1Meren8lal lenglataga keH:n'ati2. (13) Tuno8abalga a8o8an (14)

{englaTtantg brita xu8u8ly yecbl 1
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bo’laé! Bu boWa (14) {enplatawng yecbiiw b™Ma kyaéral:ura yoréatMa {opiiaé!
Teoreta "8b0"bo")K =
M1801-1. Nebbwu
y = xyO+xOy —2x0+1
é1Merewtal {en§latant§ mutnwly yechbl 71T {opT§.
Yeebl8b. Bu yeréa yx=x benl8an é&lieren8lal {en§latant§ xu8usly
yecblTMan #sora! bo’lgaw ncbun

1
y =X+ -
"

alta8blw8b balarawir. Kailaéa beriigan érierewbl lenglata
n'+ 9x2|/| —X
Ko’rmwbw olaé! Ma’lutk™ bu cblagH bir ~T8H bo’ltagan éLllere”al
{en8latanT8 nTUTly yecbiT whbbwn
n(x) = e_xz(c - 1xex2ﬂx)

&rtula owakK lopllaél. Bunéan

2 2
eX e X
y =X+ e & =X+ 1 2
c- [ex xJIx c— ex
2

Kellb cblpaé!

Teoreta-3. Apgar Klkkall 1l:enplata8t7tg ucbla xwuwly yecb” 1a’lut
bo’183, 1 bobla nwng nTnTly yecbl T Kyaéramra8l2 lopiiaél.

bbo! Parar glhlayHkK, y =y (X),y =y (X) ya y3=y3(x) LUnk8lyalar (1)
érllerewbl 1:enpglatantg xu8u8"y yecblTlan bo’kT. ~ boWa (14) cb""H

g Merensglal len§laTta KKiia
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xn8us8ly yecbltlarga epa bo’laél 3bluntg wcblvn (14) cbl“H éLWerenal

{en8latanT8 mTMTy yecblT! kyaéraluragi2 {opiaér

1 1 1
W= emmmiaeeeee +C (15)

y2-Yy \Y2- Yl ¥3- M)

1 1 1 1
Y-Yl Y2-Y1L "Y2-Yl ¥Y3-Y1)

Tuno8abalnl bo8W allaTk. Bunéan o’r nayballla o’2parta8 ¢ 80owwng glytal

{opnaér

c=Y-Y2 . . (16)
Y-Y Y3-Y

Bu e8a K"kkall {en81laTa81T78 mntntly Wihegrallii’. Teoreta bboHané! m
Kalya-1. Apar Knkkain l:enplatasttg {o’lla yb=yx(Xx), y2=y2(X),
Y3 =y3(x), y4 =y4(x) xnu8u8*y yecbltlan ta’lut bo’ka, u blobla *ny*éag"

Y4 Y3 .Y3- Y2
Y4-Y1l Y3-M

N
=c=coTl

ayTtya! o’nn bo’laél
Teoreta-4. Klkkal! l:englata8ttg ututly yecbliin® k”yony o’rgarta8
C 8oT1nT§ Ka8r-cwall alta8kin8bMan iora!
bbo! Ywonéan (14) cbwugl élerensbl {en§latant8 mtuTty yebltl
n==C/(x)+a(x)

Ko’ rilwbloa ega bo’laangMan (13) altasbllt5buw

NERVIN 1 Yol (X)Cc +¥Yla(x) +1
T eI+ a ) C /(x)+5(X)
ya T
Y(x) = Cbl x) + Neo (x) (17)

CArL(x)+72(x)
Ko’ ribléa yorEbl TUTKT. Buyeréa
Px(x) =1 (X)¥x, (P2(x) = ¥YbA(x) + 1, "1(x) =/ (x), *2(x) = A(x)-
is)



Bunéan ko’rtraéM, (17) {engHk yoréatMa aw”lan8an y(x) LUnk8lya C nT8§

Ka8N-cb"2"" 1M alTa8k!T8bléan i#i3oral =

9-8. Wkkal lenpglata8tTth Tax8LW ko’nw8bl
Neblbn
y =/1y2+ BXT (1)
len8lataga K"kkall 1len§laTta87T8§ Tax8M8 ko’riiwbl éeyiniaé! Bu yeréa A,B ya
T o0’28arTta8 80nlar. B12 T 8oTtwn§ panéay arywaHanga (1) gWTerensbl
{en8lawant8 mntuwly yecbliiw elewenl:ar LLUnk8lyalaréa loplLU8bl wnwkTH81wW
0’r8anarl2.
Nyyalo enpg 8oééa bloMart garaywi2:
1 Ay&yMK, T =0 bo’kT. Bu bola (1) éllleren8lal {en§lawa
y =Ay2+B (2)
Ko’nwsbpja kelaé! Bunéan wbbwu

Ay
Ay2 + B

ax

{engHKw lopaw12. Bu e8a (2) éKTerewbl 1:en§lawanT8 nwunwly yecbliiw elewen'ar
LLInk8lyalaréa MMakm3blw Ko’rea”aé!

2. Ay&yVK, T =-2 bo’kT. Bu bobla (1) élLleren3bl len§lata
y =Ay2+. (3)
X

Ko’'rmwbT olagl. Nobbwu

1
Y=-
2
alua8bllrri8bkan &yéalan8ak, (3) érverew bl {en8lawa

02 A2 2
------ =B " "+ @)



alta8bl:1lrab na{ya8iéa (4) ériterewbl len§laTta o’28ar"cMan a“ralaé"gan

—Xn =Bu +un+A
ériierewbl len§8lataga kelaé! Bunéan ko’'nnaéM, (3) érfMTeren8lal {en8lawawng
nunwly yecbliiw elewen!ar Lnk8lyalar owiaK 1Moéalanaél.

3. Apar

e 2 \{0;—2}
2T +4

bullin 8on bo’ka, (1) érlerewbl len§lata Kyaéra*uraéa iinegrallanaé!

10-8. W kkal ya tkkTcbl larlbll cbwal nllerewlal len8lawa ora8blagl
bopa’law8blar
1. Ayyalo, n8blbu

y =a()y + by + c(x) )

Klkkall ériterew bl len8lawa8léa auyiapl
2
y :-a’ a(X)q)o (2)

aluedblirri8bl ba]arawi2. Buntg ucblun (2) {engHkntg 1kl {araiit é1Meren8lallab

a' 1, A
y——a52+32 3)

lopawi2. (2) ya (3) l:en81Maréan &yéalawb, (1) éKTerewbl {en8lawat
auyinagtobla yo2aluin2:

a' 1 . 22 2
----- -2+—2=a— +b—+C
az2 a a2 a

Bu {en8lawatng 1kkl {owoTT an,qa Ko’paylUb,
a2'—a?2 = a20+ ab2 + acc)
wuno8abalw olaw!2. Bunéan
2" = 22 + @%4‘_@_’; +ac
V ay
keMb cblpaé! Bu é1/erens8lal {en§lawar
2'—22+P(X)2+" =0, (4)
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P (X): , @(x) =-ac
v a
Ko’nT3M a yorins olaT12 Va

2= ©)

mn—nm "

{opaTk. OxIr8!1 len8Mkéan ya (5) abrasM TM an &yéalawb, (4) {en8laTaw

——————— + ' - 12_p- +e:ov
n Vi) "
- «l-p«l+o0 =0,
n n
ya It
n'+Pu"- A =0 (6)

Ko’nw3Ma yo2l8b TuTKT Bu e8a kktcbl {arHbH cbl2igH élferen8lal
{englaTaén\

2. Ko’p boMaréa, ay”~8a LWblaly abatlyalga efa bo’lpan Ta8alalaréa
IKKTCcbl larllbll cbl2igH éiferenslal {en§laTtanTt§ ayriin yecblTlartl {opEb ya
nntp xo88alanw o’rpgaw8b wucbun wnw K7 kkall lenplaTa8lga kellrHa. 8bwu

Taf8aééawbbu

Y"- Yx)¥=0 (7
cbl2ig ériierewbl lenplataéa
=Y (8)
y

alta8b!1r18b balaratir. Buntg ucbun (8) {en§11knt§ 1xkl 1:oToww élMeren8lallab

w Y vV o2y A

Yy VY Yy ®)

Tuno8abalw bo8W piiaTer. (7) len§lataéan
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— =4
Yy

ekanMgw bl8obaa 018ak, n bola (9) é1leren8lal len§lata
0’ +102 = a4(x) (10)

KO'riiwbT o0laél. Bu e8a K" kkaii él/leren8lal lenglaTa8iiin\
11-8. To’~ nlle”ew”™all” lenglawalar.

Mo8Mapa wsbal:an yecMagan bTncbl {ariib éllleren8lal {en§latanT§ n8bbu
M(x,y)ax + N (x,y)ay =0 (1)
Ko’riwbl bllan {aw8baTi2. B yeréa M(x,y) ya N(x,y) LUnk8lyalar I ¢ K
8obaéa an™langan nrbksk, ya’w
M (x,y), N(x,y) e C(I).

Ta’'nM. Agpgar (1) él/eren8lal {en§latawn§ cbap 1:0Tow buw
LL(x,y)e CQA)(IN) &nk8lyantn 1o’ élieren8lalllan isora! bo’ka, n bola (1)
l:enpglataga {o’~ élUerenswll lenpalaTa éeyiiaé!

Apar (1) lenglata 10’1™ érlerewkll lenglata bo’ka, u bobla unlng cbap

{oTOT

M (x,y)ax + N (x,y)ay = an (X,y) (2)
Ko’nw3Ma vyorllaé! Bu bolMa y =p(x)e C(D(a,b) &nk8lya (1) éllerewbl
{enplatantg yecbltl bo’118blucbun n8bbu

L (x,y) y=" XY= L(x,p(x)) = C =coTX, ¥Yxe (a,b) (3)
8bainnT§ balanlbbl rarur ya yel:arllil\ Cbunk!l (2) {en81Ma
pn == Ax+="py (4)
Tuno8abaMan &yéalan8ak, nnéan

A auv
— =M (x,yX— =N(X,y) (5)
AX ny
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{engllarw olat'r.
Parar pgnayllk, y =p(x)e C(1)(a,b) LWnk8lya (1) {o’lW, pallerensblH
{englaTtantg yeckut bobT. N boMa
M (X, (x))ax + N (x,p(x))d*(x))ax =0,
y’awl
M (X, p(x)) + N (x, plx))p*(x) = 0
Kellb cblpaé! Bu yeréa (2) éan &yéalanlb,

— L(x,p(x)) =0
AXx

{opaTk. Bunéan
V(x,cp(x))=C=coT1
kellb cblpaé!
Apar y = p(x) Lnkuwya
V (x,cp(x)) =C
{englaTtanty yeckuT bo'l8a, n bobla n 1 éllerewxallab
M (x,p(x)) + N (x,p(x))p'(x)) = 0
bo8/l gMaTk. Bunéan e8a y = <p(x) Lnkwya (1) éKTerewbl {englatantg yecblTl

ekan gl keb cblpaé!

M 4N
Teoreta-1. Apar blr boa’latH I 8obaéa M (x,y),N (x,y), 'E-j'----,'u'—
ay AX
LLink8lyalar an™langan VanrM 3k bo’lb
M 2(x,y) + N 2(x,y) ®0,¥x,y el (6)

8ball ba"a“18a, 1 bobla (1) {0’ &1erendlalll lenalata bo’118blucbun, n8bbu

aM _ bl
Ay  AX
8karlntp balJanll8bl rarur ya yelarll
bbo! (Xarurllal). Parar ™layl*k, (1) lenglata {o’LLl érlerewalll lenalaTa
bobT. N boNa (5) Tuno8abal:lar baJarlla™. Bunéa wbbwu
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42u 42u
AXAy  ByAX
arala8b bo8M atTa lengliplnl Tobal:fa 018ak,

aM _ N
Ay  BX
kel/lb cblpaé!
Yelarlllgl. AyayHk, I'c K 8obatng bar blr nw "na (7) 8kar!
balJan18T. W bobla (1) nta {o’W érerewnlld {englaTta ekanHAT1l 18bollay T12.

Buntg ucbun (7) lengllkw pganoarani-nycbl L, (x,y) LWnk8lyat {opaTk. L bbnu

MM (xy)
ax
lenpllk Tleprallab
nx,y)=|M(Xy)ax + d(y) (8)

x 0

Tuno8abalw bo8W gWatrr. Bu {engHkw 1kkl {oToTw Yy o’rgarcbl bo’yioba

é1Meren8lallab

Ao MGy ax F By ) = TN (XY )ax +bi(y) =
ny y A (9)

=N (x,y)- N(Xo,y) + d(y)
Lenpllkw olatl2. Bunéa ¢ Mnnk8lyaw 8kmnéay {ankyT”, na’aiia guyiaal

¢ (¥) = N(x0,Y) (10)
lengllk balanl8t N boWa (9) lenaMk

— =N(xy)
ay
Ko’nw3bw olaé! Enél (10) {engHkw 7anoal:lan™ruVcb® blroiia t(y) Wnnk8lyaLu

{opartk:

y
®(¥)= |N(X0,1)al, P¥Y0)=0 (11)
Y0

Bu &rtnlaéan &yéalawb, (8) {engMkin auyMaatoba yorEb TUTKT:
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X y
nx,y)=1|M(xy)ax+ |N(x0,1-1
x0 )

Teoreta 18bolb0o’) K =
12-§. WepraHoychbl ko ’payllychl.

Parar giayHkK, n8bbn
M(x,y)ax + N (x,y)—¥=0 (1)

{enplata {0’ glleren3blH lenglatabo’lta8T1, ya’'w ' ¢ K 8obaéa awpalangan
bHtoa baT Ll (x,y) Lnkwya ncbun
AL =M (x,y)—*+ N (x,y)—~Y
lenal]lk o’nnH bo’lTa8rT.
Ta’rtn-1. Apar 'c K 8obaéa berfgan M (x,y),N(x,y) ya bHiola
/n(x,y) ¢ 0 Lnk8lya ncbun, wbbwu
(X, y)M (X, y)ax +/n(x,y)N (x,y)ay =0 (2)
{enplata {0’ éKTerewnlld lenpglata bo’ka, n boWMa (1) {enplataga {o’L
éKTerewnll {enplataga kelllnlaélpan {enpglata, /n(x,y) LUnk8lyaga e8a mntpg
ninepralorcbl ko’payl:~cbl81 éeyinaé! Bu bola
IMaox + /MAgy = g n (3)

o’'nn bo’laél. Bunéan
WM =— | N =— (4)
ekanllarl {opaTk.
TeoreTa-1. Apar 0dgu(x,y)e C@Q)IN), M (x,y) e C()(IN),
N(x,y)e CA)YI) bo’Wb, vy =y(x), y(x0)=y0 &nk8lya x0el =(a,b) Tleryala
an™langan baTéa (2) él/eren8lal {enalatanTtg yecblTl bo’ka, 1 bobla y = y(x)

LLnk8lya (1) élieren8lal {enpglatantg bat 8ku | =(a,b) Tleryabla awpalangan

yecbT bo’laél
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bbo! Teoreta 8barMga ko’ra, y =y(x) Lnk8lya (2) éLllerensbl
{enplatanTtg yecb T bo’lpat ncbun, ndbbu
n(x, y(x))M(x,y(x)) + n(x,y (x))N(x,y(x))y"(x) =0, x0e | =(a,b) (5)
{engHk o’rTH bo’laél Bu {engHbla u(x,y(x))® 0 ekanagbl Toba{ma o0l8ak, (5)
{enalaTta
M (x,y(x)) + N (x,y(x))y'(x) =0, xel =(a,b)
KO'rMw AT o0laél Bwu e8a o’r na”alla y =y(x) Lnk8lya (1) é&lieren8lal

{englaTtanTtg yecbiw ekanMgtl ko’reaaé! m

Enél T1l:epral”~cbl ko’pay”cblnTtg aynT xo88alan bllan {aw8baTi2.
Aylayllk, (2) lenplata {0’ élerensiall {enalata bo’kT. Bo8”acba ay”ganéa
n(x,y) ®0 Wnkwya (1) {englatantg wl:earal”cbl ko’payl:“cbl81 bo’bln. U

boWa (4) {englUaréan

a(uM) a(n)
(6)
Ay AX
Tuno8abalw {opaTk. Bu {engllkr “ny~éag” Ko’riwMa yorartr:
N.0u M nrawu N
Mﬂ +l/|_'u'____:N_|£|| +V|_p'
Ay vy Ax ax
yoK!
g\ M
Mﬂ”-l{lrﬂ”:mr'ﬂ' A\ 7)
Ay Ax vax ny
Bunéa n(x,y)>0, ¥ (x,y)el cK é&eb 018ak, (7) éan
41 in N M
pirAon o Anm AN A (8)

Ay ax Ax 0y
Keib cblpaé! Bu tuno8aba{ 1nu(x,y) LUnk8lyaga w8ba{an btncbl {an&H blr

MBI~ bo’lTagan xususly bo8MaH é1leren8lal lenglataélr. Birga (8) {enalatawng

buw xususly yecbiiww {opEb ye{arllir. Bunéay yecbitn (x0,y0)el nuw{arng

ye{arll koblk a{rollla M ,N ,N[,M'y LUnk8lyalar n2lnk812 boYpgat ucbun tay|neé.
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Teoreta-2. Apar (1) ériterewbl {englata V(x,y)=C ntutly 1{earalpa
eqa bo’18a, u bobla (1) él/eren8lal ;enpglata ucbun Tl:earal~cbl ko’ pay{uychbl
Tay|né bo’laél.

bbo! Teoreta 8barlga ko’ra L(x,y) =C , (1) énTerewbl {englatanTg

nTuTy 1nlegrall boTaaTt ucbun

amn =0, 9)
ya't
N
-'q----,qx +-ﬂ-'=l-gy =0 10)
Ax ny

{engVk o’nn bo’la€l. Bu yeréa

ald ®0, (X,y)el
Ay
ée8ak, (10) {englaTaéan
en
Y =
_BX_ (11)
Ax an
Ay
keWb cblpaé! 1kktcbl {oTonéan, (1) élleren8lal {enalataga a8o8an
M
Ay (12)
ax N

Tuno8abaliw bo8 M1at™2. (11) Va (12) {engllarw o ’raro lerla8blirlb

an
M [X
N i, 0
ay
yaT
an  Au
ax oy =u
M N
bo’18yml {opaTit. Bunéan
av i~ an :Mnr
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kelb cbl™aé”. O’rna”all a n8bbu

n[Max + W y]=/aMpax + /uNegy = ---B--p,x +----|§-,qy =4l

Tuno8aba{laréan u(x,y) &nk8lya (1) élleren8lal {englata ncbun t{earalloychbl
Ko’pay”cb ekangl kelb cblpaé!

Enél tleparallorcbl ko’pay”cb Tl lopi8b bllan 8bua’nllanarl?2. Yuwonéagl
Tnlobaralaréan ko’nnaélkl, n(x,y) Wnnkslyaw {opi8b ncbun (8) xnsusly bo8MaH

éKTerewbl {enpglataw xu8m8ly yecbihww {opl8b kerak bo’laé! Bwu T1aB8ala o'r
nayballla “o’y*lpgan Ta8alafa T8balan bat ancba Turakkab ta8alaét AynTt

bollaréa uy(x,y) Tlegral”~cbl «ko’pay”cMw lopi8b wucbun (7) yok (8)
lenplaTalaréan &yéalan8a bo’laé!

Teoreta-3. Agar 3a(x,y)e C(1)(I') Wnkwya Tay|ué bo’Vb,

AM _ aN
MR @), Yixy)er (13)
nrha 410
_______ M2
X g
{englk o’rtl bo’ka, nboainepgral!~" ko’pay”cb
n(x,y) =exp([/(a)pa} (14)

&rTtnla owaK {opinaé!
bbo! Ywonéagl (7) élMeren8lal {enpglaTtawng yecblTbl u =wu(a)

Ko’nT8béa blayTin. ~ bobla

n 1 n 1 naa naa nrpga , pa ,n
AVI:'D'—.U.X*‘-'I-J'“.U.VZA a .U.X+'D' a .U.y:'q — AX +--—--ny m fa

Ax Iing Aa AX Aa Aoy Aa Ax Y Aa

bo8 bo’laé! Bunéan

an _ av
Aa Aa

ekanaT! lopaw!2. Bu bobla (7) ;englata “myéag™ Ko’nT8bT olaér

(15)

n,gnpga N,,‘r,u,vl,cl,a AN oaMn
M —
aa ny fa px V ax oy

Bu yeréa (15) {englikw e’Mborpa 0l18ak, oxupg {englata n8bbu
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Aa AX Ay Ay - AX

AM 4N
A N
n o NAS 1 A?

oy

Ko’nt8béa yo2isb tutkT. Bu {englataw t{egrallab
n=Cexp{[/(a)na}
T{earal”~cbl ko’pay”~cbtl {opatrr. B~ga blroia 1l:earal”cbl ko’pay”cb
Kerak. 3buwng ncbun C =1 éeb {anla8b bir ucbun ye{arlL1r:
n=exp{[/(a)na}.
TeoreTa 18bo{lanél. m
M1801-1.Cb*" bIr 81" bo’lTtagan

R/ =P (X)Y + U(x) (16)

é1erenslal ;englatanty Tl:egralrcbl ko’pay”cbl 811 {opaTk.
Yeebl8b. Ayyalo (16) éKlerewbl {englaTaw
(p(x)y +a(x))ax- py =0
Ko’nT8béa yorins olau2. Bu bola
M (x,y) =p(x)y +a(x), N(xy)=-1

bo’laaTt ucbun
AM AN _
-r- =P (xX =0
ay

Tuno8abalar o’rimMl Ko’ntb {MnbéM,
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3buntg ucbun (16) cb W lenglata 1o0’~ éllerenswll lenpglaTta eTa8.
Enél (16) élllerensbl lenpglatantg 1nl.egrallotobl Ko’paylUycbl3riw
n =wu(x)
Ko’nT8béa blayTin. Bu bobla a =x bo’lgat ucbun

M Y- K

F(X)=~ N— =-p(X)
{engHK o’rT bo’laé! (14) lengVkéan e8a
n =exp{- [p(x)ax}
&rtunla kelb cblpaé!

Teoreta-4. Apar u0 (1) érinerewbl {enplatantg T{emalloychl
Ko’payl*cbl 81 bo’Wb, n0(x,y) nnta tlearall bo’ka, n bola
n =unoP(no) a7
Wnkwya bat (1) lenglatantg wl:egral”cbl ko’payl™chbl 8l bo’laé! Bu yeréa

p ho kityony élerenslallanuychl LLnk8lya.

bbo! Benlgan (1) éKTerewbl {englatantg cbap {oTtonTt mnop(no) aa
Ko’ ’payinb

nop(mo)(Max + NI ) =p(m0)u0(Max + Nt ) =p(mn0)gn0 =4 ([p(n0)an0)
Tuno8aba{nl bo8 gl atk. Bunéan (17) {engHk bllan anlglangan »n Link8lya (1)

81leren8lal {englatantg Tleparal”cbl ko’pay”cbw ekanVgl kelb cbl™aé”.m

13-8. Ko«bl 1a8ala8l yechbl 1114 Tay)uinllal ya yagonalgb

Ho8WMapga n!8bafan yecbllaan

Y =/ (x,Y) (1)

81erenslal {englaTtanty

Y(x0) = Yo (2)
bo8blang’lcb 8barlwn “anoal:laniruVeb™ y =y(x) yecblTtTl {opEbga Ko8bl

Ta8ala81 éeyllaé!
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TeoreTta-1 (Ko8bl). Apar (1) éllerensbl lenglataéagl / (X,y) LUnk8lya
P={(xy)e K2:|x- x*<a, |y- yo|<b}

lo’a’n {o’iburcbakéa an™langan Va wurlmk812 bo’Wb, y - o’rpar”cbl bo’ytoba
MpBbM8 8balnTl ya't Y(X,y-)eP,y=12 nwblar ncbun 8bunéay 3~ >0 8onl
{oplLLib

(XY - [(XY2\N<AYL - y2 (3)
{eng8irHkw panoaHan™ba, n bobla (1)-(2) Ko8bl Ta8ala8Tta [X0- K, xO0+ K]
oralll éa an™langan Va (2) bo8blang’1cb 8baiinl ganoaHanMruycbl yagona y = p(x)
yecblT! Tay|né. Bu yeréa

b
K=TT a,— M =Tax IM(xY". (4)
v My (xy)eP

lrob-1. Apar / (Xx,y) 1umnk8lya P 8obanta bar blr nwl:asna / (X,y)

xn8usly boslaga ega bo’Vb,
ly(x,y) <C,C=coT!

8barlw panoaHan”a, wu bobla / (X,y) &nk8lya P lo’a’n 1lo’rlburcbakéa
y -o’rgar*cM bo’yiobap8b™;8 8barltl ganoarian&aé!.

Haglpalan bat IxL:ilyony 1kkl (x,y1), (x,y2)e P nuwblar wucbun bagran)
leoreTta8lga a8o8an anyléaal

Y (x,Y1)- | (x,¥2)| =) ( x, Y1+ ®(Y2- Y1))|*|¥y2- Y1

Tuno8aba! bajanlaél. Bu yeréa 0 <6 <1

Oxrrgl Tuno8abaMan Va /(x,y) xu8u8ly bo8Mawng cbeparalanganHaléan

(3) lenp8irik keAlb cM paé!
ATTO, ba'2l bolaréa bo8laga ega bo’ltagan LUnk8lyalar bat (3) ~p8bii8
8banTl panoaraniiraél.

Ma8alan. M8bbu / (x,y) =ly| 1unk8lya y = 0 nuwl:aéa ((x, 0)) bo8Waga ena
eTa8, lekrt
/(x,¥Y1)-/(x,¥2)=bl - |y2 <y -y2
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o’nnlA. Bunéa Mp8b™;8 o’2parta8l N =1 bo’laé!
Teoretan 18boMasbéan obl T anyinaal n~ollaTt parayHk.

M1801-1. U bbwu
2
Y'=3Y3, Y(1)=0
Ko8bl TaBala8tta yecb 1T {opT1a.
Yecbl8b. Benlgan é1lerens8lal lenglaTtaéa o’rgar“cMarT ajrallb ~my éag®
1 2 1 -2 1
—y 3ay=pax, -[y 3ay=[ax, y3=x+C, y(x)=(x+C)3, C=coTl

yecb 1T {opatbr. Bo8blana’lcb 8baiéan &yéalaTth,

y(1)=0, (L+C)3=0, C=-1

benlpan Ko8bl Ta8ala8TT/

Y(X)=(x- 13
yecbltlnl {opatbr. Bunéan 1:a8bpgan, garalayo!gan Ko8bl ta8ala8l y(x) =0
yecbTna epga. betak, beriigan Ko8bl Ta8ala8l Ikkiia
y(x)= (x- 1)3, y(x) =0
yecblTaa epa ekan. Bunéan ko’rraé”k™ benlpan élderen8lal lenplatantg o’ng

l:otonMagl
2
[ (x,y)=3y3
LLnk8lya (3) - blp8bl8 8barltl ganoaitan®ntayé!. Cbunk
2 A= +pa.
y0=yy |y
3bunta ucbun bat beriigan Ko8bl Ta8ala8Ttg yecb T yagona eta8.

M1801-2. Li"bbu

y'=3y,y(0)=0
Ko8bl Ta8ala8ttgy yecbtT {opTa.
Yecbl8b. Benlgan é1lerens8lal lenglaTtaéa o’2gar*cMatl agaHb, uning

MTuTy yecb 1T {opartrr:
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=1 1 2 2
y sy =ax, {y say =|ax, y3(x) =—x+C), C=coTl.
En& bo8blang’tob 8baiéan &yéalatb C - o’2partas8rng ™ywal:™ {opaTbr:

2
y(0)=0,0=-(0 +C), C=o0,

Y3(x) =- X Y(x) V3 y2, x> 0.
L bbu
3
AD YA
y(x)zvg y2, x>0

LLInk8"ya berinpan Ko8bl Ta8ala8TTa yecbinTéan #ora! bo’lar ekan. Bwunéan

laSbgan y(x) =0 LWnkwya bat beringan Ko8bl Ta8ala8TTa yecbWT bo’laé!

BeTtak, berlgan Ko8bl TaBala8l lkkila yecblTaa ega ekan. Cbunkl, / (x,y) =
Wnkwya (x,0) nwl:atng aliolla blp8b8 8balitl ganoallanllrtayél. 3bunTtpg
ncbunyecbltnta yamonallal buriiaé!

Any~eéap” T18o0lpa e’bor Matatayl K.

M1801-3. U bbwu

Yn-n- ¥Y(x0)=0
y2

Ko8bl Ta8ala8ttgy yecb 1T {opTa.
Yecbl8b. Bu T 180bla baTt, beriigan é*eren8”al lenglataéa o’rgar*cbWarw
agaHb, nntgo ntnty yecbtTt {opartk:
y2ay = ax, {y 2ay = {ax, y3(x) =3(x + C), y(x) ="3(x + C).
Bo8blang’tob 8barMan &yéalanlb C - o’rgawwnrtg MMyrtalt® ar}layrl2:
y(x0)=0, x0+C =0, C =-x0.
Bunéan ko’rraé”k”" n8bbwu

y(x) ="3(x - x0)
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Wnkwya berigan Ko8bl Ta8ala8TtTh yagona yecbliiTéan isora! boYag!
8buTt alobMa pgayé allsM 1021uikl, berlgan Ko8bl ta8ala8léanl

1 2
[ (*y)=— TyXxy)=-—
y y y

&nk8lyalaTtts (x0,0) nuwl:aéa u21nk812Hal bu2laél. ATTo, beriigan Kosbl
Ta3ala8l yagona yecbltpa epa. betak, Kosbl leoreta8léaal 3barMar KoS8bl
Ta8a” yecbl™ Taywé Va yagona bo,r8f ucblun yel:arH 8blararéin\ Kosbl
Ta3ala8l yecbl Tttt yagmonaHpawian / (x,y) wunk8lyawnpg w2ink812HAlL ya vy
o’rgar™cbl bo’yiobla™p8blA8 8blaiiTl ~atal:lanl:NI8bI kellb cblATayén
Teoretart 18boll (May)uinllal). Benlpgan éKTerewbl 1l:englatat m8bbwu
Ay =/ (x,y)aX
KO ’riiwbléa yo2&, unl (x0,x) Wrlelal bo’yioba 1nlearallaytl2:

X X
| @ = [/ (,y(IM -
A X0

Ho8 bo’1gan bu {engHkéa (2) bo8bllang’tobl 8blaliéan &yéalaTth

X

y(x)=y0o + |/ ?.y(?))A ()
x0

Tuno8abalw bo8/ pgiiaTi2. Bu Tuno8abal: y(x) LUnk8lyaga wbSbal:an rnlegral
llenglataélr. 3bunéay pllb, agar y”) LWnk8lya (1)-(2) Ko8bl Ta8ala8tTg
yecbl™ bo’18, u bloMa y(X) (5) T1liegral l:englataw pganoaHanWrar ekan.
Ak8T1cba, agar y(X) n2lmk812 "nk8"ya (5) Tl:egral lenpglatanTg yecblii bo’ka,
n bola y(x) berMgan (1)-(2) Ko8bl Ta8ala8tth blat yecbl bo’l6bllw
Ko’reabl Tm Tk 1. Ha™™al:an blat y(X)un21nk812 LLInk8lya (5) Tl:egral l:enpglatar

panoaianBT. W boWa / (x,y(x)) LUnk8lya P - 8oblagau21uk812 bo’laat mcblun

A en DA 1 (ryex)
>0
Tnno8abalwng o’ YN bo, Y8 “MaleTallk anaH2” &uweéan 1a’1nt. Ywonéagl (5)

{engHktng 1kl {oTow T érlerewMab
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( x n
y'(x)= yo+1/ (y(NA_ =1 (x y(x))
\)/ X0 Y Yy Y
ekanHaLWl {opaTtr. (2) bo8bllang’tobl 8blarlwng ba'ar*1”8bh (5) {engHblan ko’nwb

1nnbel:
X0

Y(x0) = YO+ 1] (y (9)A =y0+0=yo.
3blunéay pallb, (1)-(2) Ko8bl Ta8ala81 (5) Ttl:egral l:enpglaTtaga ekylyalen! ekarn.
3bluntg m8blvn (1)-(2) Ko8bl Ta8 a”™ yecblTiiH Tay|MéH T Ko’rea’bbl 0’rnga,
nnga exky~alenl: bo’lgan (5) whearal lenglaTta yecbunwn tayw éH 41 Ko’r8al:arl2.
Buntg ncbivn kelta-kel: yaarla8bl8bllar (Plkar) wwulllan &yéalanatl2.
Owuyléanl
yo(x) = y0>
yl(x) =y0 + |/ M >

x0

X

y2(x) =y0 + 1/ (XN 1*M

Xo

) (6)
yn(x) =y0 + 1/ (*yml(* M,

Xo

&rtnlalar yoréatMa {yn(x)}’=0 LWInk8tonal kel:ta-kellkw 1lwlb olatl2. Bwu
yeréagl y~(X), ] =0,1,2,... Wnkwyakrntg blr BY" (2) bo8blang’rcbl 8blaiiw, ya’n
yy(x0)=y0, y=0,1,2,... panoainan&aé!

bnél, n8blbn

ly1() - yO0l, bl x)-Yo|,....y (X)- y0

aym'ralarw bablolayTl2:

Iy1(x) - yO = 1/ (**0 (M)A < 1/ (5y0(™)A <M 1A =M[x-Xxr (7)
x0 x0 x0
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X X X
Wn(x) - Yo\ = [/ (5Yn-1(9)K < 1/ (yn-1(®) <M 1 =MIx-Xg.
X0 X0 X0

Bunéan ko’nnaéM, agar x lar wbbwu

r \
\x- Xa| <k, 1= a, — , M = 1tax I/(x,y)
V My (xY)eP

{eng3rrkw panoaianinTea, u boléa (7) baboéan

IY1(x) - Yo|<M eK<M ~ = ¥, (7"

b
\Yn(x)-Y0O<M k<M e— =b n=1.2,

lena812Wklar keMb cblgaé! Bu e8a y = ¥n(x), n=0,1,2,... LUnk8lyalarntg gramkkn
Yxe{x:|x- x0|<k} 1laréa P {o’a’'n {o’iburcbakéan cbI™b «kel:Ta8HAT1
KO ’r8al:aél. 3bunéay aLlb, X0- K<Xx<x0+KkK {ena3kHK balanka,
yn(x), n =0,1,2,... lUnk81lyalatTy Aaranlan
(x,¥n(x))e™ n=12,

P {o’a’n Lo rl:burcbakéa™oyla8ba™ ekar.

bnél, bar blr l:aytlangan x e[x0- k,x0+ k] laréa wbbwu {yn(x)}"0 SonA
KeMwa-kellTra n~pga éacbek UTW Tay|méNatl ko’rea™atbr VauT

KIyn() =y(x) e K ®)

owaK belgiiayTi2. 8bnTar8aééa, Ta&Tallc Téuk8lya wmuM "o, 1lsb

n
n1x x0

|Yn(x) - ¥n-1(x)|< M K 0l

(9)

babonng o’nn bo’H3bln ko’rea™atitr. Bu babo n =1 éa o’rrH:

y1(x)- YL 1/ (5Yo(u <MIx- X
X0

Ay'layllk, (9) 1eng81211k blror ne N wucbun balanbln. N boléa (9) babow n+1
ncbun bajarl118binl ko’rea™atrr. Mp8b"l:8 8barlllan &yéalaTtb “ny”éag” aylrraw
babolayLwul?2:
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M) - Y (x)] )|<0[/(*, Y(9) - /(% Ym-L(9PK* =

S OEYN) - (YL )KE <N yn (%) - yn-1(9) pre
X X

KM X Il
- x0] ¥ map" X" X0
noo (n+1)!
Apar |x- x0|<kK éeb, nsbbu
M Kn-1kn
an =
n!
belaMa8béan &yéalan8ak, (9) babo gnyléaal
-1 K
[y« (x) - ¥n-1(x)|<MKn =an, nEK (10)
Ko’rb n olaé! Ayyalo {au} ke™wa-ke K wbbn
C
a,<— ,C=coT* neN
n 2n

leng81rllknl “anoa™lan™M\8b™* kKo’r8al:atl2. Bwuntp wucbun w1 =2nan kelwa-

Kell kT Lrits olawlr. Ko’nnb 1urlbélkl,

i1 2%tHlagg 2KN

2na,, n+1

b

Tuno8aba! o’rtH. Bwunpga ko’ra, 8bunéay nOe N noTver lopMaélkl. <1

{eng3kHK n > n0 laréa baJanlaél. Bu e8a hH+l< hi, ya’'nm b1 ke ta-kellkntpg
baélan nO noTteréan bo8blab katay”cbl Va cbeparalangan ekanHgbl Ko’rea™aé!

betak, Bn<C, ¥n >n0. 3buwng ncbun
a, <C
n 2n
{eng3Mk balanlaél. Bunéan ya (10) {ena3Mkéan

C
Ve (X) - Yo-1(X)|< — , K- X0 <K (11)
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babo kellb cblpaé!
bnél {yn(x)}*=0 , xe[x0- k,x0+ K] kelwa-kellk Ko3bl kritenyasrtl
panoananiréblw ko’rea™ater. Bubln§ ucbun guynapg ayintabl babolaywilr:
YN(X) - Y1 9 (X)|= Y1 (X)- YI+1(x) + YN+I(X) - YN+2(x) +
+ YN+2(x) - "+ 3(X) +- + ¥YN+p-2(X) - ¥ '+p-1(X) +
+ YN+p-1(x) - ¥YN+p(x) <

p p C C < C (12)
< XY+ - YI+K-1 < EAY N
K:l k() K-1(x)] K=12 2\1\ K=1 2\1

Bu {eng3blMan

YN (X) - YN+p(x)|* 0 N
ekanH§!1 keHb cblpgaé! Bu e3a {y (X)}, xe[x0- k,x0+k] kelTa-kellkwn§
LLinéatenl:alllaTl ya Ko3sbl Kritenyasuia aszo3an ublng (8) ko’nbl8M apgl cbekM

Ntinpa epa ekanatl ko ’r8alaél.

Owuynapg!

yIO 11 vy _
=1 v2y
2

geoternk progres8siya yipg, 1neé18inl  {opEb KO rTtuksitan Kyéalanlb, (12)

{enasrrikw
C riaP”
YN (x) - YN+p (x) < N 1-
v W“Vy
Ko’riwMa yo2i8b TutkTt. Bu {eng8l2Hbla p éa WNtihga o’Vb, (8)
Tunosaball Tobalpa ol3ak,
C

WN(x) - Y()I S N

KeHb cblpgaé! Barcba x e[x0- k,x0+ k] laréa (8) Htiunta Tay)méHs!l y(x) bing

3bu ke3Taéa ablglan8an 1unkslya ekanlgbl bMiiaé!
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bnél y(x) Wnkwyaw [x0- k,x0+ K] ke8taéa urM” Hpaobl ya unTtpg
arang! P {o’a’n {o’rlLurcblakéa yo{l8bl T Ko’rea™arrr. Bwunta wucbun

Yxbx2e[x0- kK, x0+K] 1kkl nmala oMb wbbu \yn(x:)- yn(x2) aywuTtart

baboKyTWr:
X X X
Yn(x1) - Yyn(x2~= H/(], Yn-1())Nn - 1/(1,¥Yn-1(|M 1/ (|, Yn-1(]))Nn <
x0 x 0 x1
X
< A (LYR-1(I)N 0 M XL- x2; Wh(x1) - Yn(x2) <M x1- x2
X

Bun ox1rgl len8812Mkéa n~ga éa NTihhga o’18aKk,
ly(x1) - ¥(x2" <M x1- x2
babo kelMb cblpaé! Bwunéan e8a y(x) LUnk8lyanTtn [X0- K,Xx0+ K] Ke3Taéa
urink8121181 kelb cblpaé!
Yuwonéa EboHangan (7', ya'T
[Yn(x)- ¥0 <b, x e[x0- K,x0+ K]
len8812Mkéa n~pa éaWTiiga o,Mh
ly(x)- yO <b, xe[x0- K,x0+ K]
baboT olaT12. Bu e8a y(x), x e[x0- K,x0+ k] Wnnk8lyanta graial (x,y(x))e P
{o’a’n {o’rllurcblakéa”oyla8bl8bl T KO0 ’r8al:aél
Woyal y(x), Xxe[x0- k,x0+k] wrlnk8l2 &nk8lyat (5) rnlegral
lenglataw “anoal:lan™r8bin® Ko’r8al:aT12. Ayyalo blp8bii8 8barlllan &yéalatb

anyléapnl ayntaTt babolayTl2:

C
I/ Gyn- ()= (Ly@)n <N uyn()- ymn = N.Zn-l
x0 x0

Onyléanl

Yn(x) = Y0+ 1/ (], Yn-1())N =
X0

X X

=0+ I/ (,YQ))N + 1[/(], Yn-1(])) - / @, Y@Q)In
x0 x0
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{en81Ma n éa niiga o’V n8bbin

Y(X)=Y0+ 1/ & YN

x0

inlegral {en§laTaw blo8/ glawrr. Bu e8a y(x), xe[x0- k,x0+K] urM 3k
LLink8lya (5) 1nlegral {en§laTtanT§ yecbllTiian nora! ekanHgin bl raél. 3blunéay
alb, (1)-(2) Ko8bl Ta8ala8T1T8§ [x0- k,x0+ K] Ke3Taéa awpalan8an y(x) yecbliiw
Tay|né exan.

BerMpan (1)-(2) Ko8bl ta8ala81 yecbinwntg yagonaHgbl ko’reabb nucbun
avynapn la8élpéan &yéalanarTir.

bewwa-1 (Cronuolla). Parar pgMayHk, [x0,x] ke3taéa wu(x), y(x)

LLInk8lyalar urink812 VaTtaniy bo’lta8T1. Apar ular ncbun, ndblbu

X
nx) <A+ |u(y()yn A>0 (13)
x0
babo o ’riill bo’183, u boléa
nix) <Aexp |y@@Qn > (14)

Xo
1en8812/ik bajanlaél.
bbo! Jlyliayllk, A >0,x>x0 bo’kT. ~ boléa (13) 1l:eng8bllbla T0éNnl

18bloragiw l:a8blab ya vnl y(x) fa Ko’payi”ak,

VI)EX)y(X) < Y(x) (15)

A+ [n(Qy(ON

x0

bo8ii bo’laél. Oxinpg (15) lena8blikw n8bbu

X
A+ [nQy@)X  n(x)y(x)
v X0

Tuno8abaMan &yéalaTtb
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X
oA+ [ny(D&

x  <y()ax
A+ [ n({y(Dal

x0

Ko’'riwbéa yor8bltu TkT. Bu Tem/H kn1a 1kkala {oTow T 1nleSrallab

X X
n A+ |un(MHy(M)a! InA < |y(1)al
vV X0 y x0

Tuno8abalnl blo8 gitaTit. Bunéan

A+ [n(ly(Q)a(<Aexp |y(h)a! >=Aexp >
% % %

Kelb cblpaé! beTTa 8blarllaal (13) {en88blikka aB8o8an

n(x) <A+ [ny(D)al A+ |n(l)y(1)al <Aexp >
% % %

bablo b8/ bo’laél. Bu bablo A > 0, x <x0 laréa baTt o’rTH. Cblunkl x < x0 laréa

(13) {en88bllkw panyléanl

X X
nx) <A- [u(y®al =A+ [ul)y()a!
X0 X

KO’riilubéa yorEb Tu TKT Bunéan bart
x0
n(x) <Aexp |y(1)a( =Aexp >
X %o
kellb cblpaé!
Apar A =0 bo’18, 1 boléa n(x) =0 boYaé! Maglgal:an blaT

nx) <8+ |n@ylal y8>0
x0

bo’18, (14) éan

n(x) < 8exp >
%
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babopga ega bo’lartl2. Bunéan B A +0 éa n(x) <0 olawl2, bu e8a n(x) >0 8blanga
21é. 3bluntg mcbivn n(x) =0. =
Yagonalab Nylayllk, y (x),y (x) LUnk8lyalar (1) éiTerewbl l:englawaw
Va (2) bo8blang’tob 8baiw "anocal:lanl8™i. Bunéan {a8”an wnlarntg grainklan P
{o’a’n {o’I'burcbakéa”oyla8b8T, aTTO
YI(x) * ¥Y2(x), X 6 [X0- K,X0 + K]

Bbo’KT. N boléa n8bbu

éf}gx) = 1 (x, Y1(x)), Y1(x0) = Yo,
éy(fx(x) = 1 (X, Y2(x)), Y2(x0) = Y0

{enpgllaréan, ayyalo

Y1(x0) - ¥2(x0) = 0,
80 nara

& (YL(X) - Y2(x))

o 1(MN YUX)) - 1 (X, Y2(X))

wuno8aba!nl olawl?2. Bu {engHkwng 1kkl {oToTT lnlegrallab

X

YI(X) - Y2(x) = | [/ (A Y1(0)- /(1 Y2(0)]8
X0

ioéaT olawl2. bip8blA8 8barléan &yéalatb, oxuj wuno8aba{T bablokyTiir:

|Y1(x) - >/2(x)|< A (~Y1(0)- /(KY2(0)1& < N 1y1(0 - Y2(0 g
X0 x0

yaT

VLX) - Y2(x)|< N SY1(0 - Y2(01é
X0

babloT olawl?2. Neblbn

n(x) =|yl(x) - y2(x)| >0, r(x)=N >0,A=0
belglla8blarw oHb, Oronuolla {ena8bllaléan &yéalan8ak wn(x) =0, y1(x) =y2(x)
ekan”pga 18boncb bo8/4Mlat™2. TeoreTta 10’1a”8bo" bo 16! m
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Ko’pcblHK blollaréa (1), (2) Ko8bl Ta8ala8tTtg y(x) yecblw bllan (6)
lengHklar owal awpglangan yn(x), n- yapTtiasbisbl oragiéaal &uww blbobla8bloa
{o’'p’'n kelaéd! Buntg wmcbin vBblbn |y(x)- yn(X¥)] aymtaw babbla8blpa {o’a’n

kelaé! Jlyyalo bir yn(x) LLnkslyat auyléanl
n
Yn(x) =Y0 + X [YK(X) - YK-1(X)]
K=l
Ko’nw3bléa yo2& olat™2. 3o’ngra bu {engHknTa KW {oTowéa n~pga éa lialtm
0,
iz
Y(X) = Y0 + X [YK(X) - ¥YK-1(x
(X) = Y0+ X [YK(X) - YicL(x)]
Tuno8abalw bb8lA gllaui?. Bunéan ya (10) lenp8l2llkéan &yéalawb, avyléanl
aymnTaT bablolayTl2:
1)
IVX) - ¥Yn(x)|F Y0 + Iz(_i[yK(x) - YK-1(x)] - ¥Yn(x)

i3}
K;I<'I _LIYK(X) - YK-1(X)] < Ki|<'|+{K(X) - Yk-1(x) K

N K-1 KK (NK)n * (NK)3 KN (M )n
< X N Kl— =MK-— — X -— — =MKe
K- M+1 K! (n+1)!3=0 3 (n+1)!,
yaT
IMX) - Yn(x) K Mkelll - (16)
Bu yeréa

M = Tax VY], k- x0<k, K=11 _a,— , N-"p8b";8 0’2parTadl
(x ¥)oP v My

14-8. Ko8bl Tazalasww g korrekllab

Onyléanl
%X =/ l(x, Y), Y(XO) =y0 (1)
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%X =/2(x,¥X ¥Y(x0) =y02) (2
Ko8bl wa8alalamu pgarayllk. AylayHk, Yy (x), 3=12 , x6[x0- K, x0+K]

LLink8yalar bm Ko8bl Ta8alalanwng yecbltlanéan iora! bo’kT. Bu yeréa
K=TT a;m M.=T1ax / (x,y),3=12, M =1ax(M ;M2).
Ta’'rn-1. Agar ¥YB >0 80T ncbivn 33 >0 80T lopllb n8bbu

PAXy) - /2(x,y™ <3, M) - y02) [< 3 ®3)
leno8l2/Klarl bajanlpanéa
PAX) - Y2(Xx) kB, K- xQL<K (4)
babb o’ il bo’ 183, Ko8bl Ta8ala8™ korteir: éeyiiaé!
Teoreta-1. Ay*ayk P ={(x,y)6 K2:|x- xOK a, Jy- yOkkbv] 8oblaéa
/1(x,y) ya /2(x,y) “vnk8™yalar irinkw2 bo’Hb y o’2gar”™” bo’ywobla ~MpBy™:8
sbbrlAtl panoavanUrer. M bloléa z—i =/ (x,y), y(x0) =y0Ko8bl Tasalas!l korrek!

Bbo’laé!

bbo! Onyléaal belaya8blt kKiay”:
A= Tax_FLUx,Y)-/2(xY)\
a3 1) -1 2(0Y)

Beriigan (1), (2) Ko8bl Ta8alalanéan

&% - sx =/ Ux Y)- /2(x,¥), Y1(x0)- ¥2(x0) = Y0 - Y02)

wmno8abaliu lopawi2 yanT (x0,x) ora”™ bo’yioblatlegrallab

X
YI(X) - Y2(x) - (Y0 - Y02)) = 1[/1mYL(?)- / 2(nY2(0)]é =
30

X
= 1[/1NYL0)- /2 YL0)+/2M¥(0)- K (My2(0)]é
X0

{engHKT b8 giiaT12. By yeréa bip8bl/8 8blarllian ya ucblburcblax 1:enagl2Haléan
&yéalatb agnyléanl babloT olaTl2:
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PAUx) - Y2(x) | y0p) - y02) * *
X0

+ QA/2mY1(?) - Y200l < you- yoo) *
X0

+T W UKYL0)- /2(MYIL(0} mix - x0 + N AYL0 - Y2(018
X0

Agar n(x)=Jly(x) - y2x)J], r(x) =N >0, A= ya) - y) * KA >0 belgiia8bléan ya
Oronnola lengB81211al8an loyéalan8ak, oxmpa babloéan
MU(X) - Y2(x) < (y0D - y02) + KA)e™N X X° < (y0) - y02) + KA)elLl5

X 6[x0- K,x0+ K] 5)

kelb cblpgaé! Bu yeréa ¥YB> 0 8o1w oHb 3(B) :1—’\ e T éeb lanla8ak, oxnp
+ K

lenggl2Vikéan A <3, y0- yp <3 bo’lganéa

M(X)- y2(X] <3(1 +K)e =B, x6[x0- K,x0+K]

bablo kel/lb cblpgaé! B e8a Ko8bl Ta8ala8trth kKorrekLLAT Ko’rea™aé! m

Bnél, nbbn

o =7 (YN Y(x0) =0 (6)
Ko8bl wa8ala8tta Yy =y(x,x0,y0) yecbl TT bo8blangYcbl 8blaiiga 121vk812

bog’MMpaTl o’rpanati2. Buwng vcbin “my™éaa™ Ko8bl Ta8ala8lT blaTt MarayT/2:

ey
o =7 (0 Y), Y(x0) = Y0 @)

Ta'nr-2. Apgar ¥8>0 80T wucbmn 33 >0 8oT lopiilb pO- yOkK3

{eng812/n balanlpganéa
Iy(¥) - y®)I <B, ¥x6[x0- K, X0+K]

babb o’nnH bo’183, (6) Ko8bl Ta8ala81Ta yecbliw bo8blang bl 8blanga nrlvk812
ravV"8bEa bog’' N éeyiiaé!
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Teorewa-1 éa oMngan (5) babloéan gnyléanl nmaijalar kelb cblgaé!

“"Mla-1. Apgar [/ (x,y) LlUnkslya Ko8bl {eoreta8tta 8blar/arw
Nanoa™Manl/8a, n bloléa (6) wa8alanlng yecblltl bo8blang’tobl 8blaiiga 121vk812
ravV\8bkEa bog’™ bo’1aEl

bbo! Oaralayo'gan bloléa A= 0 bo’lgaw ncbimn (5) tenasi2lk ~my™sao™

IMX) - Y(X) | PO- YOENK, ¥YX 6 [x0- K,x0 + K]
Ko'r"blw olaé! Bunéa / =/ =/ exkanlnl Tobal:ga ollrEl

Apar ¥B >0 8oww oHb, 3(B) >0 8oww 3(B) =Be~T éeb !anla8ak, n blboléa

M- yOk3 lenggi211al balanlpanéa

ly¥)- y(X]<3eT =8B, ¥Yx6 [x0- K, X0+ K]
babb o’nnH bo’1al Bun e8a (6) Ko8bl Ta8ala8TTa yecblltl bo8blang’ tobl 8blariaa
WIvk812 boa’N ekawil bMii'aé! =

Mbloya! (5) babloéan Ko8bl Ta8ala8l élieren8lal l:englatawng o’ng
loTtowpa mrink812 bop’ Vn ekanKal blat kelb cblaaé!

AylayHk (1), (2) Ta8alalaréa y()) =y(@ bo’kT, nbloléa
By = [ 1™ Y), ¥Y(x0) = Yo,

/'é\x =/2(x,¥YX ¥(x0) =Y0

Tuno8abaiarga ega bo, larl2.

Nx|a-2. Apgar / (x,y), 3=1,2 LLnk8lyalar Ko8bl {eoreTa8TTa 8blaiilartl

Nanoa™anl”8a, 1 bloléa Ko8bl Ta8ala81Ta yecbllTl éliierenslal lenglatanTta o’'ng
loTowppa mrink812 ravV8bka boa’ ¥ boTaé!

bbo! Oaralayo!'san bloléa y() =y(@ =y0 bo’lgaws mcbmn (5) lena8bllk
y™Nean™ Ko’ riinsbléa yo2Maér

IVL(X) - y2(X)] < KAeT , X 6 [X0- K,x0 + K].
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babb bajarllaél. Bu e8a Ko8bl Ta8ala81T yechl T é1erenglal lenglatanTs o’ng
loTowpa rivk812 ravV8bka boa' ™ exkangrl blLLMraé! =
NeTak, Ko8bl Ta8ala8l korrek: bo’ Wbl ncbin nntpg yecblittx bo8blang’ bl

8blainga Va éliierenslal lenglatantg o’'ng{oTtonga vrivksi2 boa’ ™ bo’HBbl kerak

eKart.
15-§. ~Lle™en8™al lenpalata yecbl 177714 8N gp

V8blbn
Y'=/(x,Y) (1)
éllerewbl l:enalataw parayHk.

TeoreTta-1. Para2 gVayHk, / (x,y) LUnk8lya x,y o’2par”‘cbllar bo’ywobla
n>1 Taa wrlvk812 énTerewkanurcbl bo'k T N bloléa (1) énTerewbl
l.englatawng knyony yecblnt (n+1) Tana éMereng™allanmvcebl bo’laé!

bbo! Aylayllk, n=1bo’kT. ™ bloléa (1) élierenslal lenglatantg y(X)

yecbl T mrivk812 éKTerewuMan”cbl bo’laé! 3bluntg ncbivin (1) lenplatar vdblbn

/\

= 2
sy =1 (% Y(x)) (2)
Ko’'nw8bléa yo2bbl T TKT. TeoreTa 8blarifga ko'ra/ (x,y) X,y o’2par”cblar
bo’'ytobla  &Yeren8™allarmVeb™ bo’lganl ucbiin / (X,y(X)) bir x o’2pgar~cblntg

Mnkslyas8! 8rTalléa wm2lmk812 énTerewklMannycbl bo’laél (bunéa Turakkab
&nkatyanTtp éllerenglallarmycbiHal blagléanl leoretaga ago8lawlll). Bunéan (2)

aynlyaluung o’ng loToT nrinks12 élleren8lallancbll exanHal, yan y"

bo8/laLng Taywénpa! kelb cblpaé!
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Aylayllk, n=2 Bbo’kT. ~ bloléa (2) aywyalwng I1kkl {oTowuL
é1/erewla/lab

e Y(x) = &y

ex2 ay ex
lenallknl bb8A M1at™2. Bu aynlyalga yuonéagl a'oyat ~o’llab y(x) yecblitnTg,
y"(x) wucbltcbl larllbll blo8a8TTa Tay|MéEHATL Ko’rea™Bbl TUTK™N. 8bm

Jarayonw kelta-kel: n Taia ~o’lla8bl nalrja8léa y(x) yecbltntg (n+1) Tana

&Y eren8™allannveb ekanHAT! Ko’ r8ai8bl TUTK™NN. m
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16-8. Me”ew™al lenglata yecbl 11T parateMarga ya bo8blangYcbh
8barllrpga bog’*MNpab

Buor Wik JarayonTt {aY8Wiloycbl ériierensbl len§lawa paratelllarga
(JuTlagdan Ta88a, ela8lkM/IK koeit'MiyenHan ya bako2a ik kaialMar) boa’ Vg
bo’laél. Bwu paratelldarttg “Myral:la™M”™ real Ta8alalaréa arr“™ o’lcblarTl
bll8obla8binta I1Tkon!l yo”, oéaMa 1lsanbly bl8oblanaél. Ma’luTt & ayon™
1aYsioycbl érlerensbl l:enplataw kelwb cblgawb Jarayowéa baTt xalollkka
yo’170,yMaen

3bunTg ncbun érieren8lal len§lata real Jarayonw lay8LLa8bl ucbun, nntpg,
yecblTl paratellarpa wrluk812 rayi8Ma bop’Vjg bo’Hbl Kerak, ya’ul
paratelllaTTg kiob™k o’2pansblga érlierensbl l:englatantg yecbltl bat T08
rayl8béa kioblk o’2pgarabl 1orTt

Teoreta-1. Agar / (x,y,J1) &nkslya
P ={(x,y,J1) e K3.\x- xOk a, \y- YA<b VI~/I\<c}
8obaéa awglangan urink8l2 bo’Hb, urlvk812 /'y(x,y,J1) ya / (x,y,J1) bo8Valarma
efa bo’ka, 1 bloa 8bbu

y'=/(xy.N) y(xoJ1) =y0 (1)
Ko8bl Ta8ala8ttg y =Yy(X,J1) yecblltl ncbin “my™éag™ 1:a31ar o’ mnit

1 (x,/1)-0’2par~cbllattg urlvk8l2 Mnnk8lya8léan iiora! bo’laé!
2. = un(x,J1) nnk812 LLinkslya bo’ Vb,

— =a/bl v +/ nyn |, nx,,J)=0
EX ny Al

cbwig l:enplatat ganoavianiaér Bunéa

X-X0O<KK=TT a,M , M =T1ax|/ (x,y,J)\

bbo! 1L I'xHyony YJ/1,/1e NN - c,J1 +c] nugblart oVb, anyiaal
y' =/(x,y I\ y(x0,J1) = yo )

/ =/(x,y,JR), y(x0,J1) =yo 3)
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Ko8bl Tta8alalartl parayllk. 8bwm bWan bir galioréa, nlattg yecbltlanw 108
rayisMa y(x,J/1) Va y(x,/1) owal belgrayHk.
Teoreta 8bbrlopa ko'ra, /'y(x,y,/1) ya /[(X,y,J/1) LUnkBlyalar P 8obaéa
21lvk812 bo’lpaniklan mcbiin 8bunéay 3N >0, XX2 >0 8onlan lopllb,
[;(x,y, 1) <N, VXxyJO\N<N2,
lenmBl2ViKlar o’'rM bo’laé! Bu Tuno8abainaréan &yéalatb My éao®
Iyx,y J1) -/ (X, y2D\=F xx,yx+e(y2—yD,/)\y - y*<x]yl- y2l

0<B< 1 Y(X,yxJ1),(x,y2J1)e P

IMx,y, 1D - 1 (x,y,12\ [ Xy, +®J12- N)) -NT - JTY<XVI- /N>
Y(x,y,1),(x,y, 1) eP

babolarTt olarl2. Li8bbu

y(x,J1) =yo+ |/ (*y(*AXIT)K

y(xJi2) =yo + |/ (*y (1.J12),]12)>K

x0

Inlegral lenplatalaréan &yéalaTtb

|y(X,ﬂ) - y(X’n)\

ayntat baboKyTr:

WX ) - yGJiN /oy ), mn- ey (), mMé& <

X X

S IIYEYEAXN) - Yy (2,02 >k < Wy ),0) -1 (y( TR), 170K+

X X

IV (@ 12, 0) - 1 5y 12,02 XK <N \y(L/1) - YL\ *

X

AR - k- x01< 21 - JTIk+  My(*J1) - y(*J1) XK

Betak |Jy(x,J1) - y(x,J1)\ &nkslya anyiiaal
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X

VO - yOGTINDHRXIL- N -k+Kyly(*1) - y(*, 1) é*

0

leno8l2knl pganoaHaniar ekan. Bunéa, anyléaal
nx) = ¥(xJ1) - y(x DL y(x) =N, A=N -11-7 |«
belaMa8lAT olb, CronmoHa {enagi2aiian &yéalan8ak
\y(xJ1)- y(x4)] <M2A - J| -keXK

bablo bb8 bo’ 1aal Apar kiiyony YB >0 30w vcbun 6(8) >0 8oL

L 4
3=¢ee 1
N 2k

éeb lanla8ak, n boWa /1 - JI\<$ *enp8i2Vg baJanlganéa

ly(x,0) - y(x,J1)][<N 8ke¥k=8B, ¥Yxe[x0- K,x0+K], ¥\, J1e[J1 - c,/1+ ]
bablonng o’nmnH bo’Hsbl kelb cb™vaé™ Bu e8a y(x,J1) yecbltntg (X,J1)
o’2par~cbllarga nEba™an w21vk812 ekanWgll blllragl. Teoretawng blirtchl
8L 18boiianél.

2. Ayayk y=y(x,J1) (1) TaBalanta yecbltl bo'kT. W boMa

y =y(x,J71+ A1) LLnkstya n8bbu

ey(xJ1+AJ) =/ (x,y(x,n +an),J1+ AN, y(x0,J1+AJ1) =y0 (@)
ex

Ko8bl Ta8ala8tth yecbltl bo’laé!l y=y(x,JJ1) -yecbltntg orldrww!

Ay(x, 1) =y(x, 1+ A) - y(X,J1) bo’laaT ncbin blatéa

éyg&ﬂ) =/(x y(x JN/IN\ y(xoJ1) =yo 5)

o’'nnK ekanaTl Tobal:ga o/b n8bbun

E\y{" J1+ AJT) - y(x,J1) =/ Xy +an), n+ A - [ (X, y(x, /1), /)
ex
{engMkka epa bo’latl2. Bu {engKkt
é Ay(x,J1)
ex

=/ (X, y(x,J1+ AN+ AN) -/ (Xy(x,J1),01) (6)

58



Ay(x°J1) =0 (67)
Ko'rnwMa yo218bltTu TkT. Aéatar letta8lga (M.Y. Néarymk “06blIKHOBEHHbIE
anddpepeHcnanbHble  ypaBHeHMA” KMobTTh  106-108 beHan) ko’ra,  (6)

l:enpglartantg o’ng{oTow s ~my™éaa~cba yo213bl TUTKT:

SAYC) o avx )+ CAN,
X
ya't
é (Ay(x, 1)} _r Ay(x,J1) |c (7)
X A A . ()

Nebbu y(x,J1) ya y(x,J1+ AT mkBlyalar bir xM (briia) bo8blang’ tobl 8baiilariu
fanoananigall mucbun

Ay (x,J1)

oo )

8baviga epa bo’latl2. (7) {enpglatantg o’'ng {oToT X, AJ/1 o’2par”cbllar

bo’yiobla 1n21uk812 Va o’2par~cblga usbal:an urlvk8l2 &Vieend allarmVeb™

bo’lpmawl mcbmn Aéatar letta8lpa a8o8an P, C LLnk8lyalar wm8bbu ﬂ/ ﬂ/

ay Aol
W21vK812 Tk8lyalarntg Tlegralllan lisoral Yecbltwng pararelllarga vrlvk812

boa’ MY\ <an Xl‘l LLnkslya kioblk A4 laréa urivk8l2. 3buwing wcbun guyiianl

cbek1 N1 Tay | mné:

nr =M 11 awn(xJ)
altfo an o1

Yana Aéatar lewra8™ga a8o8an

HTrP= xyJ1), MrC=  XxyJl
H, o ), I, <N )

Tuno8abanarga efa bo’larl2. ~etak, U(XJ1) = lq);_,lfl) bo8l/la puyléanl
O =p/(xy Mn |a/(xy.N)

ex ay oJl
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éllerewbl l:enpglataTt ya

mx A) =Ay£>,<1ﬂ) 0 (8"

bo8blana’ bl 8blaiiT manoaHanrar ekan.

M1801-1. Onyléanl
ey =y2+4/Ix+ A2, y(1,1)=2/1-1 9
eX

Ta8ala yecbhmin™ng vy '(x,J1) bosi/gir J1=0 nwl:aéagl alytaltl {opTa.
Yeebl8b. Bu boléa (8) len§lata m8bbu
en
— =2y -n+4x+ 211, nl) =2 (10)
éx
Ko'riwbw olaér Bu yeréa u(x,J1) =y'(x,A) . Agar J1=0 bo’183 (9) TaBala
anyleanl

N =y\Ny(0)=-1
ax

Ko’ rwbLu olaér Bn Ko8bl Ta8ala8lw yecblb y =- 1 Llnkslyaw {opaTi2. Bunéan
X

&yéalawb (10) Ta8alaTt J1=0 éa
?—M :—2|/|+4x, n)=2
éx X
Ko’ riwbléa yo218bltu TKT. Ho8I bo’laan & 2¥™ l.enalataw yecblb
n=x>+x7,
ya't
y'(X,JI)N0 =X2+x 2
lopaTtl2.
M1801-2. Punyléanl
y'=J/i1- x)+y-y2 y(0,J1) =0 (11)
Ko8bl T a8atas! yecblin™ng, y '(x,J1) boskesir J1=0 nuwl:aéanl alyTtaltl {opTa.

Yeebl8b. Paralayo!gan boléa (8) l.enaglarta
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Eén=[- 2ylu+1-x, 4 =0 (12)
ex X=
KO'rMwbT olaé! JZ1=0 boléa (11) Ta8ala

y =y-y\ y(0)=0
Ko'rwbléa bo’lgawn wmcbn y =y(x,0) =0 boTaé! Bwunéan &yéalawb (12)

l:ienaglara

=un(x,0) +1- x, v O:O

éx
Ko’ rvwbloa kelaé! Cbl2ig/ l:enalaTtaTt yecblb
n(x,0) =x,ya’n y'(x, 0) =un(x, 0) =x
ekanHaorw {oparTi2.
Enél, nd8bbu
Y =/(x,y\ y(x0) =y° (13)
Ko8bl ta8ala8ttg y = d(x,x0,y0) yecbTbl x0,y0 bo8blana’ bl 8blar{ga wsbal.an
8NHAT1 o’rpanarti.
Teoreta-2. Ay ayk / (x,y)ya /' (x,y) LLnk8lyalar

C={(x,y¥) e K2:Xx- xOk a\y - yOkK b}
8oblada wrimk812 bo’kT. ™ bloléa, 8blmnéay 3k >0 8ot1 {opLUb, (13) Ko8bl
Taza™TT1h wm8bbm [x0- K x0+ K] orallléa atpglangan y =d(x,x0,y0) yecblTl
ncbiin ~my™éan™ {a8¢™Ma™ o’ ririL

1. a<p(X,Xoy°), A<p{x,x"y0) _Xusmsly bo8l/alar uriuk8l2 nnk8lyalaréan
Ji\N [yo
lbora! bo’ Vb, T08 "aV"8bka Lblbn

en_alx Xy°) & .
éx ’ o~
&y AIPOXXT Y )
éX ply ! Ix=xn

lenglaTtalatl panoananiiraél. Bu yeréa
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n=unx,x°%y°) ,
° (15)

ny’
2. Ny ¥yp -araladb bo8lalar W2IvKBL2

V="x,x°Y,)

bbo! Ayyalo n8bbu

ay _ aM(X,X°,y9 _ ay(x, X%, y°)
ax0 ox0 ax0

xn8usly bbsianl taywénabl ko’rga{ati2. Buntg mcbun gnyléanl yoréatchl

y =/(xy\ y(x0)=y! (16)
Ko8bl wa8ala8tl bat garayTi2. Bergan (13) Ko8bl Ta8ala8Ttta Yy =Yy(X, X0,y )
yecblTl | =[x0- K,x0+ K] orallléa Tay]ué. 8bu blan bir gal:ioréa (16) Ko8bl
wa8ala8ttg yecblTl y =y(Xx,X0,y ), xe[x0- k,,x0+k ] =1 ora/lgéa tay]ué. Bu

yecbltlar bo8blang bl 8bkrifaraa T8bal:an urlvk812 bo’ 1l rcbn, wblbu

IM(x x0,y0) - y(X X0,y < J° - YIEAXX, xel~" 1l
bablo o', ya’'n M- y| ~ 0 éa]ly(X,x0,y )- y(X,%,y " ° Tuno8aba! o’nnH
bo’laé!

Bunéan la8bparl (13) ya (16) Ko8bl 1a8alalan guyléanl

y(x x0y°)=y* + [/ (“y(*" y°))e
X (16")

X

y(X xO,yl)=yl+)!)/ y(s” yh))ex

Tlegral lenglatalarga ekylyalenl 8bu blan brr gal:oréa 2(x) &nks8lyaga wdbal:an
n8bbun
~x) =1+ [ al(y(*x%,y0) 2(*)e*
X ny
Tliegral lienpglatanl bat parayllle. Yunpgonéanl Ttlegral lenplawalaréan &yéalaTtb
Anyléaal aymnwan bBoblayTi2:
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y(x x°,y0) - y(x,x°,y1) - 2(x)(y °- yA =
X

= (yo -ya + |[/(*,y(*,x0,y°)) -/ A,y(*,XO,yAﬂ e( -

x0

-(¥° -y - A/ 2(eX(y” - y1) =
ay

X
X
-1 / (*,y(*,XO,yo)) -/ (*,y(*,XO,yl)) - iﬂ/((! y( >)®>y0)) 2(*)(yo - yl) e(
x° ay

= /ﬂ./(*,/\ X,yO)) (y((!xoiyo) - y((,Xo,yl)) +a (y(X,XO,yo\y(X,XO,yl))é( -
X Y

X
/((, ,X0,y° .
P ( y(;yx YD 00y - yneC

yaT

y(X X0,y0) - y(X,™ yA - 2(X)(Y° - YA =
Ay ((xeynl

—/ My ((,x0,y0) - ¥((,x0,ya - 2(O(Y° - yalé(™*
X ay
X
+la [y((x°,y*\y((,x°,y1) é (17)
X

Bu yeréa a cbleks!2 kioblk TMéo”, ya'n a[y((,x0,y0),y((,x0,y )]~ -0 Tuno8aba!
o'nnll  bo’laél, “acbonk™ \y(x,x0,y0) - y(x,xO,y)] » 0 bo’18 bu e8a
Y-y 0 éa o'nnH Oxupal (17) lengUknl  Vy(X,y(x,x°,y0))

lenpgi2Mkéan &yéalanlb, babolayiiil?:

Iy(X,XO,yO) - y(X,XO,y,U' - 2(X)(y° - qu\<

X

<b ANy ((,x0,y0) - ¥((x0,ya - 2()(y’ - yaé ToQy° -yl

X

(18)

Buyeréa - y] ™ 0 éayecblTnta bo8blangtobl 8blar{aa vrlnk812 bog’ ~Mpléan

y(x”™ yog-yx”™ yan 0
bo’lWbl bnnéan e8a o'2 na”allla

aly("xoy*X¥Y(((™ yal~ 0
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{en§Hk keHb cblgacll. TeoreTawn§ gol8an bancllan bat xvéc §lwnéay ~bolAanacr].

Mbobl. Vsblw
Y=5/+ 1 X0)=0

Ko8bl Ta8ala8l yecblTTT8 r=y[| LUyTtalTt!l {opTs.

Yecbl8b. Ayyalo /1=0 bo’*anbola
y'=1 X0)=0

Ta8alanTt8 y(x,0) = x yecbIrTT {opanw. 8o’n8ra /( x,y, /1) = ny2+1 {en*Man

V —OH* V -V2
b~ 2/ly’ an—~y

Tunosabavarw ar*kKynuw. EwHyb”onéa” Tunosabanaréan &yéalawb ayklaSl

N1 XK r(x,/1)+K
Ax ay Al
2(0,1) =0

cLLTererba! {en”ataw vwb (JSlanw:
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/b cblgacll, Oxirgl (18) nwnosaba™a Orormolla 1en 8\NAUIT\ a0’k anyiiagl

bebo Kb  cblpaclt

Qy > m.TO oL

o ® o 4 0 DH>a  zo —Ewa

o o >

o ga Jo @

1*4



¢ o M 0@” +8
—

+
m =0 H3o@” =X > <
-
g - i e
o= Tasx 4O
(o TKP./\ONVWCmD&p
X e M.+M
3 <
B> & o
Qo w8 Ovf & «2 Swo o >O% &=
o YD
Tol0 .5 4§ NG A a 0 90 wo> x O a- 8

cshammm gavoermii, 1.y, A @ioxkueenmk o, /lég m>T



z(o0, 1) = o

hdemeny  ‘omoudau  Tebdean  ‘emgmm o zgmuueni]atgsa amjadigmi
dineremm] ‘emglmm To,gmu uweum, 1mg Xedrivm] Diojsn



é\erewallannVebl bo’ka, n boléa (1) Ta8alantg Yy(X,J71) yeckmw Xx,J1
o’2par~cbllar bo’yioba él/ereng8lallanurcbl bo’Hb J1 o’2par~cbl bo'yioba T
Taa éVWeen8allannVebl bo’laél Bunéan {aslian y(x,J1) yecbltw JIT nTA
gara)alan bo’ytoba Teylor &rmuila8laa yoyEb TUTKT:
y(X,J1) = n0(x) + JInx(x) + JT2n2(x) +... + JTmmT(x) + o(J17T) (19)
M1801-2. Nebbu
Y (X) :-:/- 2N1x2, y(1) =1 (20)

Ta8ala y(Xx,J1) yecktwnng J1 bo’yiobayoywTasm J12 gacba atglMa {opTa.
Yeebl8b. Benlgan {englata o’nglioToT

[ (x,y,J1)=x - 2JIX2,
Y

y >0 3o0baéa barcba {aribl bosMarpga ega. J1=0 éa beriigan Ta8ala wbbu

y'=x, y@=1
y
Ko'nT3bT o0laé! Bum Ta8ala y(x,0) =x yecbltaa epa. Berlgan Ta8alanTtpg
yecbTT
y (X, J1) = wi(x) + Suwy(x) + Jim2(x) + o(/12)

Ko'nTt3dbéa blayTi2. Bu yeréa m0(x) =y(x,0) =x . 3bunta ucbun yuonéaal
yoyWTa wbbu

y (X, JT) = X + JInx(X) + JT12(x) + 0(J12) (21)

Ko'nT3bT olaé! (21) yoyntat (20) lenglataga ~o,yaT”2:

Ve A R 4 = X B2 Ak 2

y(1, 1) =17~ 1+ Jml(1) + Tm2(1) +...+ = 1N
«1(1) =0, «2(1) =0,...
bnél wbbn
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X 1
X+ Anmx+ Aunm2+... 1+ Ax + A X N2+,

A PO .

“ XYy D+, U —  +
X Y VX Y
A A2 A2 2
—] ——— - Q2 +— +
X X X

yoynTtaéan &yéalablb,

1+ AR + Aorg oy B A -2 L|—’:(-F —2A?

X

{en811kbl blosin gater. Bunéan vsblbn

n[(x) x—2x2, w(l)—o (22)

X

n2(x) mxe(x
W (X) — 2-(-—-)-—L| (2 ) - n2(N—o0, (23)
X X
Kosbl Tasablanw 1opat!2. Ayyalo (22) len8lawaning brT ~n3H gETTTA
NTNTy yecbltbl “~opatxr:
AnX A X
X X n X

1)

c
Inw, —nx + 1nc; w(x) —.
X

3o’ngra(22) {en8latablng xwwly yecblTbl {opartrr:

T (x) —ao<’3JL L} (x)\—faae2
3

3ax2 — 2X2,

X
3ax —ax —2X ,

3a—a—2 , 4a—2 a—2

BeTak, bl2 blagan xwwly yecblT gnyMag

X
MN(X) —=

67



Ko’'riwbléa bo’lar ekan. Bunéan Va bo8blang’ 1cbl 8blaiéan &yéalawb (22) Ko8bl

Tazaksnnng yecblntt {opaTk:

LL(x) ——=2; (1) =0,
X 2

c——0 c—

2

1 X

_ N _N
ni(x) ox 27.
Ené anyMapg
r q X3ﬂ2
an 2 X

. « 2 «3(1) —0

Ta8alanT§ yecbliww {opatk. Bun {en8lataw yecbll§8bl ncbin, ayyalo nnt§ Hr

] gETT! yecblatii:
AL
[X
bnél, bir ]JT8H bo’lta8an énTeren8lal len§ltanTt§ yecbll1Tl baagran) msmllan

o .. C
Xl LLI,(x)—X.

&yéalatb {opaTkK:
WO | 0 —22) _hey),
X X X
3P

1 X

c'(x) > (X)—zxc(x)+2x 2Y
X X X

X
2
1 x3
o6n
V2x 2 1 1 1 1 x5
C (X) y —xzq_x T — X Yoo
X 4x2 2 4x 2 4
Ac(x) 11 x5
ox  4x 2 4
c(x) 1 1x2l: X6 ’
8x 24 1
(x) 1 A 1 2 Xx6
M, (x)—(c.------ — X 4y—),
X 8x2 4 24



1)—0~" ¢, -1 —1 y— —0,
uil'() 1 8 4 24
c-—3 —0’¢c-—3,

1 1 2 xb7
X Y
3 8x 4 24

«2(x)— y

betak, (21) &rtulaga asosan benlgan (20) Tasalantpg Y(X,A) yecblinT mcbmn

Anyleanl
5n

X,A) X4 A - y o(A2
¥ ) 2X 2 3x 8x3 4 24 (A2)

asvinp™olc yoyiita o’'rt bo’lar ekan.

17-8. Kkblk parateMar wu

1 Onyléanl

ﬁ}é—/(x,Y,BX Y(x0) —Y0 1)
Kosbl Tazala3tta yecblntt y(x,B) owaH belariayHk.
Aylayllk, visblbn (B —0)

W—/ (X, Y,0) yper D0 (2)

Kosbl Tazalasttg Yy —y0(x), xe I —0,]] yecbllTl Tay|né Vayagona bo’kt. »
bloléa My an 1a8&™ 0L,

Teoreta-1. Agar B0>0 yearll kwobllk 8on bo’18, wu bloléa | B-80
lengsbllkw  panocallan!lrmycbll barcbla B lar  wucbmin (1) TasalanTtpg
y(x,8), xel —0,1] yecblT Tay|né bo’Vb, kHyony Y bl>1 laréa anyléaal

y(X B) —Y0(X) UBY (X) 4..4B —BblluAX(X,B) (3)
yoywTa 0'rt bo’1a€l Bu yeréa gollla bké mblbn
A (xB)] - cvBbl xel,B - BO 4

{enm3rrku panoallan!iraél. cN-o’2parta8 8ot X ,B larga boa’ Vg eTas.
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bbo! VBblbn y0(x) LLUNk8lyaw Ta’1lnT éeb NaayT™2. N boléa (3) yoynTall
folpan bkélarlul Nanéay at™la8b TUTKTH oT ko’rga{aTti2. Buntg mcbmn (3)
yoyliTat (1) éillerenstal lenglataga ~o’yb

N1 Ty ( ( N1 n
X B cl x)+0(sy4\f>gsyyx)+ow)3y ©)

7=0
Tunosaball blks gllat™r. Bu {engllkntg o’ng lotoTéapl LUnksryaw B

paraTtelTTq éarajalan bo’ytoba 0(Bb) atalkpacbla Teylor &rtnlaslga yoysak,

N2

/ (x,X Y}x)B 40 (B),B) — (X,Y0(x),0)u ,u,/(xm)/’0,0)YBH p,/()ﬁ%’0,0) BY.

T A \bi: /YA, Vb
(r([_f)!B 4 ﬁybl "B)bI/(x Yo(x), O)qO(Bbp

n bloléa yO(x) aa wsbatan (2) Kosbl Ta8alas8” boslibo’laé! y (x)-ucblvn esa vsblbu

ey ™ =a/(x,yo(x),0) (x)u a/(x,y0(x),0), (0)—0 (6)
AX oy £iB
Kosbl Tazalaslga ega bo’laTi2. Bu esa birtebll larlibA cbliiwH élverenslal

{englaTtaéir. 3blunTtg vcbmn nntpg yecblitt | —0,1] oralgéa Ta”™né ya yagona.

Oolpan barcbla y2(x), y3(x),... bkélar uicbin blat gnyléanl

—Y (X,y0),0)¥Y n(xX)u”™(x,y0(x),...,YblI-£x)), y,(0) —0 (7)
OX 4y

cblwgH énlrerensbl lenglataga ega bo’lat12. Bunéa Pn-T1a’1nT LUnk8lyalar. Bu

érlerensbl lenplatalar bili-bTéan Tagal o’ng {oTtowpa [law, ~Ma&\ (7)
ko’ nmw8béanl Kosbl Ta8alalanntg bar blrwntg x e | —0,1] oraHpga atglangan

yecblTl Tay|né Va yagona bo’'Vb, ny (x)e C“(1) -cblek3™r &ilerenstalianunycbli

LLIhk8 yaéan nora! bo’laé!
TeoreTa-2. Parar giaylKk:

1 / (x,y:B) ya /y(x,y,B) LWnk3lyalar O—0- x- 1, M- b, B < B (0} 30blaéa
Urinksl2 Valeki8 cbegaralangan, ya’n
Vx,y;e)PPm, 1y, (x,y;e) <b
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bO’KT.

2. Bblbn
EQ/—/ (x,¥,0), ¥(0) >0

Kosbl Taszak3ttg yO0(x) , xe[0,1] yeck”™ Tay|ué Va yagona bo’Vb,
B —{(x,y)ed2:0- x- I, M<b} 8obaga {egfEbH bo’kT. ™ boléa, bar bir yelarH

Kicbik B lar ncbin
N — (XVY,B), ¥(0,8) =0
X ( ), ¥(0,8)

Kosbl Ta3zak3tta Xxe[0,]] oralliéa arglangan yagona y(X,B) —y (X) yecbliw
Tayuw,é yaun O 8obaga{en b bo’laé"baTéa
%ye(x) —Y0(x), xe[0,]]
Tunosaba! x ga T3bal:an lekl3 bajanlaél.
bbo!;: Onyéanl
UE(X) —YE(X) —Y0(X)
belgnasbléan &yéalansak, vieblbn

FPQX) — (%, (x) 4 Y0(x),B) — (X, Y0(X))
2B(0)—0
Ko8bl Taza”™ ga ega boUartk. Bu Tta8alaga e™alenl: bo’lgan wiearal lenglata

LWraTcr:

X

(x) —3[/ (%7 8(2) u ¥0(*),B) - (1 ¥0(*),0)]a*.

Oxng {engHknTA o’'ng”oTonT “My™an™ Ko’'NT3bléa yorisbI TUTKT:

X

N (x) —B[/(*,’\ (*)u Yo(*XB) -+ Yo(*XB)]a uP(x,B).
Buneéa

p (X,B) —\[/ (*,YO™XB) - (*,Y0(*X0)]a*
0
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Ko’rm3Ma bo’ Vb, wbbu

IP(xB)] -a(8)
{eng3nrHkT panoallanllraél, cblunk / (x,y,B) — B parateiga T3bal:an WUrbkaiur.
Bu yeréa a(B) - cbek812 kKioblk w™¥éor, ya't

NTP(x,8) —0.

brnél 2B(x) LLINnk3lyaT bablokyTir:

\'V{& 4Y0(*),8) —  YO(*),8)]W¥u P(x,B)F 1 | K (O] &4 a(x).
Bu {engsi2Hkka Oronmolla 0’ 1la3ak

I28(X)|]-a(B)eb’,x e [0,]]

babo bo811 bo’laé! Bunéa esa 2e(x) nlng nolga lekls yaatk3bl™bl kelb cblgaél. ™

2. PwkanTtg BIr galor tasablan gnyléanl

Bk — (X.Y) (8)
Y(x0) —Y0 )
Klcbllk parate™1 Kosbll Tazalasl y —y(x,B) yecbliwnTtg 0 éagl Hrt

TaywéHall o’rparasbaa kellitV1aé!
Agar (8) énnerensbl “englauar™
N /(XY 10
x5O (10)
Ko'riiwbéa Mogala8ak, wn boléa bwu {englatawng o’ng {otonléapnl

P(x,y,B) — (x,y) Wnk3lya B—0 éa wrllBblga ega. 3blvntg ucbmn bn yeréa
B

y (X, B) yecblwwng B parateiiga nEba™an nrlnk™2 bog’ ¥ba™Méan leoretaéarn
&yéalanlb bo’lTayél

Bunéay ko’r5Mag” éYeren@™al {enplatalarws o’rgat8béa  H
paratennTpg koblk alyTtallarléa (8) lenglataéa By bkénl {asbllab, By — (X,y)
é1/lerenzlal “enplalarrig, 1sanbly yecbliiw 3rlaHéa msbibn B —0 éaal
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/(x,Y)—0 (11)
{englatantg Wéww (yecblTT!) oMbl TMTKTT1 éegan 8aVolrig 'ma’ LLBbl
{abny.

Ay'lalk (11) lenglata {aga! brifa y —p(X) Néirga epa bo’Vb, B> 0 bO’KT.

KoATLU urlbélkl B 0 éa (10) érilerensbl lenglaTta yecbl1TTTa ad blsl/azl,
[X

/ (X,y) 0 3blant pganoalanl:ltycbll bbr pganéay nuwyblaréa absolymn! plytal

bo’ytobla cblek8!2 onaé! Bunéan kelb cbMeé™ ™ (10) lenglata Tlegral cblwa’ 114

/ (x,y) @0 bo’laéNgan n™Malanpga oYkariigan wvrtTtalar, B~ 0 éa OY o~

yo’'rel"8blp parallel raV8bka TlLUaé” ya’'w agar / (x,y) >0 bo’18a u bloléa(10)

{enpglawanTtg y(x,B) yecbliwu x 0’8bblga 108 0’8aé”™ cbmnbl — >0 . Apar
X

/ (x,y) <0 bo’18a, n bloléa y(x,B) yecbiiu x 0’3gan 3an Kawayaeél, cblmnk — <0
X

(cbliirta-1 paranpg):

eblrta-1

Ownyéap! kk!l bblrl parayHk:
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a) Jlylayllk bar bir {aytlangan x ya y o’rgax”cblarntg o™/5bl na{ya8Ma
/ (x,y) &nk8lya (11) !len8lawa y =y(x) WwnTta grangan o’isbéa 18borast 1 +
éan - pao’rparuret. N boWa (11) lenglatantg y =y(x) WeNurg'vinbo’ b, (8)
érlerewbl {englatantg y(x,e) yeebll e 0 éa y=y(x) ga yaarla8baél

(cblrwa-1lpa pgarang):
b) Nlylayllk bar bir {aytlangan xya Yy o’rgar”“cblarntg o™/8bl na{ya8Ma

/ (x,y) &nkstya (11) {englata y =y(x) Wi2T1 4 graingan o’{i8Ma 18borasT 1 -
éan + ga o’rpaimbt. ™ boWa (11) {engWatantg y =y(Xx) Ww nolurgvin bo’ b,
(8) érMerewbl l:enplatanTtg Y(X,e) yecblTT 1agnban y(x) bllan altaslUnb

bo’ltay& (cblrta-2 ga parang).

cblrwa-2

Yunponéagl (11) {englatawng Yy =y(x) Ww LUWrgvn yok nolUravnHAT
{ek8blraMa pgnyléanl ye"arlLk 8bariianéan HOyéalawi8b Tag8aéna Tnyongelr.

1 Agar (11) {englata y =y(x) Mw wcbun wbbun
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8bali baJarl#Ba, 1 boléa y =y(x) L2 Lrmuvn bo’laé!

2. Apgar (11) {englata y =y(x) VEIrl wllla anyléaal

lDI/(X’y) y > O
ay  y9{¥

8bali baJarl#Ba, 1 boléa y =y(x) LU12 nolurg vin bo’laé!
8bu JarayonlarT 1aYsiloycbl T180llar parayVk.
M1801-1. Nebbu

ey =X - y,Y(XO):yO, Xe[XOHU@-)

Ko8bl Tta8ala8ttg y (X) =y(x,e), e> 0 yecblTTl e™+0 €a y=Xx21iTKS8lyaga
yaYY1la8" 8 YT Ko’ r8altpa,

Yecbls3b: ayyalo wbbu
[ Xy)=x2-y

&nkslyaT L oKTK. Agar e =0 bo’18a, 1 boléa berigan éVereng™al lenglata
Anyleanl

/(X,y)=0,x2-y=0

Ko'rwbw olaél. Bu lenglatanl yecblb, vntg y =x2 Www lopatlr. 3o’nara

Anyléanl 8barMan:

al/(xy) _B 2 _
y y:xz_[py(x y)]yEXZ 1<0.

keHb cblgaéik! / (x,y) =0 {englatawng y:x2 VEIrl Wrg'vin bo’laé! 3buntpg

mcbumn
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e,I/%y (X) =x2,x e (X0, 09)

Tnno8aba! o’'rTK bo’laé!

Bu iikrga, benlpan Ko8bl Ta8ala811§ yecbinww {o’a’néan- {o’ag'n loplb

baTt keH3b TUTKT:
Naplpaléan bat anyéaal

ot
yc(X) :=y(x,e) =(y0- x2 +2ex0- 2e2)e e +Xx2- 2ex - 2e2
&nkslya y(x0) =y bo8blang'tob 8barlt ya berlgan énTerensbl {englatalu

NanoeMarlYeé Ko’'ntb LnbéNi, apar x e (x0,48) bo’18aum boléa

x0

el:q)e e =0,xe (xnmg)

Tuno8aba! 0’rTK bo’laé! 3buntg ncbunbat y (X) yecblTnTa KO’riwiMeéan

X

NTy (X)=HT[(y - x2+2ex0- 2e2)e e +Xx2- 2xe +2e2]=x2,xe (x0, g

keHb cblpaé! ATTO bu yaarla8bl8b 1eki8 eta8. Agar 8 8onTl x0<5
leng8irliknl pganoaHan™runycbl alllb lanla8ak, n boléa e ™ + 0 éa

x-x0

e e M0, [8m
nolga lekls yaparla8baél 3buntg mcbun e+ 0 éa ye(X)™ x 2, xe [8, mA) lek!8
yaatla8baé! Bu boléa [x0,8] ke8Ta cbemaraVy “atlat Va2”a8/Y7 o’layél

(cbrta-3 pa paranpg)
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ry

0 I (%0,Y0)

cblrwa-3
M1801-2. Nebbu
Ay'Sy -x, €>0
y (x0) =y0
Ko8bl Ta8ala8ttg y =Yy(Xx,e) yebitt e+ 0 LUnkslyaga yaarla8bl8btl
KO’ reaning,
Yecbl3b: Ayyalo n8bbu

/(x,y)=y - X
&nkslyaTt LLkm olatlr. Agar e =0 bo’18a 1 bloléa benlgan {en§laTa
/(X,y)=0,y-x=0
Ko'riwbw olaé! Bu {en8lataw yecblb, untg y =x Méww {opatii. 3o0’ngra

anyléaal yelarllk 8barviartl eksb™auf¥:

Bunéan keHb cblgaé™k!, / (x,y) =0 {englatantg y =x W21 nolUrag’ vin bo’laé!

3buntg ncbun e~+0 éay (X) ™ X, Xe (X0, g3) yaarla8blsbl bo’ltayé! Bwu

rkraa benlpan Ko8bl Ta8ala8l yeckMTT lopi8b owa bat kelllb TUTKT:

ye(X) =(y0- x0-e)e e +x+e-

Ko'nwb Inmribélkl e+ 0 éa

e e ™ m Xe (X0, ga)
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Tunosaba! o’rtf. 8bubIng ncbun e~ + 0 éa

y (X)X, xe (x0,49)
ya”T11a8bl8b bo’Tayé!

2. bné!l, nsbbun
ey' +ay=/(x), xe[0,]] (12)

y(0) =y0
kKo'nw3béas Kosbl Ta8ala§tl parayllk. Bunéa e> 0, ap0 ya / (x)- [0,]]
oralgéa benl8an wrimk8ir LLnk8lya.

BerMpgan (12) Kosbl Tazak3tta yecbltun y (x) =y(x,e) owal, e =0
bo’lpan boléaal yecblTtiin e3a y (X) =y(x,0) owasl belallayllk W boléa y (X)
Lnkslyant§ e~ +0 éagl HTL y(x) =a'¥(x) Lnkslyaga xe[0,1] ora/lgga
ya~Tlasbl5bl TMTKTH81W o’rpanatid.

TeoreTta-2. Agar a>0 bo’133 1 boléa bar blr x e (0,1] laréa
(13)

Tno3saba! bajarllaél.
bbo! BerlMpan (12) Ko3bl Tazala3TT§ yecbltlnl

ye(x) = y0(x) + 2e(x)
Ko’'nbl3Ma blayTk. Bunéa ™ (x) aunyléaal

- -(x) +a2e(x) =- é/ "(X)

(0)=y0-1/(0)

Kosbl Tazala3TtT§ yecblutéan inora! Bu cbwg {en§lataw yecblb

lortnlabl {opaTkK. M boléa

1 .
y-(x) =y0(x) + y0—_/ (0) e e*+0(e\ e~ +0 (14)
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babo o’mmMN bo’1al. Cbnnk e+ 0 éa

— X

-Taxl'x)ll-¢°® <-1tax1'x]1
babo 0’'rM. Agar (12) {engkéa e~ + 0 éa u3bbn
a
eljuoe e =0, YXeglo,ll, a>0
Tuno3saballl Tobal:ga ol3ak, unéan (13) kelb cblpaé! AT11o0 e+ 0 éa xe(0,]]
—X "
orallléa e e (a>0) &nk3lya nolga {eKE yaaTk3bTayé! Yuwonéaal (14)

TnnosabaMan ko’rraélkl, agar x e [3,1]. 0<8 <1 (8 - xWMyorly {ayblangan 30n)

bo’13a,  boléa
y-(x) ™ yo(x) enN+°

leki8 yaaTk3baé! BerMpgan [0,1] ora/lgéa y (x) , e~+0 &€a yO(x)=1/ (x)
a

Lnk3yaga {ekb yaaTksbTayé!

(cblrTa)

Apar a<0 bo’ka ye(x) LUnkslya e+ 0 éay (X) payaatk3brayé!

N3bbu [0,8], 0 <8 < I ke3Tapga cbeparayly panat éeyiaé!
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brnél bwu bolalw arolllcba leksblrayllk. Bwuntg wcbun berVgan (12)

éllerensbl {englaTtat m3bbwu

ey'=P(xy), Pxy)=/(x)-ay
Ko’'nwsbléa yorlb olatlr. N boléa Yy :=y (X) :%i/ (x) Wnkwya P(x,y) =0
{englatantg Mw bo’lal Bu M aT {urg vinHkka {eksblray/k:
=A (/ (x)- ay)=-a
ay

Agar a>0 bo’133,

., =-a<0
py y=Yx)

Tunosaba! bajarllaél. Bu boléa y =y (x) LLUnk3ya P (X, y) {englatantg {vrg vin

Muw bo’laél 3blunTta ncbin (13) Tnnosabal balanlagl.
Agar a<0 bo’13a n bloléa

Py y=y0(X): -a=0

Tnnosaba! 0’rTK bo’laél Bu bloléay =y (x) Wnkwya P(x,y) =0 {englatanTpg

nollirg’vin Mw bo’laél 3bluntg ucbivin a <0 boléa (13) Tmnosaba! baJanltayél.
18-8. Ho8lMaga w8balan yecblMTagan 3omnia nvllleen8™al lenglatalar

B12 n3bbu

P(xyy)=0 (1)
Ko’ nw3béan! 30ééa érilerensbl 1:enalatanTg 308éa Ko’ riiwblaniu Tl.egrallayrl? .

1.(1) cl3eren3bl MaTaéa P NTk8lya TupX y' 8a bo8’Vpbo’KT, ya’'w

P(y)=0 (@)
élLlerensbl {englaTta berigan bo’13T. Bu lenglara

y'=ky,(/ =1,2..),k =coTl (3)
ko’'nT3bléaa! by Mblarga epa bo’13a, 1 bloléa (3) l.englataéan
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Yy=KX+¢c, K. =coTl

yok!

K :y—XC.

kel/b cblgaé! (2) élllerensbl lenglata mcbun
P =0

noéamnTtnTy Tlegral bo’laél

2. (1) cl3erensbl len™lataéa P §lwnéay X yay' 8a bo&8' Vg bo’'KT, ya’'w

P(x,y)=0 ()
Ko’nT3bléaa! lenglata benlpgan bo’13T

1 Apar bu{englatat y' ga wsba™an yecbl3bl T TKT bo0’133 1 bloléa

y'=n(x), k=12, (6)
Ko’ nwisbléaal é1Mereudal lenglatalar blosn bo’laél Bu yeréa / K(x) lar buw [a, bl
orallléa atplangan ya w2lvksl2 &nkslyalar. Bu (6) érlerensbl lenpglaTtat
Inlegrallab wvnlng nTmnTly yecblTlanT lopauwlilr:

y=1e/(X)IX+C, K=1,2,...
Bu yecbltlar 1lo’platlga (5) {englatantg vwnt™y iidegrall éeyinaé!
2. Parar giaylk (5) {englata x o’rgar”cblga wsba™an yecbHpan, ya't

X =y ) (7)

kKo’'nwisbléaal éinlerensbl lenplata berMpan bo’l13T Bu bloléa (7) éllerenzlal

{enpglataw Tlegrallasb mcbun pguyéaanl mamléan &yéalanati2. 8bwm Tapgs3aééa
y =p éeb belpapaytl2. Kai]aéa (7) {enaglata
x = p(P) (8)
Ko’'nT3blT olaé! Enél, belana8béaal y o’rTaa vwng %( plytal:tl ~o,y'hb
— =p, Wy =pix
X

81



TunosabaHart {opati2. (8) {enankT érlerensMab

X = cp(p)iip
{enakT olatlr. BuT ywonéapg lenallkka "o,y3aK
Wy = piix = pd'(p)ip
ya't
y = pd (p)iip
bosii bo’laél Oxupa {enallkT Wiegral/lasbl nall]aszléa
y = 1pdgp)ip +c )
kel/b cblpaé! betak (5) lenglata
"X =d(p)
(10)
y = Ipd(p)ip +c

ko’'rinisbEaal yecbltlar oiaslga ega bo’lar ekan.
3. Agar (1) érinerensbl lenglata

P(y,y)=0 (11)
Ko’'nT3blaa ena bo’13a, 1 bloléayuionéap 1kl bbl lakrorlanaél .
a) Aylayllk (11) {enpglatat y' gaT3ba”™an yecbBbl T TKT bo’13a, 1 boléa

y'=/1(y),a =1.2...) (12)
kKo’'nT8bléanl éevierensbl lenglataga egaboYaTtk. U boléa / K(y) 0 éeb

oo nx, X-= P ¢ (13)

/ K(X) M/ K(X)
Ko’ nwsbléaal yecblltlart {opatrr. Agar /K(y) =0 {enalata y = Brko’riiwbléan)
Mkpa efa bo’13a, 1 bloléa
y ="
nnta yecbl T bo’laél

b) Apar (11) {enaglataéan

y=ay) (14)
10pEbITUTKT bo’133, Mbloléa y’=p abnasllwb o/iBb TUTKT:
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ny = y'iix, Wy = pix, hx=—iy,
p

X np + c,
A p p

y =dup).

Bu e3a (11) {englatantg vwWMTY YECKWTT beraé!

19-§. ~agNan”™ JNllderensbl ~englata8”
N3bbu

y=dly x+p(y’) 1)
ko’'nT3béaal lenalataga bagran) é1/erewlal enplawes™ éeyinaé!
Ayyalo duy') cpy' éeb Tlarar pgiiati2. Bu lenglatanl ud:egrallasb wmcbun,
y'=p abnasllwbéan &yéalanati2. N boléa (1) lenglata

y=dp)x+p(p) 2)

Ko’'nT3bT 0laé! Bu {engknth 1kkkl {oToTT élLllerensMab
ny =i(d(p)x +p(p)) = iid(p) x + d(p)ix +ip(p) =
= t(p)px + c(p)iix +p (P)ch, | : X,

gy = xp(p)idp +dp) +p (p)idp,
gy = [xp(p) +p (p)] g0+ d(P),

p =[xi(p) + P (p)]ip + d(P),

7

yaT

p<p(p) +P (P)I% =P - d(p)

o’raar~cbHan a“ralaé”gan éllerewlal lenglatanl blsll ~Mat/2. OxIral {enplk T
anyéaatoba YorEb TUTKT:

* = p(p) x+ P(p) . (3)
m p-d(p) p-d(p)

83



Bu e3a x o’rarvycbla usbalan ¢BXTUN bir )In§HTa§ clLLTerersbl l:eng§laraclir.
L T4 vwvtly egraH
p(x,p,c) =0 (4)
Ko’ nT3bloa ena. ~etak “ggrart® {enalatastrg ntuty Inlegrall
1y =d{p)x +P (P), A
p(x,p,c) =0
Ko’'nT3Ma boYarekan. Bu esMTaéa p wyo’gombba™ran) {en8lata8TTs LwbbKn
~xy ¢)=0
Ko'nT3bléa nTuTy Tlegraltl bbe1ar 2
Agar p-d(p )= <bo’lpanéa, bu {enalatantg 11€lrlarl p =p. bo’'13a,
boléa
y =dCp)x + P(PY), *=\X...
&nk3lyalar blat Magrat™ {enakTa3TTh yecbltlanéan mora! bo’laé! AwTo bun

yecbllar umtly yecb T &rtmlasléan anlglarrayél.

20-8. Klero nllle”en8™al ~englata8h
N3bbun

y=yx+p(y) 1)
ko’ nw8bkanl lenplatana Kilero éllerenilal lenalarasl éeyMaé! Ko’ ntb rlb&lkl
Klero lenalatasl bagrawl lenpglaTtasttg p(y') =y' bo’lganéaal xmsmsly bloHET
Klero lenalawastl yecbnut lopl3blarayoTéa bat

y'=p

abnaslUrabéan &yéalanaw!2. 1 boléa:

y =px+p(p). )
Bu lengllittg kkl {oTonT ériterenaMab

ny = (px +p(p)) = Xiip + piix + Np(p) =X1p +piix +p(p)d, | : ix,

"n
2 =xLPapap (),
nx nx
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np n 4mp
p=Xfy+p +P (P)T/'I)I(_’
(x+P(p)ip =0

wmnosaballl bo3l giiaTti2. Bunéan

<p =0,
X
X+p'(p)=0
Kel/b cblgaél. Oxupg Tnnosabaléan
p=cya x=-p'(p)
{engllarT lopaT!2. Bunéan esa
y =cx+p(c)
Klero lenpglawastTg vumwly yeckuwl kelb cblpaél.
N3bbun
x =-P(p),
y=-pp(p)+p(p)
8i8l.eTaw p wyo’govibblero {en§lata81T§
p(x,y) =0

vnearaKw bosin aiarcir.
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21-8. Ho8lMapga w8balan yecbTagan mile”ew™al len8lata ncbmn Ko8bl
Ladala8l
y™Néan™ LLI8olaa e’ Hbor Maral:ayl’x
(yH2- 4x2=0
bulenplatat nsbbwu
(y'- 2x)(y'+2x) =0
Ko’ nbl3bléa yoriis “my"éag
y'=2%, y' =-2X
é1/erewlal lenplatalarnl blosi MMauf? Ko’nblb Iurlbelkl
y(x) = x* + C1, y(X) =- x> + C2
LLink3lyalar yngonéanl élierenslal lenpglatalarntg tmuTly yecbinwéan noral
bo’laé! Bu yeréa C1,C2 - kityony o’rgartas 3onlar.
bnél nsbbn
(yh2-4x2=0,y(-)=1

Kosbl Taszala3tl garayllk. Bu boléa y(x) =x + ClyecblTnTg Ko’riwbléan Va
y(-1) = 1 bosblang’ tbl 3blaviéan 1+ C1=1 C1=0, ya'T y =x - benlgan Ko3sbl
Ta3alas3TTh yecblTT loparti2.

1kkTtcbl {oTtonéan, ya'bl y(x)=-x +C2 yecblt &rtnlasléan vya
y(-1) = 1 bosblang’tobl 3blanéan -1 +C2=1C2=2, ya'T y =- X +2 - bergan
Ko3bl TasalasTtTta yecblTl keb cbltaé”. Bunéan ko’'rtaélkl berlpan Kosbl
Tazalasl KKkia, ya'bl y = x2, =-x?+2 yecbltlarga epa bo’lar ekan.

Apar n3bbn

(¥)2 - 4x2=0 y(-1)=1y(-1) =2

Ko’nwsbléaal ko3bl Taszala3tl “arayé”™pan bo’l3ak, n bbléay =-x +2 LInk3lya

vning yagona yeckuiuéan isoral ekanllglaa Ebonch bosii giiari2.
Oaralayolpan boléa

P(X,y(x),y'(x)) = (y")2- 4x2,
AP(Xly (X)1y(x)) =2
ay' Y.

P
brnél (-1,y(-1),y'(-1)) nwlléa P vya AT LWnk3lyalarntg Alyrtalrtl
Ay

bl8oblayTl2:
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Ay )T P =P(-112)=4-4=0
(D=2

AP GY (YO

' x=1
Ay y(-1AL
y (-)=2
Yu~onéag™ Tnloblaralaréan ko’ rMmeé ™ bloslaga usbal:an yecbllNTagan é1/lerenzlal
{englatalar ncbnkosbl Ta3a” o’rgacbla”™o’y™Mar ekan.

N3bbu
P (X y(x),y'(x)) =0 (1)

érlerensbl lenplatat parayHk. Bu yeréa P(x,y,y') wubl 0’~at/l Ce K
30baéa benlpgan n21vks12 LLnk3ya.

Ta’nl-1. N3bbn

P (x0,y(x0),y'(x0)) =0
sbalit ganocaHanMruycbl (x0,y0,y0) e C nuwla benlgan bo’13t. (1) érlerensbl
{enaglaTablng
y(x0) = ¥o, y'(x0) = y0 @

bosblang’ tobl 3blw/lariy “ancallarlrvivebl® yecbl TT {opEblga Ko3bl Ta3zalas”
éeyinaé!
"y BanN 1lazé™ (1), (2) Kosbl Tazalasl yecbl T Tay | né Vayanona bo’3sblHATTA
yelarl sbariianbl rloéalayél.

Teoreta-1. Aylayllk, P(x,y,y") Lnk3sya Ce K3 30baéa w2lmnksl2

é1/eremzlallarmycbl P « C1(C) bo’llb (x0,y0,y0) e C nuoaéa anyléanl

AP (x.y.,yy
P(xo0,y0,y0)=0, - 4 * 0, 3)
X=x0
Ay y (x0=»0
y'(0)=0

sbarart pganoaHanWrat. M boléa sbunéay K> 0 30ml loplb X e [x0- K, X0+ K]
orallléa awMlangan (1) &V7erems™al {englatantg (2) bosblang’tobl 3banT
panoallanl:lrvycbl yagona y =y(X) yecbl T Tay|né bo’laé!
bbo! Onyléanl
[y'(x) =P,
[P y(x),p) =0
313lewianl parayWk. Bervpgan (x0,y0,y0) = (x0,y0,p0) e C nuwl:aéa (3) 3blai, ya’'bl
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P(*0>y»,A,) =0, aP(™ y°’p0) * 0
(*0>y»,A)) A(Agp)

o'n/1 bo’lgan”™ wucbkn blatéa P e C1(C) Wnnkslyawns v2lmksl2
éMeren3™allanmVebl bo’lopgHal 3ababH, 3bW nwl:antg buw LI(x0,y0,p0)c C

avioriéa osbkorwas winkslyawng way]uéHal ya yamonaHal bapléaal barcba
sbarlan balanlaél. 3bunta wcbun Li(x0,p0) ya Li(p0) alitoiar lopllb

Y(x,y) el (x0,p0) lar ucbun P(x,y,p) =0 lenglatawng p =/ (X,y)e L(pO)
Ko’ MYY3bEar™ yagona yeck” Tay|umé. Bu p =/ (x,y) yecblt L|(x0,p0) ainollla
énlrerensklMannycbl bo’lly p0=/ (x0,y0) 3bainT pgancaianl:lraél. W3bbn
y'=/ (x,y) lenglawa blror [x0- n0,x0+1n0] , 3M0>0 aiollla y(x0) =y0
bosblang;tobl 3blanT “ance™Marl kb yagona yecbltga ega bo’1aé” cbivnkt

p=y'(x)=/(xyX)
bo’l/b

P(x,y(x),y'(x)) =0, y'(x0) =/ (x0,y0) =p0 =yO0.

88



22-8. Max8LU yecblTlar ya nlarntg tayjmin”

B1lerenslal lenalata nwmntly ya xvsnsly yecblTtl LLsbuncbasléa ayllaéixi,
3obablng bar blr berllMgan nuil:azléan Ko3bl Taszala3tlng yagona yecblT oYaé!
3bunéay alllb numly yok xm3msly yecbltnTg bar bir nwl:asléa Kosbl wasalasl
yagona yecbltga epa bo’laé™gan nuila bo’laé! Bunéay mmpliaga 0éély nuil:a
éeynaé! Ak3 boléa mnga Tax3ma nuila éeb ablaé!

Ta’'r-1. BinTerensbl {enpglata yecblTTTa bar blr nuwl.aszléa Kosbl
wasalasl yacblTTTh YyagonaHal burunlsa, bunéay yecbltpa wax3n3 yecblT
éeyinag!

Bunéan ko'rtaélk™ Tax3us yecblT, éllerenslal {englatantg xvisu3y yecbl”
bo’laolrayél Vammntnty yecblt &rtnlasl {arkMpga blat kirtayéLl

M1801-1. M3bbun

Briterensbl {enpglatabl parayWk. Bu {englata

y(x)=(x+C)2, x>-C
C={(xX,y) e K2:- <to<x <<10,0 <y <<to} KO'MYrsbEgy® mumury yecbltpa ega.
BerMpan é1Merenslal lenglarta vcbun y(x) = 0 Tax3n3 yecblT bo’laé! Ha™al:an
baT, kHyony M (x0,y0) e K nul:aéan berigan é1lerenslal {englatanTtg KaTléa
1Kkiia

yecblT oYaé!
AylayHK nsbbu

<y =/ (x,y) 1)

é1Merenstal lenglawa amyléaal
®(x,y,C) =0 )
KO’ MYTsbBgy™ ulegral cbl”™lar ollaslga ega bo’131. Bunéa C - paratelr.
Ta’'nr-2. Agar |:(y =cp(X)) cbwanTtg bar bir nul:azléanl nnnta (2) ga
leal3b kaTléa brida cbwanTta u~TTas”™ bllan blr xi1 bo’13a, vnga (2) cbR™Man
onasTTa o’rata3” éeb ablaé!

Teoreta-1. (2) ko’'PYrébléga™ Tlegral cbl”~lar ownastTg o’ratas’
o’ratas” (1) éll/lerenslal “englauar™a Taxams yecbl T bo’laé!
M1801-2. N3bbn
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vy =2"y
érinerensbl lenalataniing Tl:egral cbl2iglan oiias!
y(x) =(x+C)2, x>-C

Ko’'nwsbléa bo’ Y ravsblan. Bu yecbiudar onasttg o’rartas”™ y(x) =0, ya'rt
OX - ab3Esa o”éan iisoral 3blvuntg wucbin y(x) =0 LUnkslya berMgan
{enpglaTtanth Tax3u3 yecblTéan iisoral bo’laé!

bnél bosiiaga T3bal:an yecblltagan

P(xy(x),y'(x))=0 ©)

&Werenz™al {enalatantg Tax3m3 yecbliwant at}lasbl bllan 3bing nllanaud?.

bl o’lcblatH &2o0onth (X,y,y') e Cc K3 3oba3léanl bar blr nuglasléa
P(x,y,y') LUnk3lya 2l-paragralllagl {eoretanTp 3bariiartl panoallanllrsa, w
boléa XOT {ekbHkntg (x0,y0) nwl:azléan (3) {englatanTtg brida w'egral
cbi2\g N o’1a8l. 3bunTh mcbun Tax3ms3 yecblTw yagonallk bu2Maélpan nuwil:aéa
blasb 1o21T.

Aylayllk, P (x,y,y") e C1(C) bo’'llb, (x0,y0) nul:aéa yagonaHk bu2A3t. A
boléa biror y0 ncbun agnyléanl

P (x0,y0,y0) =0, aP(x>y0-y0) =0 4)
ay0
lengHklar bajanlaél. Bunéa y0 - olétéan benltaganHal 3ababH, (x0,y0) nwl:awl
{oppEb ucbun (4) 313l:etaéan yO T yo”o{awi2. Nelyaéa p(x0,y0) =0 lenglaTa
bosii bo’1aé!
Ta'nl - 3. (4) lenplatalar 313l:ietasléan yO T yo”o”*bl naliyasléa blosii
bo’lgan nuwblarnTta geotelr’k o’rt, ya’t p(x0,y0)=0 ga (3) éllerenslal
lenpglatantg ébknwmnan!: cbl2”\g ™ éeynaé!
Blskrinwnanl: cbl2ig yagonaHk bu2mnlaé™Ngan n”Malarwpg barcblasw o”éa
3a™Mayé”™. 8bmbllan bir ~al.oréa, v bosblranuwiblart blat o™ éa 3a™asbl TUTKT.
3bunéay gllb (3) érilerensbl {enalawanTg wax3ms yecbTlanw lopplsb
mcburm;
1 Bilsknwranl: cbl2igiart {opEb Kerak;
2. B~kruwnan!: cbl2iplart (3) {enalatawng yecblTl exkanHall {ek3blnb
KO’ n3bl Kerak;

3. Bu 1nlegral cbl2lplartng bar bir nwl:asléa yagonallk bu2nll8binl
aurasbl, ya’'t leksbllnlayol.gan 1nlegral dof2 ™M Tax3u3s yecblt {a’'rlUT
fanoanalllTsblw {ek3bln3b kerak.
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(3) éllerenslal {englatawng ywuaonéaal wucbla sbaiiw ganoaHan”nychbl
yecblwl, nnta Tax3ns yecblw bo’laé!

Max3n3 yecbltlart 12lasbéa 1kkl y =p(X) ya y=p(X) cbwpglaTtTtg
nnT3bl 3blariéan, ya't
p(x) =p(x), p (X) =p'(X)
{engllaréan &yéalartsblga 10’4’ kelaé!
TeoreTta - 2. y =p(x) cbl2ig (3) érlerensbl {englatantg Tax3us yecbltl
bo'Vebl mcbn n (3) lenglata P (x,y,C) =0 yecbltlan owWa3tTta o’ratas’®

bo’VBbl 2arvrr ya yelarll.

Yu~onéag” Tnloblaralaréan Ko’ rYeé Y Tax3ns yecbl 7T {opEblMarayoLuéa
ébcntTtan!: cbM"Manu beringan éWerem™al {englatantg yecblT bo’H3blIT
{eksblwb blab glTaé! Onyléanl lazélaéan &yéalansak bunéay {ek3blnsbga xya!
polrtayél.

Teoreta - 3. AylayHk P (x,y,y") LLUnk3lya

1) P(X’y’y') e Cl(C)

2) AP(x,y,y )"0
~r AX ~r
sbarart pganoaHan”™3T W boléa ébknTtTtabl cbl2ig (3) éllerenslal

{englaTtablng yecblw bo’VBblucbin
P(xy,y) =0,
AP(x.y.y’) _
o'
AP(XY.y") | saP(xy.y") =0
Ay y Ay
{englMatTa balariil8bl 2arur ya yelarll.

M18ol1- 1. /3bbn

(y)2- 4y3(l-y)=0

éMerens®al {enalatanty ébcnTtTtan c&&2°g Y {opTA.
Yeebl8b. Ayyalo anyléanl

P(x,"y)=(y)2-4y3(1-y)=0

AP(xy.y) =2y =0
4y y

{englatalart lwilb olatl2. Bu l:ienglatalarwng 1kkrtcbl3léan y'=0 ml lopaTi2.

0,

But brncbl lenglawanga ~o’yb
4y3(1- y)=0
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ébkriwnanl: cb12iaw bos gnati2. Oxump {enpglataéan éscnwTalll: cb2ianTg
1l 3bobcbasll atglayTl2:
y=0yay=1

Oaralayo!gan boléa bu {opgan y =0 yay =1 ébcntranl: cbl2lalarntg lkkalasl
blaTt bernpan érTrerens’dl {englatatng yecbllan bo’laé!

Oay3l cbwpéa yapgonaHk bum2nH3bT!l {ek3bln3b Taa3aéléa berpan
érllerensbl {englatawng bosbga yecbltlartl bat lopaTi2. Buntg ucbun
benlpan éllerenslal {enalatabl y' ga T3bal:an yecblb

y'=+vyd-vy)
érlerensbl lenpglatat bbsl a2 Bu lenglawat 0’2parnycbllanw agal3b
nnméan &yeéalablb yecbsak, nsbbu

y =0,
y =1

y(x) =
y=[(x+C)2+1]1
Ko’ MYYsbEgy™ yecblT blosii bo’laé! Ko’'nTb wmnbéi y =0 cbirlgéa yagonallk
bu2nlrtayél. y =1 cbwpéa e3a yagonalk burmnlaél (Cbirtaga parang).

BeTak y(x) =1T1ax3u3 yecblT bo’laé!
M18o1- 2. N3bbwu
(y- Dy)2+2y'-1 =0
érlTeren3’dl {englatablng ébcnTtTan cbi'g’t {opi3T.
Yeebl8b. Ayyalo gnyléanl

PXx,Ny)=(y-1y)2+2y'- 1=a
AP (X, y,Y")

[y
lenplatalatl bo3ll gWati2. Bn 3bl:etaéan y' ml yo™oHb y =0 éBbkretrtan!:

2(y-1)y +2=0

cbl2ignt lopaTi2. B e3a berVgan 81/ erenslal lenglatanl panoaHanWrwayé!. bnél
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benlgan é1erenslal {enpglatawng bosbga yecbltlartl lopawi2. Buntg wmcbun
benlpan lenplataéan y' rl, ya'rl

y =
é1/eremzlal lenalatanl bosii gfawi2. Bunéan esa
2 2
y+-y3=x+38

kelb cbaé”™. Ko’'ntb wnbélk y=0 ébcntTtan! cbl2ig Tlearal cbl2lplar
aranklanntg “vicbIl nwblartTg geotelllc o’rnléaniiora! (Cblrtaga “a™ang).
M18ol- 3. N3bbu
y=x+2y'- (y)2
é1lererslal {englatantg Tax3u3 yecbl TT {opTa.
Yeebl8b. Benlpgan élverenslal {englata y'=p altasblll18b naliyasléa
n3bbu
y=X+2p-p2
Ko’'nusbloa kelaé! ~atalayolpan bloléa, éscnwTalll: cbl2”u {opEbl wcbin
Aanyleanl
Py, y)=y-x-2p+p2=0,
AP(xy'y')=-2-2p =0

ay
313letanl LLPib olaud? Bwu 313lieTaéa p paratenT yo”~o{awui2:

-2+2p=0, 2p=2, p=1
y-Xx-2e+(1)2=0,
y-X-2+1=0,
y =X +1.
Bu e3a b12 blagan ébkunutTa! cbl2”bo’laé!
brnél y =x +1 cbwantg Tax3n3 yecblT bo’Hsblbl {ek3blnb Ko’ raup:
1 y=x+1 - élscntranl: cbwpa, berllgan érlerensbl {englaTaw
pancallanl:irlsbinl leksblrawi2:
X+2y'- (y)2=x+2-1- (1)2=x+1, ya’bl x+1 = x +1.
2. Bn ébcntTan! cbi2”™ ya'w y=x+1 bing nuwblanéa yagonaHkK
burnll8binl leksblrawii2:
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— =p, Wy =piix,
NX

y:x+2p - p2,
Ny =Wx+2¢ - 2pd,
[y = piAx,

piix = iix + 2hip - 2pnp,
(p - Diix- 2cp +2prip =0
(p- Ditx+2(p - 1) =0,

(p - Diix+2p] =0,

Bunéan
p=1 Wx=-21p

kelb cblpaé! Oxunp ériterensbl {englatanl Tleara/lab

x=-2p+C
LopaTi2. beTak bergan érvierensbl lenaglata
y=x+1 ya<y:-2p+C, A

y=x+2p-p
Ko’'nuibléaal yecbltlarpa epa bo’lar ekan. Oxlrgl 3”eTaéan p parartelTtl
yo~o{atl2:

C-x

p=— [

3bunéay allb n3bbu

y(x)=y =x+1 y(x)=y2=C- (C 4x)
LLinkslyalar beriigan érfTerens’dl {enagktatng yecblwlan bo’lar ekan.
Bu yecbltlar gravklanntg bir-blrlga wrini8binl {eksblraTti2. Buntg wncbun
y1(x0) =y2(x0), y[(x0) =y2(x0) lenaklaréan &yéalanaiui?.

C - x0)2

xa+1=C- ¢
4

<

2
C =xn+2,

. (xn+2- xn)4
XN+l =xn+2 =x0+2-1 =xq+1,
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XN +1 —xN +1.
Oxtirgl aywyal barcba x0 lar ucbn o’nnH. ~etak, y =x+1 cbl2lg, ab3l33asl
X =x0 nnal.aéa
(C- x)2

4
paraboblattg b1 (C =2+x0) bllan nnnbbpa ega. 3buntg mcbun y =x +1

ébcntTtanl: cbi2ignTa barcba nwblanéa yagonaHk bu2ulpanHal 3ababH, w
wax3n3 yecblT bo’laé!

95



23-8. n-ebl larVbll nllerewlal lenglawalar
N3bbun

y' =/n,NY LY, Y L) (2)
Ko’'nT3bléaal lenalawana rHarl/bll bosaga n3ba™an yecblUlgan oéély érvierensbl
{enpglatablng nTnwy kKo’'viblsbl éeyiiaé!

Onyléanl belaia8blarnl blriiayHk:
Y(X)- y(5y (X)- YLy 43X) - Y>>,y -4 X)-
y=(y@©,y@®,...y'-I)- e K, (x,y) e KntL.
brél, KIAL (n+1)-0’lcblatl &206a My am®
O=](xyy)e KIA: x- xOka, y®- YOK <h k=0,n- 1]
3oban olaylk Bwu yeréa a,b-o 'xgarTtas 3onlar bo’ Vb, y0*) = y{K(x0), k=0,n-1.
Ta’'nM. Ay*ayHk (1) ko'rTEbléag! oéély élllerenslal lenplawa beriigan
bo’Vb / (X,y,y"y",...yW) LlUnk3lya Oc Kul 3obaéa anlglangan bo’13T. Agar
| =[x0- a,x0+a] oralpgga anlglangan brror y = p(X) LLUnk3ya ncbun anyléanl
L p(x)e Cm)1)
2. (X,p(x),p X),p (X),...,.p(MY(x)) e O, ¥xel

3. pW(X) =7(x,p(x),p(x),p(X),....p X)), ¥ xel
sbarlar baJanlsa, y = p(x) &nkslya | =[x0- a,x0+a] ora/lgéa (1) éllerenslal

lenglatanlng yecblTl éeyiiaé!

Ta’'nr-2. (1) éllerenslal {enalatanTtg usbbu

y(x0) =y0, y'(x0) =y0,..., y f)(x0) = yo*) )
bosblang’ tobl 3blariar “anca™ManlYvveb y =y(x) yecbltrn {opEbga Kosbl

Tasalasl éeyinaé! Bu yeréa (x0,y0,y",y",....,yol) e O benlpgan nuwil:a.
Teoreta-1. Aagar [/ (x,y,y"y",...y ™) Lnklya Oc KWALl 30baéa

arvMangan Va i2lviks12 bo’b, y,y', y",...,y W) o’2par~cbllar bo’ytobla™Msbll:3:
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n-1

(X, ¥, Yy Y () /(x,y2,y2,y,...,y2("-->)<A7!0y bl-y/> 31>0 (3)

3banwiw ganoaHan™Mi-3a, 1 boléa 3sbunéay K>0 30T Tay|mé bo’Hb (1)+(2) Kosbl
Taszalasttg | =[x0- k,x0+ K] oraJlgéa anlglangan yagona yecbltl Tay]ué
bo’laé!

Bu {eoretanTg Bboin aEwnycbl akslanirri8blar prr3pléan &yéalanlb Ko’rsaHsbl

TUTKT.
24-8. AynT n-variibH rilllerewlal lenglaTtalarT yeebl8b.

N3bbu
y<=/(x), / (X)eCla, b Q)
é1lerenslal {enalatantg vwuTly yecbliww loplsblbllan sbing vllarail2.
1. Kelta-ke! tlegralla8b wmi.

Ayyalo (1) lenglaranl
(Yap)y =1 (x) (2)

Ko’NT3bléa yoxiis olaw?. bnél Ixyorly YxOe [a, bl n*an oVb (2)

é1l/lererzlal {enplatantg Xx0&an X gacba hirearaab, nsbbu

y2>=/1/ (In +c,
{engHkNl bosn grawi2. Bn Tunosaballl yana iiegra/lab vsbbu

X X

y(’2 =1L / (X)lAXiAx + cx + c2

x0 x0

la3ylr 1 lopawi2. Yngonéaal Jarayonnl éayot gligiob

X X X -1 2

y(x)=r T..I {(x")ixix..Ax+c, \C~ ~.+C XtC 3)
0 0 0 o' A(n-1)1 2(n-2)!
nTarla

97



(1) ériterensbl {englatanTta vwmntly yecblw T {opEblga TuToli3a bo’laul2

Onyléanl
X X X 1 X
Xx)=] /(X)) c/xclX...oxt = --—------ 1/ (X)(x - X'
X0 x0 x0 rmrarXa

nTana

&ruwmlaéan &yéalanlb (3) Tmnosaballl

1ox X -1
y(x)= — — [/ 00(x-x iil+ com b
(n-1)!x (n-1)!

n-2 B (4)

Ko’'nblsbléa yoxEbI TUTKT.
2. Ko8bl u8nH. Ayyalo kiyony ¥YXe (a,b) nuwl:at lanlab olaTl2 ya
Anyléanl Kosbl Taszalastl pgarayuur:
y<n =0, (5)

yx) =0,y 9 =0,.., y< =0,y "D =1 (5

3o’nara, sblbn

y =0
érlerensbl {enplatawng uTutly yecbmwn kelta-kel: Tliegrallasb nall]asléa
L.opawu!2:

y(" /1 x)=c,
y(-2)(x) = Ax + @,

X2
y(®r x)=C— + X+ G (6)
r«l r«?
x) = C—--mmomee- +C ——-- +.+GC,X+C
yé ) l(n- 1 2(n- 2) rHl n

Bu yeréagl C,C, .,C o’2parwaslarntg VyraMavYY™ bosblang’tobl 3blarilaréan

&yéalanlb {OpEb TUTKT:
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-1y RE TS T Y
X2 X3
1n- 2 Y GET Y A )

X3 X 1
C, = +tC2— +CG1—>X+cn=0,
131 22! %1! 4

(7) 318letanl pasMan yuwonga parab Kelta-kel: yecb3ak c¢., ] =1n

0’ 2parwaslarbing ~Myrallav™ {opllaér

X X 3 -1)™1
C, :Jz,c =-—, Q1= C. = -——- ;oo C :(_2 ________ _

O’2parTtaslatrtg bu Myrallavr™ (6) {engkntg o’ng{oTtoblaa ~o’y™b, v3blbn

y- PXX)=-x U XT* +... + X- =(x- x34
(n-1)! (n-2) (n-1)! (n-1)!
Ko3bl Lnk3lya3Tl lopatui2.
betTa-1. N3bbn
y(x)=}P(x, ) /™M =} (x 1)x /(L)X (8)
o) O ( )!

&nkslya (1) éerenstal {englatanty amyléanl

y(x0) =0, ¥ (x0)=0,..., y(H)x0) =0 (8")
bosblang’ tobl3blariart ~anoal:lanlVviVebl xm3mnsly yecblTéan iora! bo’laé!

Bu lettanl 13boriasbbl ourcblaa bhVola ~aif2

Bnél, (1) éMerenstal lenalarta bir]TalA
y}=0
ABTTTA nwuntly yecblTl
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y(x) — +A%X+ Xx +..+ A%
Ko’ nwi3bléa bo’1l3blml Tobalga ol3ak, u bloléa (1) él/lerenzlal lenglawanTp,

vumuily yecblTl

y(X)=y(X) +y(X) = A + AX + AX2+... +4,-1x"-" + } (x  x)Y /(X)nx 9
( (n-1)!

KO’ nbl3bléa bo’ Vbl kelb cblaé™.
M1801-1. 3bbu

y-=e-X
é1Veremslal {enalatanTtg vwmtly yecbl TT {opTa.

Yeebl8b. Paralayolgan éll/erenslal {englatanta uwutly yecblTrT (9)

&rtnlaéan &yéalanlb 1opl3bTUTKT:

X
y(X) = | (x- Xe xix+Ax + A
X

25-8. n-rariib cbwipll nlllerewlal lenglatalar

rdarl:1bH oéély érinerensbl l.englatalarwng Tuv bl T xu3msly bollanéan b,

nlallbll cbl2} éilerensbl lenglata bo’ Vb, n “my™éan™ Ko’ nbl3bléa yo2iiaél:

y+pP (X)y A +.. +1 -1(x)1 +1 (X)y = A(X) 1)
Bunga n-arinbW blr ~18H bo’ltagan J/1lerensbl lenglata éeyiiaé!
Agar (1) lenpglataéa fA(x) =0, ya’'bl
y()+P (X)y(-) +... + P,-1(x)1 +Pn(x)y =0
bo’13a, bunga n-nariibH cbwal blr MwA vllderewlal lenglata éeyiiaé! Bu
yeréa p/\x),A(x) e C[a,b], y =1,n-benlgan urlnksl2 &nkslyalarga To3 rayEbéa

(1) lenglatablng koenisyenHan Vauntg o’'ngloToT éeynaé!
Ta’'nlr-1 (1) érlerensbl {enalaTawu aynlyal:pa  aylanlrrmnycbl

y =p(x) e Cha,b] &nk3lyaga vinlng yecblT! éeyiiaé!
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betta-1. Apar A(X)=pa(x) +A42(x) ko'rtbbléa bo'Vb, y (X) ya y (X)

LLinkslyalar To3 rayEbéa nsbbu

YI(") + PL(X))YI(™  + ... + Prr1(X) YL + Pn(x) Y1 = g1(x)

Y27 + P1(X) Y21 + ... + Pn-1(x) ¥2 + Pn(x)¥2 = g2(x)
érlierensbl {englatanTa yecblTtléan lboral bo’13a, u boléa y(x) =y (x) +y (X)
LLInk3ya (1) lenglatanTtg yecblw bo’laé!

Kalyya-1. Agar y(x) , y(x) LUWnk3lyalar (2) bir ~n3H {englatanTtg
yecbltlan bo’'Wb, C,C2 -kHyony o’rgarta3 3onlar bo’l13a w©n bloléa
y =cy (x) + cy2(x) LUnk3lya (2) lenglatantg yecblw bo’laé!

Bu 1kk! laslaogpa (1) lenglawa wcbun 3mperporiidya primslpl éeyWaé!
superpo2l/lya prinsipl {aga! cbwal éilerenslal lenalallaga xo3 Xn3nalyalérr.

bnél (1) érierensbl lenglaTaga ~o’yygan

¥Y(x0) =y00), ¥'(x0) =y0l),..., YWD (x0) = YO(*1), ¥Yx0e [a, b] 3)
Kosbl Tasalastl paraytrr. Bunéa x0e[a,b] ya y»0), y01),y02),...,yOrd} benlgan
3onlar.

Teoreta-1. Parar gllayHk p (x),] =1n ya A(x), xe[a,b] WNrkslyalar

urnksk bo’Wb, x0ef[a,b] bo’13T. N boléa y03),] =0,n-1 -berMgan 3onlarnTg
IXllyony plytaianéa (1), (3) Kosbl Tasalastta [a,b] Ke3Taéa anlalangan

yagona yecbITl Tay | né.

bbo! Ayyalo (1) éiTerenslal lenglatanl msbbu
(4)

Ko’ nblsbléa yoriis olaulk. Bu yeréa

101



O=1|1xy,y'....yn))e K'+l:x e [a,b], - sa<y()<m, y=0,0- 1]

3oblaéa ar™angan Va urimksl2 bo’b y(@3),] =0,n-1 o’rpar*cbllar bo’yiobla

blp3biiz 3baiim pganoanan&aé!. VMaglpalan bat, avyléanl

Vo Pm), Y=0n- 1

TunosabaMan

Tax ﬂ/)
xe[aH Ay9

keib cblpgaé! Cbunkl p mx), y=0,n-1 LLnk3lyalar [a,b] kKe3Taéa wrinksl2.
bnél, n3sbbu

b=1ax("0,™,...,, bnl
belallasbwi olsak, n boléa ( 4') lengllk owaH anlpglangan / (X,y,Y',....y ()
Wnk3lya b >0 o’rgarwas bllan (y,y',....y(#l) o’rgar*cblar bo’yiobla ~Yp3bll3

3barHNl ganoaialllwsblaa 13boncb bosnn gflatrr. 3buntg ucbun (1), (3) Kosbl
TaszalasTta [a,b] kKe3Taéa arMangan yecbltl Tay|né Vayagona bo’laé! m

Nx|a-1. N3bbn
YV +P\X)YND+..+Pnl(x)1 +Pn(x)Y=0 Py(x)e C[a,b],] =1 (5)
Y(x0) =¥ (x0) =.. =YWL (x0) =0, ¥x0e [a,H
Kosbl Tasalasl yagona y(x) =0, ¥x0e [a,b] yecblTaa ega. m
bbo! Ko'ntb 1urlbélkl y(x) =0 LWnk3ya (5) Ko3bl TasalasTtTtn
yecblTléan isora! YecblTnTh yaponallgléan naiila-1 nlng 6 boii kelb cblpaé! =
Owuyléanl

b[Y]=Y(")+P1X)Y(D+..+Prl(x)1 +1 (X)¥ (6)
belgMasb nalyyasléa (1) ya (2) érMerensbl lenglatalarnl auyléagioba yorlsb

TUNTKT:

b[¥]=a(x), ()

bly]=o0. (8)
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Bu yeréa b[y] rlfoéaga nllerewlal operalor éeyWaé! bnél élierenslal
operal:oTTa aynT xo33alan bian {aT3baTk.

bewwa-2. O’rgarwa3s Ko’payl”cbltl operalior belpawéan “asbla™oa
cbraVsblTuTKT, ya'nl

b[cy] =cb[y], ¢ =coTX.
bbo!

blcY] = (c¥)(") + P1(x)(c¥Y)("_) +... + PnUX)(cY)" + Pn(x)(cY) =
=cy{n) + cP1(X)y{H]) + ... + Pni(x)y’' + Pn(x)y =
=c(y@ + P1(x)y{nD) +... + pni(x)y' + pn(x)y) = cb[y]
bewwa-3. N3bbu
b[Y1+¥Y2] =b[Yl] + b[Y2]
{engHk o’rT.
bbo!

b[Y1 +¥2]= (M +¥2)(") + PX(X)(YL + ¥2)(") + ...
+P-1(X) (M + ¥2)' + Pn(xX)(YL + ¥2) = Y1(”) + PX(X)Y1(") + ... + AEX(X)- +

+Pn(x) Y1 + ¥2(") + P1(x)Y2(1D) + ... + AN 1(x)¥2 + Pn(x)Y¥2 =b[Y1] + b[Y2].
b a -2. N3bbn

+
b g cy, =E cbly]
Vvi=l y 121

{fenoHK o’rT. Bnyeréa c.=coTX, ] =1 T.

Teoreta-2. Agar y = y(x) LUnk3rya [a, B ke3Taéa (8) brr ~*n3H érlerensbl
{enpglaTtantg yecblTl bo’13a, u bloléa y =cy(x), ¢ =coTX LUnk3lya bat (8)
{enplaTtanTtg yecblw bo’laél

bbo! Teoreta 3blrloa ko’ra b[y]=0. Bunéan b[y ]=b[cy(x)] =cb[y] =0
kelb cblpaé!

Teoreta-3. Agar y =y (x), Yy =y (x) Utkslyalar [a, b ke3Taéa (8) blr
~YEIN érllerensbl {enaglatablng yecblw bo’13a, v bloléa
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y =4Yy (X) +c2Y2(x), cy=conX, y=1,2
LLnk3ya baT [a, b] ke3Taéa (8) {enalatantg yecbT bo’laél
bbo! TeoreTa 3bariiga ko’rab[y]=0,b[y]=0.
b[Y]=b[cY +c2Y2]=cb[Y]]+cDb[Y2]=0
Aya-3. Agar y (x),y (x),...,y (X)LLInk3lyalar [a, bl ke3Taéa (8) bir]JT3H

élerenslal {enalatanTtg yecbltlanéan iora! bo’13a, u boléa nsbbu

n —
Y=E c]y](x), c =coTl, y=1n
=1

Wnk3ya baTt (8) {englatantg yecbT bo’laé!

26-8. "ow Ky ne&rrrank

Ta’'rn-1. Apgar anyléaal sbann ganoaianirmycbl

n
3ajgazg..5a, € Kg E ay2 D0

3onlar {opLLb, n3bbu

ar(x) +a2€(x) +... +amm(x) =0, ¥xe[a,b] Q)
Tunosaba! baJanlza @xX),2(x),..., @i(x) LUnk3lyalargpa [a,b]c K oraHgga
cbl21y boa’langan ”MnNk8Nyala™ éeyiiaé!

Agar (1) leng/k a,a ,. .,a -o’2parTtaslattg lsgal nolga {eng alyTaiiéa
baJanlsa ™ (x),~2(x),..., @(xX)LUnk3lyalarga cbl 1 bopg’lanTtagan ”“Mnk8“yalan
éeyinaé!

Teoreta-1. Agar @{(X),p2(x),...,on(x) Lnk3lyalar (a, b) wleryaléa cb121al1
boa’langan bo’13a, U boléa wulartng tobléan bilazl ~olganlar™Ng cbYYVNN

KoTbTal:3lyasl owall Voéalanaél.

bbo! Ay*ayVik nsbbu
axp(x) +a2q2(x) +... + ari(x) =0, Yxe [a, b]
{engHK ang 0 bo’lpganéa bajarllzin. ™ boléa
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o a, /4 a7 [/ ud a , .
0N (X) —=== "(X) === B2(X) - ...~ “ ~ A¥{x)
an an

TMno8abal:nga efa bo’larl2. Bu esa (n(x) LLink8lya
@(x),*2(X),.... MH(x) Wnnk8lyalatrtn cbl~H kotbral:8lyalanéan iiora!
ekangw Ko’r3a’aé!

M1801-1. N3bbun ekx ekx,..., eKk Lnk8lyalar k bk, Iy 8baii baJanlganéa
IXLlyony Yxe[a,b] ¢ K ke3Taéa cbl™H bopg’lantagan “mnk8™yala™ bo’ bl
KO’ r3aing.

Yeebl8b. Parar "ayl’x bwu Wnk8lyalar cbiPYM™ bog’langan bo’k T, ya'T

a@*xj ate' s, ¢ &,-pKX—B
lenallk a -o’rparTaswng buonas”™ Tazalan a0 bo’lganéa o’'niH bo’kT. U
boléa{enakw ekx gabo’lb
a1 +Ba2{k—4Xx+... + arpK-KXx —0
Tuno3saballl {opaTk. Bu {engHkT élLllerensMab
a (K - K)eKx+a (K - K)e@'K)x+...+a (K - KY H'KX—0
Tunosaballl bo3l anatk. Bu {engU KT e(-«)xaabo’lb
a(kKk-kK)+a (k- Kle@kx+...+a (K - K)er) x—0
Tuno8abal'ga ega boYaTtk. Bunl yana é1/erewwbllab
a3(k3- K,)(K - -)-+...+a,-- --,)(- - Re<k-- —0
{engHkka ega bo’laTi2. Yuwonéa bayon Ypan Narayonn® éaVot MéEYSb
nalyagléa
a,K-K)K,- u.uK,- K-Y K X —0

{engHkka epa bo’laT12. Bunéan o’r naallla

e(KikA)X —0
ekamnl™"o™® kelb  cbl™Maé”™  Bunta bo, Y& TUTKT eTa3. 3blnéay b
ek, ekx,...,.eKx] -&nk8lyalar 8i8leta8l K Kk, *p”™ bo’lganéa cbl2™H
boa’lanTagan “mnk8yalar 88" eta@ N1 {asblkii M1aE"
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Ta'nl-2. sbbu P (x) e C(NY[a,b], ] —1,n LWnk3lyalaréan LUrMagan

. dn
r r I
XK (x) — XK {px L, ..cpm = P by @n

Cp r] qz(n_]) -
ée/erwTablga YrowMy ve”erttanll yok yrowklyan éeyinag!

TeoreTa-2. N3bbn
Uyl —y<)+p,(X)Y ™)+ ...+ p,(X)y —0 (2)
brr JT3H érnerensbl {englatawng y (x),y2(x),y3(x),...,yn(x) yecbltlan cbwgH
boa’ bo’lBblucbin, nlaréan {uriigan Yronsbly ée”erttanin nolga leng, ya’bl
K{¥X(x), Y2(x),...,M(x)} —0, ¥x e K b] 3)
bo’I/Bbl rarur Vayelarl

bbo! (2,arurgl). Parar gWlayHk (3) Twunosaba! balanl3t. W bloléa
K(x0) —0 bo’laélpan buw x0e[a,b] nwlaw oMb c,c2,....cm o’rpartaslarga

bhkbal:an n3ibbu

QaV1(X0) + C2Y2(X0) + ... + C Y1 (X0) —0
CY1(X0) + C2Y2(X0) + ... + CYI (X0) —0,

(4)
C YI(H1)(x0) + @Y2(n-1)(x0) +... + yi{1)(x0) —0
l:enplaTalar 313l:eTasTl LLins olarl2. Bu 3NetanTg asosly

éeertranM >K(x0) —0 bo’lpaw ucbivn bir ~el™ (4) 318leta ¢ ,y—1,n -larga

bBbal:an nolTta3 yecbltaa ega. 3bmbing ncbin

n

Y (X) —X cryX)
14
LLnkslya (2) bir ~n3H élerenslal {enalatawng yecbltéan #ora! bo’ Vb, x —x0
nwl:aéa

Y(x0) —0, ¥ (x0) —0,...,¥( 1)(x0) —0 5)
bosblang’ bl 3blararT MaroallarlYaé™ Cbunkl
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y (x0) —c1v1(X0) + @Y2(X0) + ... + cnyn (X0) —0,

Y '(x0) —CLY1(X0) + CY2(X0) + ... + cnyn (X0) —0

y (1) (x0) —CYIAL)(Xo) + CY2(r+1)(X0) +... + G ,(s+1)(X0) —0
1kkTcbl {oTonéan _y(X)=0 wWwinkslya bat (2) {en8lataw ya (5) bosblang’tob

3baiibl panoaHanmnaé! YaponaHk {eoretaswa Ko’ra

y(x)=y(x)=0
bo’1a€l. Bunéan
n
;(J:Cy,(X)—O

bo’Ibl kelb cblpgaél. Bu yeréagl c,y—21n 3onlarntg Katléa bilasl noléan
w1 bo’lgaw ncbun y (x),y2(x),...,yn(x) LUnkslyalar cbwgl bog’Vpbo’laé!
Yelarllli8l. Ny&yHkK VY (X),y2(x),...,yn(x) LWnk3lyalar (2) bir ]1t3H

érlerensbl {englatantg yecbrtlan bo’l3T. W boléa wulatTtg cbwaH

koTbTal:3lyasléan blriigan

n

y(x) =X Qy](x), c. —coT(
1%

Lnk3slya  bart untg yecb” bo’laél TeoreTa sblariiga Ko’ra

Y (X),y2(x),...,yn(x)blnkslyalar cblI*1 bog” bo’lganl ncbin msblbn

CM(x) + @Y2(x) +... + GY,,(x) —0 (6)
{engHk c.,~—Ln 3onlarntg KaT™éa bW~ noléan &uH bo’lganéa batar™Maé,

ya’'T 3blnéay 3y0e N noter tay|mné bo’bc ¢ 0 bo’laé! Bu (6) {engHkT (n-1)

Tala énlrerensiilab c.”™—L,n o’rgartaslarga upbal:an “wy™éag™ brr ]13H

{englatalar 3"3"eTaz™\ga ega boYanr:
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ClY (x) + QY2(X) + ==+ adM(X) = 0>

CIYL(X) + QY2(X) + ==+ aQP(X) = 0> )
) 7

QYL ) (x) + QY2(+1)(x) + ==+ QNN (x) = O™
Oxirgtl (7) bIlr ~n3H 818lewa noluwia8 cxc2ee=cn yecblwaa ega. Cbunkl cy ¢O .

3bublng ncbun (7) 3b™etanTtg a8o8ly éeertranii nolga len§ bo’laél ya’'n

Y MN\x ) yIm (9 - ' y«(un 1)(x)
TeoreTta 18b0! bo’1d1l =
Teoreta-3. (2) bl )1T8H (Kerewbl {en8latawn§ y]l(x),y2(x),---,yHx)

yecbltlan oYY bopg’lantagan bo’Hsbl mcbun wularéan LWrMpan Yrowldy

ée/erwranH
LLI(x) = LLKy (n),y2(n), *meyn(x) }bQ Y xe [a,H

nolras bo’Bblrarvr Va yelarll

bbo! (2arurlwl). Parar gfaylik (2) bir ]T8H él/erewlal {enalaTtanTp
y(n:),y2(n:),---,yn:) yecbltlan [a,b] oralfgéa cbwaH bo§’lawna8an bo’lMb, biror
x0e (a,b)nuwl:aéa

L1, x0) = LLKy, (x),y2(x), mmyri0 ) } L, =0,

bo’18T. Bunéan &yéalablb c,c2, ===cno’28arta8lar8a niSbalan anyléanl

Qavi(X0) + C2Y2(X0) + «=+ CMM(X0) = 0
av1(X0) + C2Y2(X0) + ==+ Criyn(X0) = 0 lon

(8)

c,Y,[-1'(X0) + ¢ Y2<-1>(x0) + ==+ GM("-1](x0) = 0
lienpglatalar 8i8:eTas8iu 1lurlb olawl?. Bu 8i8teTtawing aSo8ly ée”ertrani
A= LLx0) =0 bo’lgaw ncbun n nolra§ ¢ =c(0),c2 = c(0),*==cn=c(0) yecblwga ega.

Nebbu ¢(0),CD), ==c(0) Sonlarbing kawMa blla3! noan &ul. Kainlaéa msbbu
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Y(X) = AQYUX) + QAQY2(X) + =+ GQ¥(X) (9)
LLink3ya (2) bir ]13V é1erensial {englaTtaw ya

Y(X0) =0,y (X0) = 9==YInI(X0) =0 (10)
bosblang’ tob 3barWarw Manca™anlraé™ 20-paragralllagl nafya-1 ga ko’ra, (2) bir
~Muln 81l/erewlal {englataga ~o’y™Mpgan (10) bosblang’tob Tasala A a! y(x) =0
nol yecblwaa epa ekanllaléan (9) lena/ik nsbbwu

CHOIYL(X) + C2(0)Y2 (X) + ==+ CR(O)YN(X) =0 XE & b)

Ko'rvwblw olaé! Bmnéa c.(0), ~=1n 3onlar orasléa katléa bilasl noléan &uiH.
3blnntg wmceblt (2) élferewlal l:englatawng y](x),y2(x),---,yI(x) yecbltlan
cbwaH bopg’langan. Bu  e3a  YI(X),y2(Xx),---,yn(x) yecbltlattg cbwgH
boaHantagangxpa 216.
Yelarlllal. JNyl:ayHk LLKx) ¢p0, x e (a,b) bo’ Wb,
y1(x),y2(x), mmyr{x)yecbltlar cbl" bopg’LLL bo’18T. Il boa
alyl(x)+a2y2(x) +eee+ <y, (X) =0, X e (a,b)

aynya! o’rt. Bu yeréa, Tazalan and0. Bunéan

WMX)=-2Y (X)- 2 Y 2(X)— - Y-1(X)
a,ﬂ a,,,-|

kelb cblpaé! Bu {enalikbl ériierensMab

YY\X):-’\Y"(X)-"y"\x)"'% I/f‘(4y:Q|/l-1
n

Mn Mn

{oparciir. O’r nayballla bun {engHklaréan LKx)=0 kelb cblgaé! Bun e3a

mrarvwrpa 216. Teoreta 6bo! bo’16L m

27-8. n-arHbLl cbwall bir MwA llderewlal lenglawantg Mvn(latenl:al
yecblwlar 3 ew a”
Ta’rn-1. 3bbn

Ly]=YW+n (XY "D+ =t Pn(X)Y =0 (")
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énTerewbl len8latant§ IxXulyony n la vy (X),y2(x),..y (X) cbl2igH
bo’g’lantagan yecbltlan8a, unt§ Wnnéarenlal yecblltlan 8i8letasl (P.Y.8)
éeyiaél.

TeoreTa-1. LL1nk812 koelllblyenll p (x) e C[a, b\, y =11 (1) ko’rnwMag!
blr JT8H ériterensbl len§latanTt§ Wnnéatenlal yeeblwlarl sisletast (P.8.Y)
TayLé.

bbo! NylayVikaye K, y,I =1,n 8onlaréan 112 /gan

all al an
a
A0 = a2l az2 21 © O
ari amp

éelerttanl nolga lena bo’1Ta8T. N blobla ériierewbl len8latanTt§ m8bbun

W0 =aly,yy(X0) =azy Y([Hy(X0) =ary, 1=1TI )
bo8bllang bl  8blarllart  panoallantirmycbll y (x),y2(X),...,yn(x) yecblltlan
Tay Jué. Bu yecbltlaréan 1m2liSanYrowkly éelertranlTl parayVIk

L(x) = Wiy, y2,..., ¥n}.
Ené LKx0) T bl8oblayrl2:

y(XO) yZ(XO) ......... eee V(XO) an al2®®aln

Y bl Y2(X0)......... Ynbl _a2vaze "zn

w (xo) = @ O.

y H"l\(XO) y H~1)2(xo> ’yg"C*O) amMlan'''aT
8blunT8 ucbn y (x),y (X),...,y (x) &nk8lyalar cbl2igH bopa’lantagan bo’laél
Betak (1) bIr ~*n3H énTerensbl len8latanTt8 IN.Y.8 ={y (x),y (x),...,y (X)}

Tay |né ekan. m
mob. KoMan lauH AO¢ O éelerttanllar cblek8i2 ko’p bo’18aw mcbivn (1)
Ko'riwbléan bir JT8H énTerensbl len8latant§ P.Y.8 blat cbkek8l2 ko’p

Bbo’laé!
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Teoreta-2. Agary (x),y (X),...,y (X) Wnk3lyalar (1) blr JT3H élderenzlal

{enpglatantg P.Y.8 T {a3bkin alka, n boléa ntng nwmntly yecbltl mnsbbu

n
y(x) = X c]y](x), ¥c] =coT! 3)
14

Ko’'nT3béa yoriaé!
bbo! (3) ko'nT3béapn y(x) LLUnkslya nsbbu
O={a<x<b M<e,., y{tA <pa}
3obaéa (1) {englatawng ntuntly yecbltl ekanHATl ko’r3a”arrr. Cbunk O
3obatng bar blr nuwl:azléa Kosbl {eoreTta3ttg 3bariian baJanlaél.

1 Onyléanl

y(x) =X, cly}(xX

4
n
y'(x) =X c]y](x\ 4)
=1
n
y -I(x)=]Tc,y @m](x),
=1

alpebralk lenpglatalar 313letasl c,C2,...,c-IxWyorly o’rparwaskrga wsbal:an
yecblTaa epga. Cbunbl, bu 3131:eTablng a3o3ly éel:erttanl: noléan MawH, ya’'rt
A=XKEY= XK{y 390.209),... ()} b 0, X e @, B).

2. € ,C2,....c-0 ,28arTa8laTtT§ kiyony alytaranéa (3) {enoHk owaK
ablglangan y(x) LUnk3ya (1) bir]TsW éllerenslal {englatantg yecbltlanéan
maora! 8bmblng ncbun (3) {engHk owa/1 atalangan y(x) LLnk3lya O 3obaéa (1) bir
]T31 ériierensbl {englatantg nTnTly yecbltl bo’laél

Ywonéaal (3) &rtula (1) érierensbl {englatanTtg barcba yecbltlanTt

o’r oblga olaél. 1nTtlaéan msbbwu

L y]=0y(xo0)=Yoy (xo)=y 0" y(n-1)(xo) = yo(n-J (5)
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Kosbl Taszala3tTtg yecbuTt bat (3) &rwmla {arkblga knaé! Bwunéa
y0,¥0,...,yO[n-) ya x =x0 kHyony berlMgan 3onlar. Yuwonéaal (4) 3l3l:etaw (5)

éan &yéalawb anyléaatoba yorlsb TUTKT:

mn

=1 ey >aX
F

mn

o= 1 gy)(>ox

T (6)

M
D

YO(I_F | Cc;¥yrco-

v £l

Bu 8i8letaning asosly ée”ertranl = >K(x0) » 0 noléan &uwH bo’laaw
ucbun, wn yagona cx=cX0),c2=cA0\....cn=crn0 yecbinga ega. Bu {opiigan
' -T © ]7=1n larbl (3) & Tnlaga ~o,yb

Y(x) =1 c/0¥](x)
=1

12lanayo'gan (5) Kosbl TaszalasTttg yecblTll “opartrr. 3buntg wvcbun (1)
{enpglatantg .Y.8 ={y (x),y2(x),...,yn(x)} yecbltlar riro3tTa barasiin {asbkl

Aiaé! bl[y]=o0 lenglata yecbltlan &rosl n-o’lcbatl cbwgl &ro bo’laé!

28-8. n-narbH blr nNlerensbl lenglataw Mvninatenlal yeeblwlar
yoriatbla atu'!a$H
TeoreTa-1. Agar IKKiia
Y W+ A (X)Y U1+ =eet PO-X(X)Y + PO(X)Y = o (N
Y W+ PXC*)y 1) + eeex PR-1(*)7 + PN(X)Y = 0 (2)
brr]T3U é1erewal {enplatalar ntutly P.Y 8 gaena bo’ka, v boléa

Px(X) = Px(XX P2(X) = P2 (XX mm;Pn(X)=Pn (XX Vx €0 . b) (3)

Tnnosabanar o’/ boYaé! Bu yeréa /r (x), p<{x) e ({u, b] -WAKbIT. nTK8lyalar.
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bbo! Parar gnayHk (1) vya (2) élnerenslal lenglatalarnTg
ry.8={yx),y2(x),...yn(x)} -Wnkslyalaréan #ora! bo’kT. ~ bobla (1)
{engHkéan (2) n ayTtb guyinaal

[P1(x) - PX(X)]y 1D + ===+ [pr1, (x) - pNX(X)]y' + [pN(x) - pn(x)]ly =0 (4)
(OKerewbl {englataw bos3/1 INAI\T. Ayyalo, ank]HKk mclwn pXX)dP A4 (x) éeyHk.
Il bobla §lumnclay 3(a,/3)c™(a,b) Tleryal {oplUb, pl(xX)ppl(x) , ¥Yxe (a,/?)
o’'nnM bo’lad 8o’ngra (4) {engHkNTh IKK! {oTOoT PIUX)- pXX) p0, ¥xe (a,/?)
fabo’lb

y"-1+a,(x)y{-2)+...+a,(x)y=0 (5)
érlerensbl lenalataga ena bo’latl2. Bu é11/lerenslal lenplaTta
ncbun {y (x),y2(x),...,yn(x)} -&k8"yala™ yecblt bo’laé! 7ek™n (5) élierenslal
{englata n-1 -armbH bo’lgawn wmcbun vy (X),y2(X),...,yn(x) LUnkslyalar
(a/?)wl:eryalcla bog’langan bo’ladl Bu parata-garsblHk, p}(x) = 4 (x),
Yxe (a,@) ekanllarl biiéiraél. X néé sbmnéay Tnlobara yurai21i3b owak
p1(x) =pIlx\ />2

{enopHk baTt BboHané! 8bmnéay allb Linéatenbl yecbltlar 318letasl (P.Y.8.)
bo8b koeArblyenii 1 ga lena bo’lpgan blr™u cbl™ ériierewbl lenpglatat
yagona aTokKyé! m

Ené (1) érirerensbl {englataw, nntg LLnéatenbl yecbltlan owaH annsb
TUTKTHAT1 bayon ghnati2. Aylayllk nsbbu y (X),y2(xX),...,yn(x) LLnk3lyalar (1)

81eremslal {enalatanTtg LUnéaTenbl yecbltlanéan isoral bo’k T, ya't

VIC) v20(<) s e M)

K (>0 = VIE) V20K )i e wi(<)

VINEDEK) Y20HNX ). N{rH) (<)
B12 blayol:nan brr]Ts mariib ckwgW érllerensbl {englata
AHKy (x) yI(* .. (X)) =0

Ko’'nT3Ma bo’la& ya’'t
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O (X) Y2(X) oo, yn(x) y(x)

Y1I0(X) YD(X) oo, yno(X) yax)
0. (6)

v M 16<) y28 60,y Y
ylHx) yZAn)(x) ... yrm(x) ¥ ny(x)

Berngan vy (x),y2(x),...,yn(x) &nkslyalart blan keiin (6) {engHblagl y(X)
o‘rwpa ”~o’yM8a bu  lenpglata aywyalpa aylanaé! Bwunéan Ko’rtaélkk”
y.(X), ] =1,n &nk8lyalar (6) lenglatanTy yecbliinlanéan wsoral bo’laél. Ené (6)

éeleruMmarlir™ n +1 -n8lvn bo’yioblayoyaTtiu

V() Y2 () e WMTIX)
YX) YV2AX) ) @
\%
YNAX(X)  y2A[AX(x y"l(ﬁ]) (X{I
Vi) M2 yn(x)
VI yAX) yn (x)
Y {-D(x) +
Y{2)(x) YZ2)(x) .. yrn2)(x)
y/\X) YY\X) o sairkx
YI(x) YAx) Yy ()
M(<) Y2(x) Yy X)
+...+ (-1 Y=o0
Y I\x<) YO)X) ... YAnDx)
Yy Ix)  Y2<) yn(n)(x)

Bu {engUkntn kil {oTonT anyléanl

YI(x) M2() MI(X)
M) v2(X) Yr(x) S K OYp O
M@EO(x)  Y2H)0<) yna_"])(lxj)1

ée{erttanl:ga bo’Vb, wblbn
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Vi) + PCX)Y 7-1) + =+ (<)Y =0

é1Merewwutal {en8lataga epa boYartk.

Bu yeréa
YI(<) M2(%<) .- Y, (X)
LY yv260 e Y OO
P> (9
Mnde9 NEd) = & ™o
Y1(s3)(><) M2/ (X) == ysEAX)
vIG<) v2() = Y09
V9 Y9 = Y )
_¢bn ™
P97 % 09
YT \.x) Y202(X) == Mft2)(x)
YANX)  Y20NX) = Y, X)

29-§. 081roaral18kly-blvylll orimlasl
Nebbun y (x),y (X),...,y(x) LUnkslyalar gnyléan
v )+ PX(X)Y(H) + «eer PI-x(X)Y + PR(X)Y =0 (N
blr ]JT8H cbwagH élferewlal {en8latawng LUnéaTtenbl yecbltlan 8i8LewasT 1
(P.Y.8) 1a8bK]l ai3T.
Bunéa anyléan
MK) Y2X) i, Ynex)

ME<) Y2°"(3< )i Y (<)
K (<) = )

M12)0<) Y2(M-)(<):.Y in-2)(x)

M)EK) Y2(Ge<)===Y (A1)(x)

Tunosaba! o’rT. Enél Yrowbly ée{erttanlTT§ boslsiT blsoblayTk:
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YI(X) Y2(X) ., yr(x)

XK'(x) = — MK(x) Y1(X) Y2 (X).oi yn(x) +
X

YI(X) Y2(X) ccoorrrenen. Yr(x)

Y1(X) Y2(X) corrrenen. yn(x)
YI'(X) y2 (X)rrnen y ri(x) y1(X) Y2 (X)o y ' (X)
FYI(X) Y2 (X) e yri(x) 1 *
Y,'"x) Y'M-n(x)e==Yn<n x)
y {-1)(x) yZEH-FB(x)--y (r—'ijf(x) yln X)) y<-i='\xY:¥Yn<-‘yx)
YIUX) Y2(X) oo - Y (x)
YI'(X)  Y2'(X) e LY (%)
+

Yi(n-2)(x) Y2(n-2)(xy < (A-2)(x)

Yia)(x) Ya(m(x) =y @A\(x)
Bu {engHkéa ox1r§l éelerwilnanl:éan {aslLian barcba éel:erwtanl:latt§ alyuia
nolga {en8. Cbunk wnlarnt§ bar bwéa Ikka 3alr elewen!larl bir xii 8bmwn§

ncbun ox1irg!l {engHK ~my"™éag™ Ko’ Nw3bT olaér

YI(X) Y2(X) oo .Y (x)
YI"(X) Y2 (X) o Y (%)
MK () = 3)
Y2\ x) Y2{n-2)(xy & (A2)(x)
y™(x) Y{m(Xx) = ¥y W)(x)
Bn yeréa olét81 paragralllag nsbbu

YI(X) Y2(X) oo .Y (X)

YI'(X) Y2U(X) o, .Y ()
M(X)
Yir-2\x) Y2{n-2)(xy < (42)(x)

P1(x)

YHM(x) y2Am)(x) = ¥ A(x)
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&rwmnlat Tobalpa olsak (3) {engHk anyléaal
2K(x)
K(X)
Ko'nwsbw olaé! Bu e3a o’rgar“cbHan a“ralad“man éllerenslal {en§laTaélr.

Ox1r81 (4) {engHkT Nirearalab

P1(x) (4)

H(x) =>K(x )exp  PI()}-{ ()

Oslragral:13xkly-buylll &rtmnlastl bosn gnaTk.
Agar brror x0e (a,b) nuwl:aéa XX(x0) =0 bo’ka, n boléa (5) &rwmlaéan
K(x) =0, ¥Yxe (a,b
bo’Hsbl keHb cb™aé™ Apar blror x0e (a,b) nnal:aéa XK(x0) » 0 bo’ka, n boléa (5)

&rimnlaéan
XK(x) @0, ¥Yxe (a,b
ekanla! kel/b cblpaé!

30- §. 081raarali8kly- bwylliForwmnlas8tryg lalblyl (n=2 bol).
Ay&yVIK n3bbu
y" +PlI(x)y' + P2(x)Y=0 1)
1kkTchl farHbH bir ~nisH cbwgH é1Merensial {englatanTg bliia nolwas 0 gy (X) -
xm3n3ly yecblwl berpgan bo’kT. N boléa (1) {englatanTtg y (X) éan nwll, lekT
unga cblH bopg, lanwaan KKTcbl y (X) yecbuwwiw {opEb wnTKTHAlW bayon
AMaww Parar ghayHk (1) élierenslal {englawantg y (x) éan &uwH kHyony

yecblwl y(X) bo’kT. ~ boléa y(X) ya y (X) yecblwlaréan LUrpan Yronsky

géeMNerTTani
Y1(x) Y (x)
XK(x) =
Y1"(x)  Y'(x)
ncbun gnyléanl
H(X) =>XK(x0)exp P (X}, c=>K(x0) (2)
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O3 ragraiisy-bHMNLL &rtnla8l o’ rm. Enél (2) {engkw wbbwu

YI(X)Y'(X) - y "(X)y(x) = cexp{-\PL(x— } (3)

ko'nt3béayorlb nt Ikl {atoTT 1 pgako’payllUb
b1

Ty 1 LAk
% YAX) Y1)

(4)
é1/eremslal {englawar bosit giaTii. Oxug (4) éleremslal {enalawar Tlegrallab

y(X) =aYi(x) + A(X)\— e WK™ —x )
AV (X)

&rwmlaw {opawrr. Bu {engHk owa/l awplangan y(x) LUnkslya (1) ériAerensbl

{englawaTtng ntntly yecbl 7T 1&éalayél.

N3bbun
Y2(x) = yl(x)\y—1 (’)‘()e " RA* (6)
LWnkslya (1) érWerensbl {enplawawng y (x) éan Wwll wnga cbwaH
bop’lantagan yecbl TT 1lMoéalayel.
Agpar (1) érvierensbl {enaglawaéa pXx)=0 ,ya'T
Y'+P2(X)Y=0 (7)

bo’ka, nboléauntng utnutly yecblnt

Y(x) = AY(x) + Y(x) i\YL (’)‘( )4( (8)

Ko’'nT3béa bo’laEl Omnyléanl

Y2(x) = )/](x)\y~1 (’)\()ﬁ(

LWnk3lya (7) {enpglawanTtg y (X) éan lawll lekt wunga cb”™H bog lantagan

yecblwlnl rToéakyé! Maplpalan bart:
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Y Y \-r——x

MK{YLXXY2(x)} = ! 1\1’):2()() -1,
Y oy s
Y1(X) NA(X)

AynT aéablyolaréa (8) &rumlana Abel &riumlasl éeb bat ynrMaé!

31-8. ibel Fortmnla8ttg utntla8bTraldl.

TeoreTa-1. Ay{ayllk y (x)y (x),..., v (<) LlUnk3lyalar m >2 -{ariibH blr

13
1)

L.Y1=YM+P1X)Y(@[)+ «ee+ svio )7 + PO(X)Y =0
cbwaW élirerewnlal {englatantg cb”™W bop’ lantagan yecbltlarl bo’Ub

KX)=>XML y2 . MH1(X)}p0 xel=[aH
Bbo’KT. W boléa (1) éllererslal {enalawants ntutly yecblT!

Y(x) = E CY)(X) +cr|){Kr pj‘lT)e 'P@_T c, =¢ °T(, X,xel (2
x XK (T

Ko'nT3béa bo’laé! Bunéa p (x)e C[a, B, Kxx, =Yy (X .

YIUT) Y2AT) i e YrH(T)

v1i(TM) v2 (T)eiiiis e Y1)
KH(x<,T) = n>3.

Y (T) Y2 ABT)... .Y A (T )
YI() Y2(X)eieeeriinr nee Y-(x)

bbo! Ywonéaa!l 1kkrcbl &rtmnlantg o’'rt ekanHAT! Ko’r3aisb ncbun
XK (x7)  AQ— o
Ynix)=\ x2(meo0 — (x,x0el=(ab)
Lnk3lyat (1) érlerensbl {englawanta yecblTl exkanMgbl ko’r3a™bb yelarll.
KA XxT)-éelertran{T oxup 8alr eletenlan bo’ytobayoyEb nalr)a8léa
b[Kni(x,T)]=0, YTe1l 4)
{enplaTaga epa boYatn. H¥VValan baT wbbn
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Y2AT) YHT) ccvvviier e YrH(T)

Kn-,(< 1) = (-1 M2(T) YI(T )overiiiier e, YTH(T)

Y2 () YA . y{-\T )

YIT) YAT) ceevieee e YrH(T)

+(_\)mrl YII(T) YE(T )eiieees e YH(T)

vimmT) yvImT).. /N (T )

YIT) Y2AT) v . YXT)

YI() Y2 (T )i en Y1)

* YrH(X)

Yi(n-3)(T) ¥Y2(n-3)(T)... ./:-1)(T)

yoynwanTtg 1kkl {awonga b operal:orw ~o,11a8ak (4) énTerensbl {enalawa kelb

cblgaél. Bu esa Kud(x,T) LWnkslya (1) é1Verenslal {enplatantg yecblTl

ekanHAT1 bllélraél. Yuwonéaal (3) {enallk bllan anlglangan yn(X) LUnk3yawnpg

bosiasm b3oblazb My Yrbl/X LU énTtayé!

"x)=1K4xT p("
e

x (1) (x 7\ - \\0E
YA\ (X) =\ ;knzl ,)ex

X

x KAT) K(X)

L KM K(x)

(3) ya (5) TmnosabaHaréan &yéalatb b[yn(x)] nta glytaltl {opaTk:

UY,X)]=Y{"(x)+P1(1 11~ +..+Pn1(11 (1 +Pn(xyn(x)=
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)ib[};Q’(X’T)] ~_>%)P(1)HA\T— P () B X + P ) B ',(\)P(—W= g, /)\/x e l'= (a, ‘bgl
o KM K(X) K(X)
(3) ya (5) 1len§1Maréan wbbwu

Y,(x0)= (Xb) =...=yl-Uxb) =0, y,(" /1 x0) =KX T
bo8blangUcbl 8bkii keHb cbl™aé™ Bunéan &yéalatb XKy (X),y (X),....y (H

noéantpg plyrtal:tl {opaTii:

MIYL(X X Y2( yn(x)}jex =
Y1(X0)  Y2(X0) .ocovrvie.. yn_1(x0) 0
YI'(X0) Y2 (X0) woovoorrenn Y1’ (x0) 0

=1
/1n-2)(x,) Y2n-2)(x,)...Y -/n-2)(x0) 0
Y ~ bl yIr~bl .. yniyrl)(x) [DPK(x0)r

Bunéan ko’rtaéio Yy (x),y(X),..y(x) WimBlyalar (1) érlerewbl
{en8laTtanT§ &néartenl:al yecbltlan 861:e1a81l 1a8bkll alMlaé! 8bunT§ ncbun (2)
&rtnla (1) érlerewbl {en§latant§ UTUTly yecbl TT beraé!

Teoreta-2. Parar giayllk y (x),y (X),...,.y (x) LUnk8lyalar (1) élferewilal
{en8latanT8 LUnéatenbl yecblinlan 8M8"eta8™éan soral bo’kT. W boléa

anyleanl

rK(x)= ]X:lally] (x\ K=1n aK)=cowl (6)

LLink8tyatlar (1) élllerenstal {en8latawn§ &néartenl:al yecbunlan 818L:eTas8léan

maora! bo, Y& rcbivin

A=(el("™) PO, ky=1n (7)
bo’LUbl rarvr Va yelari/

bbo! b operal:oTt8 cbwpalli”™éan ya (6) len8ukéan

b[2k(x)] =4 3 X y{x)] =" k [, ¥](x)] =0
H H
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keHb cblgaé! Bu esa ~(x),22(x),...,2n(x) Mnnk&lyalar (1) éiTerensbl {en§latanT§
yecblTlanéan nora! ekanH8Ww ko’r3a™aé! 8butng mcbun, bu ™ (x), r2(x),..., 2n(x)
LLnk8lyalaréan LUriipan Yrowbly ée”erttani
XK{2Xx),22(x),...,2n(x)} » 0, ¥xe |
nolan nwH bo’Hsbl ucbun (7) 8bannTt§ balanllsbl rarur ya yearH ekanUgbl
Ko’rsaaTk. 8bu Tapgsaééa (x),22(x),..., 2n(X) Mnnk&lyalaréan birgan Yrowky
éeertranvw (6) len8kéan &yéalatb bl3oblayTk:
21(x) 22(x) 2n(x)
W X\22(A.A 2(x)} = 2 (x) 22(x) 2n(x)

2\ (x) 22\x) .. 2r(+\x)

mn mn mn
X awy (X) X a2, ,(X) X any (x)
Fl 11 =i
mn mn mn
X %y ", (X) X a2,y "(X) X a,¥(X)
]:]_ = ]:1
mn mn mn
Xfl anyt " o A:1 NV I 629 T i} )
~
q,\) ar ! yl(x) )/1 (X) Q | \>e
5w an M9 y2(x) Y2H)Y)
3,
& & AT \p(x) A1) L v,z

= PKAC, YL(X),--., VO = [ =K (9
Bu {engHbla XK(X) 0, x el ekanHaun e’borpga 0l3ak
K {2 (%).22(x),...21(X)} » 0 bo’Hsbl wucbun A= &\@ay) p0 bo’Vsbl rarur Va

year/l m
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32-8. n-arHbL, blir o‘rparwa8 koelllblyenll ebwiaH JSileren8lal
len§lawua.

Agar blr ~n3H érlerensbl {englatantg “mnéatenbl yecblTlan 818leLuas!
(P.Y.8.)Ta’1nT bo’ka, nboléauntg kiiyony yecbl TT {oOpEb TUTKT.

0létal paragraiiaréa ndariibH blr J73H cbl2igH érlerensbl lenglatantpg,
P.Y.8 bing taywéHp! bagléanl {eoretaw Eboiagan eélk bekT P.Y.8 il {opEb
Ta8ala8l bllan 3bua’ /anwaganTxr.

Markur paragrallla, agar n-“arHbH bir ~n3H cbwaH éWlerensbl lenalata
o’rpartas koelllblyenll bo’ka, v boléa vning P.Y.8 T {opEb TUTKTHATI1

Ko’rsa”atw W3bbu

Ayl=y@+ay@)+.. +«Aly' +aw =0 1)
érlerensbl {englataw garayTk. Bu yeréa =coT!, ] =1,n b&¥WVYy o’rgartas
Sonlar. O’rpartas koelirblyenll (1) ko’rtBMap! élMerewlal {englaTtawng
TubITHALl 8bunéakl, wnlng P.Y.8 nml {opEb Ta8ala8l n-éaralaH algebralk

{englatablng Mblanw o’rgabl3b Ta8ala8lga keH TKE!
Ayyalo (1) él/ereual {englatantg brror xusmsly yecbl TT

y(x) =eJk J1=coTl (2
Ko’'rTsbéa blayTii. Bu LLnkslyabl kelta-kel: n-Taia érllerensMab
Y'=NeJky"=/1,..,eJKky[M=AVX
bosMarbl {opatw 8o’nara b[y(x)] rl bl3oblayTk:
bly] =b[eJX]=(/In+a /Il + ... + an,)eJk=M(J1)eJk 3)
Bunéa, nsbbun
M@UT) =/In+a /il +... + anx1+ an 4)
n-éa”aH ko’pbaéna (1) érlerewbl {enalatanTtg xarakeramk ko’pballl éeyag!
Agar brror J1=J1 30bl (4) xarakens\ic Ko’pbaénTta VEIrl, ya’bl
m (A) =0
bo’ka, nboléa b[e/B =0 bo’lb, y(X) =eAx bink8lya (1) éLLerensbl {enalaTabl-
ng xwmnsely yecbltléan inora! bo’laé! Brrga algebra kmraéan 1a’1mtkl,
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M(JT) =0 (5)
xaraklensik len8lawiat n lallw way|wvé
1 Ayyalo (5) xaraklenslik lenglata n labar xi oédpy LUblarga ega bo’lgan

bolw ko’'nb cbl™at”™2. ATallk ncbmn n8bbun
NAL,--A (6)

8onlar (5) xarakleri8ik lenglawant8 bar xI'T M (Jly) =0, y=1n o0é&y WKlrlar],
ya'tT M((A.)"0,y=1n bo'kT. Il boMa (6) ko'ruwMag! MMar8a (1)
ériTennsbl len§lawant§

yV,(X)=eJT, y2(x) =e/l ..., V,,(x) =e” @)
KO, MWwBMa8" xm8n8™y yecbiinlan T08 kelaé! Bu yecbltlar (1) élverenslal
len8lawant8 KY.8 T 1la8hikii M9\ Ko'r8alaTi2. 8bm T/aBaééa (8)
yecblwlaréan 12l48an Yrowky éelerwtanlTl tn2awi2 ya nntg 8on alywallw
lopawil?:

Ne {¥1(x),y2(x),... M(x)}=

Y1(x) Y2(x) . Mr(X)
Y1(x) Y2(x) . X)) —

Yr(x) YE(X) m y@n(x)
X X gk
= 0 0 o ¥ -

1 rdenx

1 1 1
N P i 2 Jin =
(/P )X &/ 1H/2+.. #O rl(n-n)*o
bll
rre nrel nrd
VA A. . JIn

Alpebra kntaéa oxmpg éelerwtanlga Yanuierwoni veerwtanl éeyinag!

A noWan w1 bo’ 18blmucbun J1. 1aTtTth bar X1 bo’118blrarvr Va yelarll 8bmunéay
Alb, apar J1. lar bar X bo’18a, nbolWa (1) ériterewbl lenglatanT§
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Y (x)=ell, ¥Y2(x) =eJl, ¥ (X) =eJlX
yecblwlarl cbwaH bop‘lantagan bo‘laér 8buwng mcbun wvlar (1) élieren8lal
lenglatantg P.Y.8 T 1a8bklA allaér Betak, (1) élieren8lal lenpglatanTpg

NTNTly yecbr

n
n
Y(x) =X X) =X Jx 8
(x) =X, G (x) =X Ce (8)
Ko‘nT8béa Voéalanaél. Bu yeréa c.=coT!, ] =1,n- klyony o‘r§arta8 Sonlar.

Parar aglayHk, (5) xarakeTW kK lenglatantg J1=J17 néMan orasléa

KoTplek8 VEIlrlar bat bo‘18r. Ma8alan, J1=J1=a+ , PpO, I=7-1,
J1 =a-1P bullblarga n8bbn

Y (x) = e(@p)x = w + T2,

Y2(x) = €efadp< = w - ni,
Ko‘nT8bléa koTplek8 yecblwlar To8 kelaér Puyléanl

U(x)=yM +yM , (X)=¥Y(xbY (x)
2 21

lenoHKlar o’nn/ bo’laat ucbun, n8bbu
Ww(x) = eax008Px, Wu2(x)=eax8TPX, 9
w(x) ya w(x) vnk8lyalar bat (1) élieren8lal lenalatantg yecbltlanéan tboral
bo‘laér
brél { Y (x),¥2(x),....y (X) }=P.Y¥.8 éa (5) xarakleri8ilk lenglatawung
KoTplek8 WEélrlarlga 108 keluycbl bar bir y (x) , ¥y (X) - koTplek8 po‘8bTta

yecbltlan JunlMartl w(x) , w(x) -baglaly vyecbltlan JuiiHal bllan

alta8bllrarl2. 8bu bllan bir paloréa y (x) =e/l ko‘nnl8bléanl baalaly

yecbltlartl v (x) =y (x) éeb olatrr. Kalyaéa (1) érlerensbl lenpalata Li(x),

w(x) ... m(x) - baglaly yecbltlarga ega bo‘lal Bu yecblTlatth Ixilyony
V(X ,x2) ¢ K Tleryaléa cNsgW erk1 ekanKarl kKo‘rgalaLlr.

Parar griayHk, buw B 12,...,H1 8onlar ncbmn n8bbm
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buy(x) + Br2(x) +... + Bun(x) =0, V(xLx2)c K
lengHK o‘nnH bo‘18T. Bu yeréa ux(x), W, (x) ... un(x)larw vy (x),y (x),....yUx)
lar binan alta8blThb,
NYIX) + N Y2(x) +... +enyn(X) =0

T|/|r|08aba1Lu. I]:'>08I/I anari2. Bunéa :b_ b , a2:-b+-b ya XWneeél

8bntnaéek, y 4(x),y (x)-kotplek8 fo‘8bTta]uinHK ncbumn 4y, 32; baglaly
y (X) ncbun e8a ur=y , ='b éeb olarl2. Agar buona b 0 bo‘183, 1 boléa
AK 0 lopllb, v (x),y (X),...,y (X) VnmkBlyalar clLrxgH bop‘LLL bo‘1aé! Bu e8a (5)
xaraklerigilk lenpglataw bar x11 VElrlarlga 108 keluycbl y (X),y (X),...,y (X)

yecblTtlartTa cbwaH bopa‘lantaganHplpa 216, 8bunlng wmcbun barcba b =0,

] =Ln bo‘Vb, w(x), w(x) .. ma(x)yecbltlar cb™ bopa‘lantagan bo‘laé!

8bunéay pgllb (5) xarakeTUk lenglatawng oéély J1 11&irlarlpa baplaly
LLnk8lyalaréan 1a8bkl loppan P. Y.8 Tay|ué ekan. Xaralew Wk lenpalatawng bar

bir baglaly J§ VElrlarlga e/K  ko‘rtlsbéagl MnnkBlyalar ya wnTth fo‘8bTa

KoTplek8 J1I=a +p, P p0 MNéblanga e8a e/h@8Px, eJ¥BTPXx ko‘nnlsbéaal
LLink8lyalar (1) é1lMerewal lenglatantg P.Y.8 rl 1a8bkl/ gliaé!

2. Karrall Niiblar boll. Ayyalo y(x) = xpe/Ilga 13balan, (1) lenglatanTp,
cbap lotowéanl Lly] rToéantg axytalln bl8oblaytl2. Bu yeréa p > o - bulun

8on.
Teoreta-1. Agar J1 8ow (5) xarakle T 11k lenglawarn™g K karraH VELrl

bo‘18a, 1 boléa
0, p <k-1

[ xpeJX] = (10)

(60X T+ JIxxn-X +... + an)ellx,p > K

Tnno8abal o‘n bo‘laé! Bu yeréa ™~ ¢ 0, vt =p - «
bbo! Teoretaw 18bolla8béan 0léT amnyléanl
OY]=vy"+ay"+«y' +ar=0 (11)
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xn8udly bol mcbmn LL xpeAi] noéat bl3oblkyTin. Buwng vicbun gnyléaal
(XpeJX)' =eJk(pxpl +J1xp),
(Xpe/R"=eJKp(p - 1)Xp-2 + 2/Ipxpl + N2xp),
(xpe/k = e/kE3/Ip(p - Dxp-2 +3n2pXpl+p(p - H(P - 2)xp3 + JIXP)
8oééa{enpllaréan &yéalauibl, msbbin
L XpeJX] = eJX(3/Ip(p - 1)xp-2 +3n2pXpl+p(p - 1)(p - 2)xp3 + JIXp) +

+aeJkp(p - DXxp2+ 2/1Ipxpl + N2xp) + a2Jk(pxpl + JIxp) + axxpeJk=

=eJXIM(M)xp+MUNpxpl +M JT p(p - 1)xp-2+

MTBP- P - 295 ]
yaT

A xpe/X] = eSIM (J1)xp + pxpl+M (N)p(p - Hxp2 +

MM pp - Yp - HP]
&rrtumnlar lopatui2.
1 AylayHk J1=J1 SolLl, v8bbi
(M=n +an +@n +a
Xarakleri8ilk kKo‘pbaénT§ k=2 Ikkl karraH Mw, ya’'t

M(a)=0,m'(@a)=0, m"@a)do
blo‘181. By bobla (12) {enalkéan

0, p~l
A XPeAX]= efPxM "' (A), P=2

eJl X M'(A)xp-2+ p(p - 1)(p- 2)xp-], p>3

wmno8ablalaa epa blo*laud?. betak A 1kl karra Wrrga (11) {en8latawns§
e AX, XeAX
xmaualy yecbltlan 108 kelaér

117

(12)



2. Ay&yWk N=/108ml M (A) =0 xarakew” {en8latawng mcb karraH
Muw, ya’'ll
Mm(a)=0, m'(a)=0,m"@a)=0m™a)*o
blo*18T. Paralayo!gan boléa (12) &rtnlaéan &yéalanlbl,
0, p~"2

b[xpeAX] =
eAX[ p(p - V(P - 2)xp3, p>3

{engHknl olatl2. BeTak, mcb karra L2 bopa (11) é1erewlal {enalatanTp,
eAX, XeAX X2eAX
Ko‘nT8Magal xmemaly yecbltlanga ega blo‘laT!12.
betTa-1. L'bbn
b[/ (X)eA]=(/(X)eJX<>+a,(/ (X)eAXN<®+... +a, (/ (X)eA' +

+a, (/(X)e/®) = eA[M (A)/(X) + MAAT '(x) + MATA/ m(x) +... +  (13)

a /T

aytya! o‘mmll Bwnyeréa / (x) e C(n)(K).
bbo! Aynlyalnl 18bloasb ncbun beyblT8nTa m8bbin
(W) =v@EV+C'ur)V + CanV' +... +
+CY I +T{0
&rTunla8léan &yéalanaTi2:
eJW (X) =esW (X),
(eJW (X)) '=NesW (X) +esW "(X) =eJk(N/(x)+ N/"(x)),

(e/W (X))"=N2/W (X)+ NeJW "(X) + NeJk '(X) +eJk "(X) =

=eA(I2+ 2N/ (X)+/ "(X)) =eA(N2 +9 "/ +A " /"),

nn)" )
(eJ¥ x)m= (I (x) +§q1. / '(x) +...+§4 . /(" (x) +
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+..+ / €1.(X)).
n!

Bu lena/klarnl To8 rayl8SMa a}larga ko‘payltbl, anyiaal
aeM (X) = are'd (X)
aneJw (x))"=ap>e1(UJ1/(x) + A /(X))

a2@/Md (x))"=an2eN 12/ + A / +A "7

@ cym= o)+ 70+ + 70 g +
1

K!

(2n4(N
fot N - ) |

Tuno8ablallarl bo8W gliatin. Oxug lenaMklarl baélabl o 8blsb nmaii]agiéa 18bbm
ble/i (X)] = @/ (X))@ + axtes (X)) +... +
+a,-len/ (x))"+anens (x)) =
=—e{(/In+ a NAxt ...+ anA + ay/ (X) +

(An+alinl+... + amln+ an)"
il

(In+aln 1+ .. +an1+ ay(n) ry
o /8o

=M u1)/(1) +™m {Inn/ '(X) +... + M(K)II1 / K<) +
. K

+.+ M (n)l(n)/ UM
&rtmnlanl olati2.n
Kalyya-1. Apgar / (X) =xpko‘nT8Ma bo‘ka, n bobla (13) aytya! anynanl

Ko‘nt8bpaa kelaér
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b = &M (J1)xp+ M (A) pxpd +... +

1! (14)
M (&Eﬂ)
+ ot |A)p(p - De(P - K+ 1)K+ + M (P)UT)]
K
Apar p =0 blo’18aun boléa
b[e/X] = eAM(J1) (15)

{engHkka epa bb*larl2.
Ka{yaéa-1 éan {eoretanTg 18bbH keHbl cblgaér Ay&yHk /180T (5) xaraletLL
{en8laTtanT§ Kk KarraH Muw, ya’'T
M) =0, M'U1)=0, . . ME)@U) =0 ME®J) »0
blo*18T. 1 boléa (14) &rtnlaéan

0, p< k-1

b[xpe/X
[xpesX] emM®m) (16)

P(P-1(-2)..(p- K+ xpK+..], p>K

Trno8abla! kellbl cblaaér

Betak (5) xarakewWk lenglawantn K karraH J1 LW12iaa (1) érideren8lal

{englaTanTpg

en(, ->en(, xzen(,..., Xlelen(

Ko‘nT8Magal xmsudly yecbltlar To8 kelar ekar.
Parar giayHk,
M) =JIn+a/ln- +... + anA +an=0
xarakew Ll lenglata A,A, ., A 7ar x/ Wblarga ega blo‘Hb) vlar To8 rayEMa
T,T ,...,T (T +T +...+T =n) karraH blo*18T.
Teoreta-2. 1) M(J1) =0 xaraetll {enalatawng TkkarraH A Lwpaa

(1) érvierewbl lenglatanta TKla

ek XeJkx x2eJ1 K X XTkle4dx a7)
xmaualy yecblTtl T08 kela€l.
2) Vi8bbin

{eJkK xe/RX x2eJ1 K X x™-lefk}, kK=1"
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kKo‘nwsMasg! barcba yecbltlar (1) énlerensbl len§latant8 P.Y.8 T {asbkn
Aiag!
bbo!. 1) Agar (16) lenSHkéa p = TK-1 éeb, SkxaraleTlll len§latanT§
T karraH nMéw ekangrw e’Hborga okak (17) Lnk8lyalar (1) érwverensbl
{en§laTanT§ yecbITl boYEblga Ebonch bo8IM aflarsr.
2) XxBoT M(A) =0 len8latatn§ TKKarraH Méw bo‘lpaw ncbmn nebbu
é", X o HTIX
X xeNt XP-leax
(18)
ORX YONK (i IR X<
K=1,2.3,...,Nn
LLinkslyalar, (1) énTerensbl len8latanT8 TK la xm3u8ly yecbltlanéan isora*
bo‘laé! Bunéan {aslan wular (1) érlerensbl len§latant§ P.Y.8 T {a3bkii
aMBbIT baT Ko‘r3absb TUTKT.

Parar giayHk, (18) ko‘rtbbéas! yecbltlar cbwaH bopa'langan bo‘181 U

boléa
K
X @AD+4Dx+...+ANXTL)e)®O=0,
=1
ya't
K
X P (x)eAx=0 (19)
=1
{engHkw paraytbl Bu yeréa A()=coTl , p (X) Ko‘pbaét katléa bria

Koell8lyenH noléan &ul. (19) {engUikT anyéaal

n
Pi(x) + X P (x)ea-A)x=0
=2

Ko‘nT8béa yorlb olatlr yamnt T Talha éllerensbllab, vBbbu

K
X <I(x)e(tHMx=0 (20)
=2
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Tuno8abalT lopaTi2. Bunéa <x(x) nolpga leng bo‘ltagan ko‘pbaé. Yuwonéaal
Jarayonnl éayouu elliteak, anyléaal

Kr(x)s(®» -Ix=0
lerygHK bo8 bo*laél Bunéay bo'VBbITU TKT eTa8. ChunM e(™JEIx 0
K (x) -e8a noblan lawH koelistyeniga ega bo‘lgan Ko‘pbaé. 3buwing vcbun
K(X)»0, xé (x1,x2) c K. Bunéan e8a yuwonéaal n la yecbltlarntg cbwgH
bop'lantaganH81 keHb cblpgaé! bBetak, (18) ko‘rti8Mapal &nk8lyalar (1)
éiTerewbl lenglatawng P.Y.8 ml1a8/bl gjiar ekan.

“M|a-2. Nylayllk M(A) =0 xaraklensik lenglata K,K K T karraH
\N\,.. T (TeN,1<T<n)(K +K +..+KT=n) bar xM Wblarga ega bo‘18T.
WM bobla (1) énTerensbl lenglatatng kKHyony yeckT

Yy (X) =P (X)B™X + P2(X)e"X +... + PT(X)BMX
Ko‘nw3Ma bo‘laé! Bunéay ko‘nT8Maal NTkslya (1) érMerensbl lenglatanta

yecblTMan fboral bo ‘1a€l

Bu yeréa
PA(X) =CL +C{x +... + C1§/—)M'1
K -1 hawaH ko‘pbaé bo'Hb wuntg C(,C{,...,C/u koenwyenHan kHyony
o‘2parTta8 8orlar. Yuwonéanl 1a8é1at anyMaaroba bat bayon gllBb TUTKT.
bewwa-2. /lgar wbbun

P (X)B™"X+p (X)BX+... + PT(X)BTK=0, ¥Yxe K (21)
lengHk kHyony Yx e K lar ucbun balJanl8a, n bola barcba P (x),P2(X),..., PT(X)
Ko‘pbaélatTta Koellll8lyenllan nolpa leng bo‘laél Bu yeréa \,N,...,& Tlar
xXaraklensilk lenglawary™g K ,K ,...,K, KarraH bar xi LUblan.

bbo! berttart Bbolla8b ]JarayoTéa TaleTallk Téumks8lya wwulllan
{oyéaknaTtii. T=1boblaleTTa-2 1 18boll ray8bar.

Nylayllk, T -1 wncbun letTta-2 o‘riml bo‘l8T. ¥ T >1 ucbun letta-2 ni
~ghollayur?. Bunlng vicbun gnyléanl
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T
P(x)+ X K(-®4 ™ x=o0
K2
{engHkw paraywi2. Bunéa p (x) -ko‘pblaéntg éarajasl N. 3blunta vcbiin bu

{engHkT (N + 1) Talna énlrerensblkb
T

P (x)e(kAX](NE) = 0 (22)
K2

{e"k1 topaTi2. Cbmnkl p (NH)(x) =0. Ywonéan (22) {engHkT

T
(x)er> =0

Ko‘nwsbléa yo218bl Tntkln. Bum yeréa  (x) ko‘pblaénTg éarajast p (X) nth
éawas! blMan bir xi4, cbink! \ - \ 0, K=2,T.!nénk8lya 8bhiilma ko‘ra

(X)=0,¥Yk=2,T . Bunéan e3a p (X)=0,Yk=2,T kelb cblgaér W blbléa
P(x) =0 bo‘laér Bun e3a (21) éaal p(x),p(x),...,.p(x) ko‘pblaélatth barcba

koel'rwyenHan noléan nora! ekanHATL1 Ko‘r8&laél 3blunéay pgllb, (1) éllerenslal

{englaTtantg ntntly yecbTT
K

Y(x) = )r(ﬂj. & (x)eKx (21)
Ko‘nw3sbléa yo2bbl TnTkln. Bu yeréa O.(x), TT-1 éawaH ko‘pblaé bo‘Hb, nntg
koemnwyenH kHyony o‘28arta§ 8onlaréan  nsora!  (21)  lenpallkéa8l
o‘2parTaslatTpg Sonl T + T2+... + TK=n len8/knl ganoaraniiaér

2. Agar M(X) =Xn+aXrtl +... + anXA+an=0 xarakleri8ilk lenglata r

karraH A=a +r/,/ 0 kKo‘nT8bléagl koTplek8 El28a ena bo‘18a, u bloléa bu
V&128a (1) ériierewbl {englatanTy,

e(@Hpx xe(@Px  xr-1B(aHp)X (22)
ko’nT3bléaa! yecbltlan 108 Kelaér Eyler &rtnla8lpa ko‘ra

e(@+rTx =eax(C08/x +18in/x)

lengHknl yo2Bbl TMTKT. (22) yecblTtlatta bbalaly ya Ttayblut pgl8rlannl
apaHb anyiéaal 2r labbalaly yecblt!anw blosii gidaniir:
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eax008 Px, xBaxcoB Px,..., xr~leaxcoBP X, (23)

eax 8IMNMP x, xeax8IMNMP X,..., Xxrkeax 8P x.

M(J1) =0 xarakle T 1lIk lenglatanta T karraH go‘8bta koTplek8 J1=a - P

Muwpa blat (23) ko‘nT18béaal cbwal bog‘lantagan yecbltlar To8 kelaél.
3blvnéay allib, xarakletllk lenglatanTtg r karraH kotplek8 VKUrlm (1)

énTerewbl lenglatantg (23) ko‘nT8béaal 2r la bhalaly yecbltlan 7108 kelaél

33-8. Eyler lenplawa$l
LNbbi
xny{n) + axmxy{+) +... + an xy' +an=0 (1)
Ko‘nT8Maal énTerensbl lenglataga Eyler lenpglata8l éeyWaé! Bu  yeréa

a.=coT!,] =1n.Bu élllrenslal lenglaranl

x =el 2)
alta8k11/18b yoréatMa rmHarllbll br ~wH o‘rparta8 koeddu8lentH é1Heren8lal
lenplataga kellhubl T TKT. WMaglpalan blat (2) alta8blllgb (1) éiferenstal
lenglatantg larllblu ya cbwpallllatl 8aplab polaé! Owyitag! bl8obla8blart

waaur
& T &
hr=ezl
g &8 & &
& & &
., ay a,y. a ay. al
"= k() = F )R
e-’-'—a-d(e_;):e" a'( /;u)’
Xy'= let a2y &{ a2y 4

kal2 al al2 al
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«l 2
Ao 'D'(a A1 af Xy aldX

[1X ol 1p o 2p12 i

XKy<K = eKe K,(a-§ +a2%$ +'""+akpg”N)= (3)

oy avad ARy
=a,— +ta0—T-+..+a —F
1,c|,1 2 n12 KOl

Bun yeréa axaz2,...,alh o‘2gartas 8onlar. TopMgan (3) norwwublaréan &yéalanlb

(1) énnerewbl lenglatanl anyléaal

ATY , Arly LA il
Zin TR T e TR 0 )

Ko‘nwsbléa yo2i8blTutkln. Bunéa K - o‘2partas 8onlar. Oxupg (4) éeren8lal
lenplatanlng xu8m8ly yecblwan y(1) = ek alta8blt8bl yoréatléa lopitaél.
Beriigan (1) éllerenslal lenglatants xv8usly yecbltlartl usbbu
Y(X) = XK (5)
alT a 8HllN8bl yoréaTtléa {opEbl TUTKT.
Onyléanl

Y'= readd,

"= k- 1D)>ae?2,

Y = w<- 1)...(K- n+ D>aa
blo8/lalarl (1) élierewbl lenalataga ~o'‘ylb
Ki<- 1)(K- 2)...(K- n+ 1)+ axi<- 1)...(K- n+2)+
(6)
+.+apmK+a,—0
alpebralk lenpglataw bls ghnawi2. Bu alpebralk lenglataga (1) élferen8lal
lenglawantg xarakew Mk lenglawa8l éeyaél ya n (4) énerewwlal lenglawanTg,
xaraklerigsiik {enalawa8l biian T08 LLBbléL.
1 Agar (6) xarakleri8llk lenglawantg VE121arl K ,K2,.., K bhalaly ya bhar xH
bo*‘18a(1) Eyler éniierewbl {englawa8trtg ntnutly yecbltl
y(X) = CxK + CXK + ... + CIxK (7)

kKo‘nt8bléa bo*laé!
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2. Npar (6) xaraklen8llk lenglata K ,K ,. .,K bbr x LUblarga ega bo‘lb
wlar r,r2,..,I karraH (r +r+...+ m=n) bo’ka, u bloVa (1) Eyler ér/erewbl
lenplata8TTha vumury yecbl T

y(x) =P (Inx)xn + xMP (Inx) +... + XrP (1nx) (8)
ko‘nT8Ma bo‘laél Buyeréa P (1),! =1nxkinyony r. 1 nawall Ko'‘pbleé.

3.Npar (6) xarakle T 11k lenplata K=a +1P ,P =0 ko‘nTt8Magp!l r karraH
KoTplek8 Mrraa efa bo‘18a, v bloMa (1) Eyler éll/eren8lal lenpalata8l vicbmn wwiblbu

xa co8(P 1nx),xa(lnx)co8(P 1nx),...,xa(lnx)rlcos(P 1nx)
xa 8ln (P 1nx), xa(lnx) 8n (P 1nx),..., xa (1nx) r-18n (P 1nx)

&nk8lyalar xm8ualy yecblT bo‘1aEl
34-8. n-"arHbu bir w1 bo‘ltagan ebwaH llerewlal lenalawa.

VBbibn
LI=Y")+p (yWD) +... +1-1(Qy" +1 Xy =/ (x) (1)
bt ~n3H bo‘ltagan érMerewbl lenplaTaT parayHk. 8bm bllan bt paloréa
anyinaal
Ayl=y()+PIX)y(D+..+ 1-1(x)y"+1 (X)y =0 @)
HT]T8N érferewbl lenplatanl blat gatyT”. Bu yeréa
PI(x)./ (x)e C[a,B].] =1n. ®3)
Teoreta-1. Jpgar Yy (X),y2(x),...,yn(x) {mnk8lyalar (2) élHeren8lal

lenglatantg P.Y.8 éanlboral bo‘Ub y(x) {unkslya (1) ériierewbl lenglatarng

brrorlaxunsusly yecblTl bo‘18a, 1 bloWa (1) éllerenslal lenplataning kHyony
yecblTl

n

Y00 =Y +x CVH) Q

ko‘nT8Ma bo‘laél Bunéa C =cona! kHyony o‘2parta8 8ornlar.
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bbo! U8blbn

2(x) =y (x) _y(x)
aymTtaT parayTii. TeoreTa 8bbrHoa Ko‘ra
Lyl =/ (x), Ayl =/ (x)
TMno8aballar o‘riml Bw langHklaréan &yéalatb b[r] noéantn palytallTr
KN ayTh:
A 2]1=bly(x) - y(x)] =blyl - bly] =/ (x) - / (x) =0

Bunéan o‘r nayballla r(x) :nnk8lya (2) éinlerewbl lenalatanta yecbliw ekanHal
keHb cblgaé! 8bunta mcbin r(x) :mnkstya (2) bir MwH érlerewbl lenglatawng

{y (X),y2(x),...yn(x)} =P.Y.8 owaK Moéalanaél:

n

2(x) =X Cly. (x), C] =con8!. (6)
A

(5) ya (6) lengHklaréan wblbn

n

y(x)=y(x) + >7<:10}y}(X)

las¥ir kellb cblaaé!

1. Xmnsumsly yecbl TT lopl8bnta Ko8bl wmni

Enél, (1) bir ~wH bo‘lragan éierenslal lenplatawng y(x) - xvsumsly
yecbITlnl topi3blbiian 8bwa vlManar’™.
Ta’'rn-1. Onyléanl
D4 [k (x,H]=0,
2) K(x,hpd = Kx(x,Hpd =... = Kur2)(x,H]= =0, ()
KT'(x,hbd=L'e(a,b)™ K (8)
8bbrllanu panocaHanHrmycbl K(x,!) Wmkslyaga (2) bir ~wH  glierensbl

lenpglatanta Ko8bl &nks8lyas! éeyinaé! Bu yeréa

KIKODT =7 (KOGD) +P (X )~ KOGD) +.
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+Prt (x) aX(K(x,()) + Pn(x)K (x,1).

YecblTntg Ttay]uéHal ya yaponaHal bapiiagl Kosbl leorewa8iga aszosan (2)
é1eremslal lenplatablng Kosbl LUnkslyasl Tay |né ya yanonaéii.

Nylayllk, K(x,1) (2) bir ]T3H éll/erenslal l:englatantg Kosbl LLnk3lyasl
bo‘13T. Agar y(x),y (X),...,.y(x) LWnk3lyalar (2) é&!erenslal l:enpglatantsg
P.Y.8bl lasbkin gisa anynaal

K (x,1) =Cx (x) + C2y2(x) +... + Cryn(x) 9)
tasylr o‘rTfH bo‘laél Bu (9) &nk3lyaw (8) bosbllang'icbl sblararga ~o‘ylb C. -
o‘28arTaslaTing glyrtaltl {oparxr:

Ch=K-1?) =K (¥, ] =1". (10)
Bu yeréa ~(1)-Yronskly ée”erttanH, ™ esa y (X eletenl:ntg algebralk

{oUéTtychbl3! 3blmnéay allb (9) ya (10) l:engHklaréan K(x,1) Ko3bl 1nnk3lyasTtTa
ablg ko‘nblsblbl {opartxr:
n
K, X =2K~(1) =« XK, (X &, (x). (11)
]-L
Teoreta-2. Agar K(x,1) Lnkslya (2) érlerensbl l:englatantg Kosbl
LLInk3lya3! bo‘13a, 1 bloléa nsblbn

y(x) = 1K(x, %/ (@ (12)

LLink3ya (1) érllerensbl lenglatanTp,

y(x0) =y (X0) =..=y" 1)(x0) (13)
bosblang’icblsblriarbl ganoaHanbl-uycbl xn3n3ly yecbl T bo‘laél

bbo! Yuonéagl (12) {engHkw kelta-kel: n Talia éierenslaliasak ya (8)

bosblang’ bl 3blararéan loyéalansak anyMag!

X X

y (X) = KX, x)/ (X) + [ KX(X, X/ K& =] KX(x, 3/ (Kax,
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n

yux) = Kx(x,!) =/ (x) + 1K« (x,1)/ (Da! =

x0

X

=1 Kx(x,!x/aa , (14)
X

L alK(x,h)
y(])(x): | N

ATK (x,!)
o I (Na +/ (x)

/(Ma, Y=1M-1
y (>

Tuno8aballarga ega bo‘latl2. Bu l1a8Ylrlaréan y(x) Wmslya (13) bo8blang: bl

8barllarnl ganoallanllwbl keHb cblgaé! Enél (12) ya (14) la8yrrlaréan &ypalath
y(x) LUWnkwya (1) pliertslal lenglatantg xumsumsly yecblTl

ekanHArT
Ko‘r8alarlz:
Hy] =Y">+ P(x)Y ™1>+... + P,-1(x)y"' + P,,(X)y =
Y 1,qu (x,!) . /u. ! nx,c/;\lnlll/l\( (x,1)_[1wu. N
=/ (X) + ke ~& — / + P(x) l—ar-1— / +...
+P_1(x)1 YA +P,(x)I KGD/(MDA =7 (x) +
OX
_bx, ATK(X,1) + A %) b N OW L+ K GOK (XY
X Axn Axn X
X
I Na =/ (x)+ 14 [KxD]/Ma! =/ (x).
X

3blvnéay allib, (1) é1lerenslal lenpglaTanTp NnTnTly yecbliw wcbn
anynapg!

y(X)=>]<Zlcy (X)+)!§’ K-'(!)]>§1’\ My, (x) / (Ha (15)

Ko8bl :ortnla8l1l o ‘rimll bo’lar ekan.
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2. nlarl;lbn bir bo‘ltagan ebwaH wlllerewlal lenglatanTpg,
yeebl 7Tl lopl8bnTa bagraw, v
Apgar (2) bir ~n3H énTerensbl lenglatanling y (x),y (x),....y (x) P.Y.8

Ta’'lnuT bo‘13a, n boléa (1) blr JT3H bo‘ltagan éliterenslal {enalatawng nTuTtly
yecblTTl bagran) (o‘2partasTt yanyablyablsb) wusn/léan &yéalatb {opEb

TUTKT. Buntg ucbun (1) bir JT3H bo‘ltagan érlerensbl {englatantg ntnutly

yecbl TT mn3sbbu

n

x) =X C)(xX)y™(x 16
y()kl)()y() (16)
Ko‘nws3sbéa 12laytl2. Bu yeréa C](x) - bo2ircba no’taluTt LLnk8lyalar. Enél,

C (x) &nk3lyalart 3bunéay {anlayrcii2kl na”aéa wnsbbwu

yn (x) = C1(x)yp)(x) + C2(x)y2)(x) +... + CA(X)WND(x), *=1n-1 (162
Tunosaba! balarllsln. Bunéan C[(x),C2(x),...,CMx) &nk3lyalart atalasb wvcbun
anyléanl (n-1) laalpebrelk lenglatalar 3 eTta3m bosii Mauf2

C1(x)y1()(x) + C2(x)y27)(X)+... + CX(X)y¥)(x)=0, ] =1n- 2. 17)
N3bbu y°)(x),y =0,n bosMalarntg ( 16' ) Woséalant (1) éi/erensial

lenglataga po‘yis, C.'(x),y =1n larga t3bal:an, yana bir lenglatar olarl2:

c;(X)y;m)(x) + Q(x)y2r)(x) + ...+ c; (x)y(m)(x) + 8)
18
+CIX)Uy; 1+ C2(x) Ay 2] + .. + Cn(x)™[yn] = 7 (x)

Bunéa y (x),y (x),....y (x) &nkslyalar (2) érvierensbl {englatantg yecbltlan

bo‘lpat ncbun by 1=0, b[y 1=0,..., by 1=0 Tnno3abanar o’rt bo‘laé!

8bunta mncbun (18) lenallk gunyléaal Ko‘nT3bpa kelaér
c; (XN -Y x)+ C2(x)y2rt1)(x) +... + C2(X)y(rD)(x) =7 (X) (29)
Nosin bo‘lpgan (17), (19) alpebralk lenpglatalar 318letasléan Cy(x),] =1,n larw

lop8b TUTKT. Bwn 3l13lietawng asosly ée”ertranH y (x),y (x),....y (X) P.Y.8
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gan wi2Mpan yrowkyan LL(x) = LW{y1(x),y2(x),...,= (x)} @ bllan bIr xit Krater
fona8lpa a8o8an anyinanl
¢;(x) = Lx) Wy (x) / (x),

C2(x) = LN x)Le(x)/ (x),

ai(x) =W x)Lm(x)/ (x)
lengHklarga  epa bo'larlr. L A(x),/ (x) ya Liyx),y=1n WWrkslyalarnTy
V2IVKB1211 116N
C (xX)=a +|WIi(x)Wyx)/ (x)&<,y=1n (20)
:ortnlaga ena bo‘larlr. Bu yeréaal Tlegral wblbw,
LLI1(xX)LU (x)/ (x) MnkstyaTng bo8blang rebl, ya't

(ILLHIOILLL. (x)/ (x))" = LWEIx WL (x)/ (x),

Yy =1 n-ixilyony o‘rgarta8 8onlar. (20) lenallk owall lopWpan C.(x),] =1n

larnl (16) :ortulaga fo‘ylb, (1) éilerensial lenglatawng ututly yecbuwin
lopatl2:

y(x) = >7<:f§c}y} (x) +1 U—"l(X)%:lx ; (x)7 (x)ax. (21)

35-8. AynT o‘rgarta8 koellblyenll cbwgH bir *wl bo‘ltagan nllerewlal
lenalaTalar.

I. Brr w1 bo‘ltagan wblbn
Lyl =y<">+ay<™) +... +a-y'+ay =Pr(x)e" 1)
ko‘nT8Magal cbwgW érerewbl lenplata beriigan bo‘18T. Bu yeréa
PT(X) =PXT+PT-IXT-1 +... + PX + P,, T>0, (2)
a.=conal,] =4n; P =conga!,] =0,T; u =consa! benlgan 8onlar.

1-bol. Aylayik n 80T wwblbn
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M) =JIn+ a Il + ...+ anx1+ an 3)
xarakletllk lenplarclawng VKl bo‘lta8T, ya’'w M (n) ¢p0bo*18r. Bu blobla (1)
é1lerenslal lenglatants xususly yecbltinl
y(x) =& (x)ex (4)
Ko‘nT8Ma MayTkK. Bunéa
AT = + Urlr + - +7x+ 10 5)
[0, N ..., ~T-bo2ircba noTta’1mT Sonlar.
8blarlpa ko‘ra M (n1) 0 bo‘lpanl wmcbin ,y =0, T 8onlarws 8blunéay
lantayr 2k nalyaéa amyinanl
A0, (x)ex]=PT(x)en ,
ya't
e~blOT(X)en 1=PT(x) (6)
Tuno8abal baJanl8t

OblTal 27-paragralllaal (14), ya’t wbbwu

b[x<Rend = &M (J)XP + M -(J1) px<Pd +... +

K 1! @)
+ M( ).(”) PE - D...(p - ktl)xpK+... + M (p)(n)]
K

&rtunlaga a8o8an (6) lengHknta cblap loTo TN ! bBoblayur?.

e-xb[OTex] = e~xb[(A™XT+... + a,)e/x] =

= e~mxaTb[x Tex] + e~mxaTX xm~emx] +... +

+e~mxa,blenx] =g H{M (n)xT+ — - 1+... +
+M( )I(J'I) T(T - 1).(T - K+DXTK +... + M T(N)} +
K!

FATHM (4)X=" +M-(1) (T -1)XT2 +... + M ™10 ) } +

+31{M (Dx + M\M)} + M () .
Yuonéaal (6) lengHkka Ko‘ra, wblbm
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M (4)><r+ [M A7) Tur+ gF My )] xT-1 +.0 +

+{H4™ U ) + AT=M (FHM) + L+ AM A ) + 20M (1)}
= PXT+ PpxT1l+...+P§g
Tunosabalga epga bo‘latl2. Bu ko‘pbaélattp lengHaléan &yéalatb, A

nota’lutlarga T3balll, anyléanl lenglatalar 3eTa3T! blosii gnaTti2:

M (M) = P
_sATM )+ M AMT = PFl )
AOM (u) + oM Zu) +... + oF;M(T-1)(4) + 47 (THU) =P

Bu 3bl:etanTth a3o3ly ée”ertraniiw bl8olayTl2:

0 0o . 0 M (L)
0 0 M (u) TM'(U)
A= =MWt »0.
0 M) .. M@2(u) M(EI)(u)
M) MXu) .. M@EL) M(@)(W)

8blunTg ncbivin bu lenpglatalar 3b”~eTa3TTh yagona yecbltl Ta”mné. bnél (8)

3x3”eTaT yecblb AT laTtl art™ayr?

P_
M (u)
S P ™ M Xu), 9)

M(u) [M(u)]2

Betak, pgaralayolgan bloléa (M (L) ¢0) (4) ko‘nwsbléaa! yecblTwng,
larklbEaal barcbla o] noTta’lutlar (9) &rtmnlalar owall atlanaén.
2-bbl. Aylayllk A=u 30T (3) xarameTtwk {englatawng r karraH LLI121
bo‘l3T, ya't
M(u) =0,
MXu) =0,
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M (r-1)(n) = 0, (10)
M (r)(n) 0.
W blobla, (7) &rtunla wblbn

b [xTenx] =enx[m (r)!(l'l)T(T - 1) (T - k #1)XTT + a1

+..+ M (T)(n)]
Ko‘rinigbnt olaé! Bu lengHknth o‘na lotonl T - r-éawaH kKo‘pblaééan Iboral.

3blunta vcbiin (1) é1erensial lenplataning xmsmdly yecbl TT
y(X) =XMO,,(X)ex = e/xX[ATX T + AT X TH-1+... + AXTr] (12)
ko‘'nT8Ma blayT12. (12) lengllk owa/l anlpglangan Yy(x) ivnk8lyant (1)

érilerewbl lenglataga ao‘ylb 4 ,] =0, T notadumnTkrw 3bunéay {ankyTrrk”
nalyaéa amymnanl

e~ xr0 1(x)ex] = PT(x) (13)
Tnno8abal o‘rrtH bo*18T. Bu lengllkuwi cblap 1oTtoTtnl (10) ya (11) Tuno8abaléan
&yéalanlb bl3obla8b TUTKT:

b T(X)eX] = arCT+am [)(1) + C .+x AM ([FH)(1) +... +
+MET)(M)} + o C T elsarm @)(n) + C A e ([)(n) +... + (14)
+M [FD) (1)} +... + mfCHbeM@ (1) + M )(n)} + M @) ().

(14) ya (13) lengHklattg o‘'ng lotonlannl lenmladblinb, 40,7 ...,

noTta’lutlar8a nEba”an “my™ag™ algebralk lenSlawmlar 81§8Leus8lnl kelwb

cblparaTxr:

cT M >(n)?,, =rT,

cr -IM 9 (a)gT_t tciim < =p.-, (15)

M r>(1)?20 + M (H[MAL +... + M« (1)?,, = Po
Bu 818leTanTa ag8o8ly éertranl
O=cTcTH-1l..c;[m {N(n)]TH* 0

bo‘1manl ncbin, nyapgona yecbltaa ena bo‘1a€l
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8blvnéay alllb, agar X=uy 3o0nl M(X) =0 xarakensHk {englatawng r

KarraH VKIIrl bo’ka, u Hobla (1) éll/eren8lal {enalaTtawng xusmsly yecblTl (12)
Ko‘nT3bléa bo*lar ekan.

Il. Agar (1) ériierenslal lenpglata visblbn

LL.y] = eax[Pwy(x) @8 (3x + (x)8irPx] (16)
Ko‘nT3Héa bo‘13a, nbloléa nnta anyléanl

y(X) = xreax(KT(x) @8pX + 8T(X)3T pX) a7)
Ko‘nwsMagl xusmsly yecblTl Tay]ué. Bu yeréa PA(x), 0 (x) To3 rayEMa
T ,T 2 éawlaH berlpgan ko‘pbkélar. a ya p benlpan bbalaly sonlar. Bunéan
lasbllan A=a +1(,(d 0 koTplek3 3onl M(X) =0 xarak”etll {englaTawng K
karraH TMMéw. Agar Jl=a+ (P 0 «kotpleks 3onl M(X)=0 xarakeTHk
{enpglaTtantg VEI21 bo‘lta8a, ya't M(a +rp) ¢ 0 bo‘lsa, u bloléa K=0 éeb
oHnaér Kt (x),8m(x) lar T=T1ax(71,T2) -éawaH ko‘pblé. (17) ko‘rini8Heéaa!

yecblTnTg Tay|unéatl ko‘r3aiisblucbivin visblbn
@8Px =1 (el + e-Px),
8iNMPx =1 (epx - e-Px)

Eyler lortnlalanéan loyéalatb, oléTtal o ‘rganllpan Hoblpa keArri/aél

36-8. 1kklnebl ~arHb ebwaW bir ~wiA rllleren8lal lenglaTtalar

M3blbun
y"+Pl(X)y '+P2(x)y =0, xel (@)
ko'riwMapg {en8lataga KkTcbl larHbH cbl2igH blr ~n3 ériterenslal lenglata
éeylMaér Bu yeréa p;(x) e C\1l) bIr Tana wrluksl2 ériierenslallannychbl,
p2(x) e C(1) vrinks12 1vinkslyalar. Bunéa | ¢ KoraKg,
Ounyléagl

y(x) = n(x)r(x) (2)
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alta8blwi8b natyasliéa (1) plUerensbl lenaglatanl iblbu
Vi(x) + a(x)r(x) =0 ©)
ko'nwsMag! 1kkl baéH l:englataga kellwbl TuTkrn. Bunéa g(x) e C(1) wrlnkgl2
Lnkwya. Maplpaléan blaTt (2) lengHkéan
y'=u'v+T y"=u"V+2u'vi+x"
bo3MarTt loplb (1) lienglataga ~o,y8ak
w "+ 2un'+p,(X)MV'+ "+ p-(x)u'+p2(xn)v =0 4)

b8 bo’ 128l Bunéa m(x)&nk8lyanl 8binéay larlayrcii2kl, nalyaéa Lublbu

2n'+p-(xX)u =0
Tnosabal o’'MMM bo’KT. Bunéan
1x
- 1p1(*))K
nx)=e X : x0e I (5)

WnkwyaT loplbolarl2. wu(x) &nk8lyanl bunéay lanla8bl nalyasgliéa

nw=--p,xm, n=--Erem+pixn)=-- (pI(x)- - p.2(x)v
lengHklarga ega  bo’larl2.  TopWpan  u(x),n(x),n"(x) larntg 1&Ealarlnl
(4) lenplatapa ~o,y"b, un U(X)p0 aa bo’kak (3) lenalata bo8A bo’1al Bunéa

®)=p20)* B (0 p-(9) XEL

Yuonéagl (2)ya (5) lengHklaréan ko’'rtaéM y(x) ya x) Nnnk8lyalarta
| ora/lgéaal nollan bir x, 8blvnta mcbin kelalakéa (3) ko’nwsMapa!l KKK! baéH
é1/lerensial {enpglaTaTt o’rganarbr.

beTtTa-1. (3) ériterewbl lenglatantg bbr bir nolta8 V(X) yecblTTTA
KHyony xoe | rnol oéély, ya’'t vxo)=o0, v(X0)¢ O.

bbo! Parar pallayllk xoel , MX) - nolta8 yecblTwng karral
ya’'T v(xo) =0, V(X0)=0 no bo’kT. ™ boMa Ko8blnta yagonallk leoreTtaslga
Ko'ra vix)=0 , xe |l bo’lar eé! Bwu 2lllyal: &ra2 Albnta nolio g’nHATL
KO’ r8al:aél
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betrTta - 2. (3) {englatanTtg bhbr blr nolrta3s 0dy(x) yecbltl kHyony
cbexk/ [a,b] c | ora”éa cbeks8i2 Ko’p nolga ega bo’1tayél.

bbo! Aylayllk 1|3[a,b] kestaéa (3) {englatantg noléan nMwH

0 dy(x) yecblTl cblek32 ko’p nolga epa, ya'wn 3{xk}=l, xke[a,b] lopilb
y(xk)=0 , VKeN boO’KT. N boléa y(x) LWnk3lyawng  wvrluksl2

é1/erensialiannycblHaiga asosan
X0)=UTYy(x*)=0, y,x0)= 1Ir X x0) =0
y(x0) y (x*) XY( ) :Y(X)_% )

Tuno8abanarga ega boYatbl Ko8WMTTh yamonallk {eoretasxéan y(x)=0 ,
x e [a, b] ke/b cblpaé! Bu e3a 218élyal

Ntpa - 1. (3) {englatantg IxHyorly nolta3 yecblTl bhlr blr cblekll
[a,b]c | oraKgéa {apa! cblellla nolga ena.

Enél (3) ko'rtbMapg! kkMa {englatawng noléan nwH yecbltlartTpg
nollartl 13pan03layTi2.

Teoreta- 1(8blurT). Puyléaal kkina

y"+4X)y=0, xel (6)
y"+a(X)y =0, xel (7)

(OKerewbl {englata benlgan bo’Hb, c/(X) <c/(X), xe | bo’kT, baTéa <p(X) ya
p(x) Lnkslyalar To3 rayEMa (6) ya (7) {englatalartng noléan lawH IxHyorly
yecbltlan bo’kT. ™ boléa (p(X) yecblTnTg KHyony KkMa kKelTa - kel kelgan
noan orasléa p(x) yecbltntg katMa blLh no bo’laé!

bbo! Vsblbn

y"+Hx)y =0,
y *+a(x)y =0
aynlyal:latl To3 raylsbla p(x) ya p(x) Mnk8lyalarsa ko’ payllb, bo8A bo’laan
{englUarntg btncbl3léan KKTCcbI3T! aynsak
" cp-cp™ o+ \e[(x)-c[(X)\(pcp = 0 ;

ya'u,
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P'h-cb” (= [A(X) - AX)] (b
kelb cblpaé! Oxup lengHkT anyhaatobla yo218bITUTKT:
(c.o'cp-d'(pY = [A(X)-A(X)\(pch. (®)
Nyyalo x, ya x2 owaK p(x) LUnks8lyanTpn kKelta - Kel kelpgan Ixilyony
IKKia noMw, beigMayT”™2, ya't p(x¥ =0, p(x2)=0. 3o’ngra (8) aywyalw
[x,,x2] oralg bo’ytoba Tlegralla8ak

X2
P\x2)p{x2)-(p (xDcb(xD) = | [A(X) - A)]:p()h(x)c1x (9)
X

lenaHK bo8IA bo’ 161

Enc doX) nTk8lya (v +2) niteryala Jiclrpa epa eta8 éeb (arar u/layllk.
Outaylik ucbin (xr,x2) tleryabla p¥) >0 , p(x) >0 éeb bBoblasbl T2 TUTKT
(apar (xxx2) oraHpéa p(x) <0 bo’ka, u blobla [-p(x)] LUnk8lyaws oHsbl TUTKT).
Ko'rilb tmnbékk:  (9) lengHknTtg o’ng lotonl Ttm8bal bo'laél p(x,) =0,
p(x2)=0, p(x)>0, xe (x15x2) bo'lmnl ucbn p x ~ , p'(x2)<0 o’'rtH
bo’ 1€l Maplpaléan blat

p'(x,)= HT p(x) >0 p'(xe)= HT p(x) <0
x—%+0x X, X—% —0x X

Npar  p'(x,)=0 yok p'(x2)=0 bo’18, yagonaHK leoreTtasiga Ko’'ra
p(x) =0bo’laél. 3buning ucbin p x, > Va p'(x2) <0 Tmno8aballar o’nnH
bo’1a8l. Bu lena8blMaréan

P\2)P(x2) - (P'X1)ch(xx) <0
babola8b bo81 bo’laél Bu {enpsi2Hblan e8a 2MN&ya{ keHb cblag”, cbunk
(9)1lengHkkKa a8o8an

(PV2)cp(x2) ~(p\xt )ep(x) > O
tengsi2l/k o’mn bo’laé! Bu e8a 21 Myal

8bllurT Leorercast T4 nalya8tl aunyiapa! cbl2talaréa 120blas8blITUTKT:
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Cblrra-1

Aylayllk T ya M 3onlan m3bbn 0 < T <M lenml2llknl ganoaran”™n'sT.

N boléa
y'+ T =0
lenglata y = 3T TX Ko’'nlBblkag, vy éap
2"+12=0

lenplataesa y = 8T MXx Ko’rrl3bléagl yecblTna ega bo’laél B y =3T TX ya
y =3rnMx yecbltar ucbmn 3blnrt leoreta8trg {a8”1an o’'rTK bo’laé!
N a - 1. Agar (3) lenglataéa #(x) <0 , Vxe |l bo’18 ubloléannTtg

kKHyony nolwas yecbT | ora”“éa ko’plbian briia nolga ega bo’ Wbl TUTKT.

Naplpaléan bat, agar y(x) @0 yecbT | orapganl x1 ya x2 nuwblaréa
y(x1) =0, y(x2) = 0 nolpa aylansa, v boléa nsbbu
2"(x) +0<(x) =0
{englatantg 2(x) yecblTl (x1,x2)orajlgéa yolllycbl nuil:aéa nolga aylanar eé!

ATTO 2(X)=1yecbT nolpa aylantayél.
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Nya - 2. AylayHk y-(x), y2(x) LWnkslyalar (6) lenglatawnpg cbt2iaH
erkHyecbTlan bo’kT. Agar X,, x2 lar y (Xx)-yecbliinntg kelta-kel kelgan IKKina
noH bo’18a, 1 boléa y2(x) yecblin (x1,x2) ora”éa 13gal: brita nolpga ega bo’laé!
Bo8bloacbla aylganéa y-(x) Va y2(x) LUnkslyalatTa nollan alta8blnlb kelaél

bbo! 3blwT leoreta8i8a ko’ra (bm yeréa g(x) =A4(x) ), y2{x) yecblt

[x1,x2] oralpgéa katMa bllla x0 nwlaéa nolga aylamaél. y-(x) Va
y2(x) “vnk®yala®  vumuy nolga epga bo’ltayé! Agpar, Ta8alan yi(x1) =0,
y2(Xx1) =0 bo’ka, un boléa N (x1) = mry1(x1),y2(x1D)}= 0 bo’laé! Bunéan y-(x)
Va y2(x) larntg "2V~ bog' A N keHb cbl™aé”™ 3buwing vicbun, x0e (X,, X2).
Enél x0 nwla y2(x) &nk8lyantn (x1,x2) tle™alMapl yapgona noH ekanHATl
Ko’'r8at:aT12. Te8karw &rar Mayl™x, ya’t 3X ¢ x0, x e (X1,x2) nwla lopLllb,
Y(x)=0 bo’kT. ™ boléa 8blwT l:eoreta8lga Ko’'ra [x0,x] (anlgllk vicbn x > x0
éeyHK) orallpgéa y-(x) LUnk8lya kaTMa brita nolga ega bo’laé! Bu e8a y-(X)
LUnk8lyanTn X, Va X2 nollarining kelta-kel kelganllalna 2.

Bu nalwar cbl2taéa amnynagtobla 188VMa8bl TUTKT:

NNya - 3. Agar (6) lenglatantg blror noblan MawH yecblltl | orallgéa
cbeks2 kKo’p nolga ega bo’18a, 1 boléa mnta 1xHyony noléan &uH yecbnT 8bm
ora”éa cbek8i2 ko’pnolga ega bo’1a€l

Wb y"+y =0 lenpglatantg y =8T X Va Yy =co8x cbl2igH erkH
yecblltlan nalya - 2 Vanalya - 3 larga ui8ol bo’laolaé!

M18o1- 1. Parar griayHk v8blbn

y"+a(x)y =0
é1erenstal lenglatantg LU(X) - koelllsen gnyiiaal
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O<T<pgX)<M <+, T<M, Vxel
3banvilt ganoa!lan!lr3t. M boléa bu !englatawng k!lyony nolta3 yecbl1T1TAa

Ke!Ta - Ke! kelgan 1Kkl no ora3léaal J1- Tazo&

A2 R
ylM yT

bablou ~anoaviank3bitl ko’Baltg.

Yeebl8b. Ayyalo n3bbu
2"+ T1T2=0

lenpglaTtantg nTUTry yecbtn loparti2:
2(x) = AsT(n/tx +p)
Agar x1ya x2 lar owal 2 (x) LUnk3lyawng ke!ta - ke! kelgan nollanwi

belallasak, v boléa

2 1 47T

lengllkka epa bo’lawilr. Nlaglpaléan bat

2(x)=0, 31(n/TXl+p)=0,4TX +p=nn,

2(x2) =0, 31(n/TXx2+p)=0,4TXx2+p =(n+1)n,

bnél x1 ya x2 owaH y "+ #(x)y =0 lenglatawng y(x) yecbiiw
[x1, x2] ora/lgéanl ke!ta - ke! kelpgan i1kl nollnml belpllaytl?2. W boléa 8b'urt
leoreTaslga Ko’ra

X <X <X2<X2

Tnno8aba! o’'rT bo’laé! Bunéa mn3bbu

X<)Q >+ < X+

4T 1 47T

ya’L,
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X2- XK

bablo o’ nnH
Enél mnblibn
2"+ M2 =0

lenplata ucbinywonéaal tnlobla2anl yuram2gak
| n
X2- XL>
4 m
babloga ega bo’ latl2.

37- §. 1kklncbl {arHbL, cbl1™W hllerewlal lenaglaTtaga ~o,ygan
ebeparayly wasablar.

Mizenen8al lenpglataga o, yMpan Ko8bl Ta8ala8”™ 8bW lenpglatanTp,
benlpan nwil:aéan o’luycbl TLegral o2/ N {opEbléan isora* eé! Kl1a881k
ikanTp Va lalblgly Taletallkawng bir pgalor Ta8alalan iliierenslal
{enpglatantg beriigan "< nwil:aéan o’ lnycbl Tlegral cbl2ig’ i LpEblTasa”™ ga
kellimalfl Bu Ta8ala Kosbi Ta8ala8léan 1vbéan law, allaé! Chivnkl berMpan 1kl
nwl:antg bbr bln ucbivin alobiMa "o, y™Mpaan Ko8bl TazaMan yecbliinga ega bo’ka
blat ,yn”onéag”™ ta8ala yecbltga epga bo’Hsbl yok bo’lTta8” blat T TKIN
Oéaléa bunéay 1uréagl Ta8alapa éWlerewbl lenpglata wcbmn 1kkl nwlaH
cbkepx™aVy Ta8ala éeb alalaél.

Bunéan buyon KKkTcbl larllhll cbl2ig éilerewbl lenglataga

VRO SR xdh] O

o,y oan vibbin
I’(y) = a-y(O) + .ﬂry1(0) = yO, (2)
Py)=<2y()+AyV)=y-

Ko, 8bEgm™ cbkemp™aVy Ta8alalu NaNayT2. Bun yeréa

P-(xXP2(x),1 (xX x E[0,1] - berngan n2ink812 ~Mnk8yala® bo’lb, ol 4, ,r=1,2,
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y0,y1l m3bbn a2 +p2r>0,r=12 3banw pganoallan'lrnycbl berMgan baalaly
3onlar. Bunéan lasbgan  y(0) =y(+0), y’'0)=y'(+0), y()=y(l- 0),
y')=y'¢- 0).

Apgar yO=y1=0, ya't "(y) =0, 2(y)=0 bo’18a nnga blr Y8 cblegg™aVy
sbarlar éeyraé! (1),(2) ko’'nT8bléanl Ta8alaga bir M8 bo’ltagan cbemaVy
Tasala éeb alalaél. U3bbn

y "+ P\X)y '"+P2(x)y =0 , xe[0,1] (3)
AY)=0, 2(¥)=0 4)
Ko’'n T8bléaal TaBalaga e8a blr 8" cbkm™aVy Ta8ala éeyiiaé!

Teoreta-1. AylayHk yl(x) ya y2(x) LUWnk3lyalar (3) l!englatantg
kHyony cbt™®H bop’lantagan yecbltlan bo’kT. W boléa (3), (4) bir ]JT3H
cbepp™aVy Ta8ala 1amal: nol yecbltaa ega bo’ Hsbl vcbin
_ ey wy2)

2(y) 2(y2)

A

3bannTg baJanlbbl rarur ya yelari.

bbo! Ma’lutkl (3) lenglatantg ntntry yecblT!
y (x) = CN (x) + C2y2(x) (5)
Ko'rwbloga epa. Bunéa cl,c2 - kHyony o’rgarta8 8onlar. (5) ya (4)
lenglMaréan &yéalanlb gwnyléanl

< c11(Y\) + c211(y2) _ 0
cu2(y1) + C212(y2) o ©

lenglatalar 3”~eTa3bl bo3s pgllati2. Bu 3bleta Ispga! cl=c¢c2=0 nol
yecbTaa efa bo’LLbl ncbiin A+ 0 bo’LUbl rarur Va yelari/l

~l;ya-1. (3),(4) blr MBI cbkegpraVy Ta8ala cblek8l2 ko’p nolra8
yecblTaa ega bo’Hsblucbin A = 0 3baiinTa bajarllisbl xarur ya yelariA.

M18ol1- 1. N3bbn

y"+2y'+5y =0
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7
K(y) =y(0) =0, 12()=Y(-) =0
cblegw”y Ta8alanl "aayl’x Ko’'nmtb LUNbéM, gnyléanl
y1(x) = e~xco32x, y2(X) = e~x3rn2x

Lnk3lyalar berHpan y"+2y'+5y =0 l!englatantg cbl2lgH bopa’lanTtagan
yeckltlanéan wnora!. Cbegarayly sbariiaréan &yéalanlb

1 0

A= -n =0
e2 O

ekanHAT! an™ayt2. Bum e8a benlgan cblegw™Mly Ta8ala cblek8l2 kKo'p

y(X) = c2e~x3rn2x Ko’riimsbléaa! yecbliinga ega bo’HBbIT! Ko'r8alaél. Bunéa c2 -
KHyony o’rpgarTas 3on.
bnél bIr~n3HTas (1),(2) cbeparayly Ttasalawng yecbinga egaHal bagléanl
o’rganarxr.
Para2 pguayHk, yl(x) ya y2(x) &nkslyalar (3) blr Jt3H l!englatawng
cblI”H bopg’lantagan yecblltlan bo’Vb, r(x) &nk3lya esa (1) blr JT3HTas3s

lenplatanTy buw xususly yecblit bo’kT. W boléa (1) é1lerenslal lenglatanty,

NTUTXY YECKT
y(x) =cy (x) +c2y2(x) +2(x) (7)
Ko'rvwbléa bo’1181 Ta’lut. Bunéa cl,c2 - kHyony o’rgarta8 8onlar. Bu
(7)xo’'nT8bkanl yecblTT (2) bir™™8l"a8 cbemy™aVy 8bhkrlarga ~o’y™b, anyléaal
c11 (YD) + e 211 (¥Y2) + 1 (*) = Y0,
ci2 (YD) +coe (Y2) + 2 (*) = Y
lenglatalar 3eTas3T! bo3ll allatin. Bu 313leTtanl vsbbun
c11(Y1) +c211(¥Y2) = YO - u(*),
CI2(Y) + c212 (¥2) = M - 12 () (8)

Ko’ rvwbléa yoris olaur? Va “my™8aa™ belgna8blari Kin-mat”:
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_A() 1Y2) 5l y)  A(y2)
R(YD) B(y2) 2(y) 12(y2)

n

g = Aly-) IL(y2)¥0- 1U(2)
R2(yD) 2(y2)yl- 2(2)
(8) alpebralk lenplatalar 8bleta871Th yecblltoa emaHal blpléanl Kron™kker -
Koppelll 1eoreTtas8liéan ~my™8an™ 1:.a86™M1ng o’ mni/ ekanlol kellb cbiaén,

Teoreta - 2. 1) Agar J1 = éel A ¢p0 bo’18a wn bloléa (1),(2) cblega™ly
lclaBalarrg [0,1] ora”éa a“langan yecbl T Tay|mné Vayagonabo’laél

2) Apar J1=¢éelA=0 bo'W rangA o rangB bo’ka, wn bloléa
(1),(2) cbeppraVy Ta8ala yecblltaa ega bo’ltayél

3) Apar J/1=¢éelA=0 bo', rangA=ranaB bo’ka, wun bbléa
(D),(2cblepa™av™y Ta8alantpg yecbl T Tay|uné, lekt yagona bo’ltayél.

~Ngpa - 2 (1), (2) bir]T8HTa8 cbkgraVy Ta8ala yagona yecblltaa ena
bo’ 1181 ncbin (3),(4) bir~wH cbegp™aVy Ta8ala 7a™al nol yecbirtga ega bo’ Vbl

2arvr Va yelari/l

38- §. CrT lvnk8lyas!.
Lblb
y "+ Px(x)y '+ P2(x)y =1(x), xEI[O01] Q)
éllerewbl lenpglataga ~o,y™gan
-y)=«yOQ)+4y'©)=0
Ay)=<y®)+y\D=0

cbeppaVy TaBalanl parayHk. Bunéa p~x),p2(x),/ (x), xe[0,]] - berWgan

(2)

n21nk812 1vnk8lyalar bo’'Wb, « A, r=1,2 wvdblbn « 2+ /[ 2m>0, r=1,2 8blarlrt

Nanoallarl”Vviveb beriigan bbalaly 8onlar.
Bu paragrallla n8blbi

y "+ Px(x)y '+ P2(x)y =0 ©)
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A(y) =0, Ir(y)=o0 (4)
bir “"wuH cbkegpaVy Ta8ala 1s3gal nol y(x) =0 yecbltaa ega bo’lpan bloléa,
(1)+(2) cblegw”™y Ta8ala yagona yecblTaa ega bo’Hb, mn OrT WMTksiyast
yoréat[éa {OpEbl TUTKTVATL KO’ rea™arciir.

Ta'nl - 1.(3)+(4) cblegw”™y Ta8alawng OTT LlUnksiyas: éeb, 8blneay

C(x,X Lnksiyaga aylaéM, u

yop™ 8oblaéaa™langan bo’ Vb, “my"éan™ 8blariart “ancallarl/Veé™

1) o(x, X lunkswya P 8oblaéa n21nk812,

2) Xe [0,1] paraTtelrnTg bbr bir glyTtallla o(x,X) LUnksiya x o’2par”cblga
ni8balan [0,X) Va (X1] oralglaréa (3) bIr]T8U lenaglawaT panoallaniiraél;

3) 0(x,1) Tunkewya x o’2parcbll bo’yiobl birtcbll larVbll blo8as8TTy

I nnalaéanl 8akra8bll 1 ga lenga

4) C(x, X LWnkeiya x o0’2par~cbll bo’yiobl (2) cbkepg™aVy 8bhrllamil
panoallanllraél.
Teoreta - 1. Agar (3)+(4) bIr ]JT8H cblkgaraV™y Ta8ala Eegal nol yecbliinga

efa bo’ka, n bbléamnntg Onn &nksiyas: Tay |Mé Vayagona bo’ Vb, n anyléanl

Fortnla yoréartléa berlaé! Bu yeréa p(x) Vay/(x) &nk8lyalar (3) lenglatanTtA

T08 raV"8bEa m8blbn

p(O) =4, pKO)=-«,;

_ _ (5)
KO =02, VX)) = «2
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bo8blang bl 8barMarw “ancallanl’YwWivcbl  yecbliinlan bo’lly XX es3a bwu
yecklTtlaréan LLb[oan

K=K (x),7 (x)}
Yronsbly éele™Muranl”™Noa lena
bbo! Jlyyalo (3) {enpglatanTtsa (5) bo8blang’ tabl 88T ~ancallanl/Vvivebi
d(x) vya /(x) yecbhnlarlwn bfe~H bopg’lantaganHAT  Ko’rea”™at”.
AYWarr8bNoa ko’'ra p(X) (2) cbeparayly sbarnarntg brtncblsTt!, /(Xx) e3a
IKKTCbI3T1 ganoaanHrag!. Aparéa d(x) ya /(x) yecbltlar cbl"H bog'”
bo’18a, n bloléa p(x)=c /(x) bo'Wb /(x) yecbT ( /Z(X)®0 , cbunk,
a22+ P22 > (0 ) lkkala cbeparayly 3barlll baT ganoaHan”aé! Bu e3a {eoretanTtj
sbarHga 218. 3bunth wucbun g(x) ya /(x) &nk3slyalar (3) {englatanTtpg
&néatenlal yecbltlan 88Leus8Yr™ 1a8bk™ M8 Bunpga ko'ra (3) {englarawing,
KHyony yecbT!
y =ctp(x) +c2 (x)

Ko’ riiwbléa yo2laél 3buntg ucbun OrT LUNk3lyastl unsbbu

0 (¥ AX)P(x) +BX)/(x), x <X ©)
CYp(x) + AX)/(x), x> X

Ko'rvwbléa N2lay™2. Ort ~wmnk8Yya8™ {a’ndAnTtg b tn ™ 8blariga Ko'ra u x =X
nuilaéa n2lnk812 bo’laé! “etak “my™éagh

(@)

(8)

[A%dd) +B(X)/(0)]"! + [Ap Ll +B ()/'(0)]JA =0, (9)
[CL)d7) + W, )/ (/)]a2 + [CHPT) + LWL, )/'(/)]P2=0 (10)
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{englUarT {oparciir. Bu {englllart ~my™éag™ Ko’ nt3bléa yorlb olatl2:

AM)«PpO] +Ap'(0)] +B(>[«~0)+ A4 7°(0)]=0, (rm
C(M[azp() + Ap'(N1+Ar)\«/(1)+ 4/7' ()] =0. (12)
Agar v8blbn

e PO 700
P(X) 709 xg

)K:p(X) /(X) e
P(X) Y'(X) @7'(M)- 7()P'() = 02/'(D +«2/(1)

=p(0)7°(0)- 7(0)p'(0) =4/ *(0) +«/(0):

&rtnlalart Va bo8blang’tobl 8blanlart bisobga ol8ak, (11) Va (12) l.englMar
My™éapN KO'NT3bT olaér

B(r) ®K=0,
C(r) HK=0. (13)
my™eap™ Ikl blolT Ko'nb cbl™Mat”™2:
1) XK 0 bo’KT, nbloléa (13) lenglatalaréan
B(r)=0, C(r)=0 (14)
kelb cblpaé! Bulart (7) Va (8) lenagUklarga ~o’y8ak, dbbu
ApW) - B/(r) =0,
(15)

Ap()-/7 ) =1

lenglatalar 8'8leusdNv™ bbolA gllatl2. Bu 8bletaw KraTter goléa8l yoréatléa

yecblaTi2:
1y -/
n=PO N s mi =,
p(r) -Vv(r)
0 -/(r) _ _p(r) 0 _
v O 2= =R
A(r): px((r) ‘ (16)

Topiigan (14) Va (16) Woéalart (6) {engHkka ~0’y™b,
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“th x/) X<X

c(x>)§:\_/§(q03/ ) (17)
K :
&rTtulat {opaTtbl BeTak, bu boléa Ort Wrk3lyasl Tay]ué ya n (17) &rtula
bian benké!
2) X =0 bo’kT, wn bloléa /(r)=ydp(l) bo’laé! BwuJZ1 (7) Va (8)
{englllarga ~o’y™b,
(A+By- C-by)d(1) =0,
(A+By-C-By)p'(1)=1
bo’WUbIT {opaTi2. ¢ ) b0 bo’lganl ncbmn
A+By-C-By=0
bo’laé! But ywonéaal {engllarntg ~Kkrcbi8™Nga "o’y8ak,
0-p()=1
21éélya! kel/b cMpaé! beTak, bn boléa Ort &nk3lyasl Tay|vé eTas ekan.
Npa - 1. Ort LUnkslyasl ucbun yorgan (17) &rtmnlaéan mntg x ya X
o’2par”cbliarga n3ba™an siITTenTkKHAN ya't
C(x,X=C" X) (18)
Kel/b cblngél.
Teoreta - 2. (b. Orlbew). Agar (3) + (4) bt JT3H cbeparayly Tasala viogal
nol yecbltga ega bo’18a, n bloléa kinyony / (x) e C[0,]] Lnk3lya ncbun (1) + (2)
blr MBI bo’ltagan cbemp™aVy Ta8alanth yeck”™ Tay|wé Va yagona bo’lagh

baTéa n nsbbu
y(x) = 1C(x, 3/ (X1 (19)
0

&rtunla owall {opNaé! Bu yeréa C(x,X) (3) + (4) cbeparayly Tasalawng OrT
LLink3lyas1.
bbo! (19) &rrtnla bllan anlglangan y(x) Wnk3ya (1) + (2) cbeparayly

waBalarr™g, yecblT! ekanHgnn {ek8blnb Ko’raTti2. Bunta mcbmun nt mnsbbun
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y(X) :10(x,r)l MXK+10(x,NI (r>K=

0 X

=-"/T LPPD)] ")‘*-prX)I(/(r)I (1)n

KO’ riibléa yoriis olaro’e Va utng blo8alant blsobayrci:

Y(X)=-/ X Ip(O/(r>*-’\ (™ 1 (x)-

-ppx/Z/(Nl T +VXPXXI (X) =

X

=-/ xXIPO,D,O*-pp-//(O/(O’\,
0 X

y"(X) = - | '(I_Ll,ua | (x) -

'IX I/(OJ‘I Na+/(xM ™ 1 (x)
X

LNb b
p"(x) =-p-(X)p (x) - p2AX)p(X),
/"(X)= P-(x)7'(x) - P2(
XK=p(x)7'(x) - /(x)p(x)

aynlyallaréan Va (20), (21) lenaMklaréan &yéalanlb, (22) &rtunlaéan gnyléaal

lenplatanl kellirlb cbllpararl?:

YAX)=- p.(x)/ (x)+ P (x)/(x) Ip(Nl T
XK 0

» P-(X)P(x) + P2(x)P(x) , P.(X)7 (X) -/ ,(X)P(x)

X " X

=p-(x) g BP(N (Nar+P2(x) /4gXip ~ (»
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+p.(X)Phx) 1 Z/(X)/ (xNe + P2(x)<dp | )/ &>*+/(x)=

I (X) T [\ K)

=PI(X) L T/ (xNe + )/ (xNe ¥

J(X)T 1 \N b (x)

+P2(x) i

+/ (X) =

X
=- PXX)y XX) - P2(x)y (x)+/ (x)-
brnél (2) cbkegppaVy 8blriiar B/ SbMw kKo’'rat12. Buntg wmcbivn (20) Va (21)
{engHkKlaréan  &yéalanib, ayyalo  \(y):="y(0) +@y'(0)=0 ekanHalLl

Ko’r8a{arl2:

V() =-b,0 ~/09/ M

y'(0)=-h(0)g 1 )/ (W

/(y) =a,y(0) + Ay'(0) = - «.d(0) + Ad'(0) 1/(X)7 (/1 =
0

0

Xneééi1sbuntaéek 2(y) :=a2y(l) + P2y '(/) =0 ekangin blaT ko’rsalisblrn Tk T

Yecblntnth yagonaHAT ko'rea&bl ncbiin (1) + (2) cbegpaVy Ta8alanTtg
KKa Yy.(X) py2(x) yecbltl Tay]ué éeb &rar glatbl y.(X) ya y2(x)
yecMTAI™ (1) + (2) cbemaV"Yy Ta8alaga ~o’y™b, b8/ bo’1aan aywyaHarbl T08
raylsbla bir - blnéan ayrraak, batéa y(X) =y.(X) - y2(x) belgMa3b kiii3ak, wn
boléa y(x) &nk3lya (3) + (4) bir ]JT3H cbeparayly Tasalanl panoal:lanllili8binl
ko’'raTi12. Teoreta 8blrHma ko’ra v lMaga! y(x) =0 nol yecblTtna epga. Bunéan
y.(X) =y2(x) kelb cMpaé!

1-11801. Onyléanl

y=*y=/(x), y(0)=0 y'00O=0
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cblegw”™y Ta8alanTtg yecblATntOTT Wnkelyasiéan &yéalanlb lopTp,
Yeebl8b. AyValo v8blbn

y"+y =0, y(0)=0, y'(x)=0
bir “n3H cblegaraV?y Ta8alanl garayHk. Bergan y"+y =0 lenglatantg ntutly
yecblinLw

y(x) =CQ8x + C 8ilx
Ko’nwsbéa bo’laé! Cbega™aVy 8bariaréan &yéalanlb c Vac2 o’2parta8larty
Alytallatl art™Mayu2:

y(0)=0 ™ c¢=0; y'tw=0 ~ c =0.

BeTtak, blr ~n3H cblegaraVy Ta8ala 1agal y(x) =0 yecblltga ema ekan.
Bunéan ko’rtaéii blr MBI cbleparaVy Ta8alantg OrT MTkslyast Tax)mé Va
yagona bo’1aél

Enél OrT LUnksyasTTa {a’ninéan &yéalatb, uil

Al'a(r)81r| X, X <T,

o(x,r) =

- [b(r)sinx, X >r
Ko'riiwbéa blayT12. OrT Wmkslyast x =r nwl:aéa m2luk812 bo’laat mncbun
a(rysinr- ~(r)co8r=0
Tuno8abalga, O'(x,r) blo8Vawng x =r nwl:aéa birtcbl lur nwllis8baa epga bo’ Vb,
8akrasb vevinol 1 pa{eng bo’lmpligl ncbun
-~N(r)swinr- a(r)cosr =1
lenallkka epa bo’latl2. Bu 1kl alpebralk lenglatalar 818leta8Tl yecblb
a(r) =- cosr, b(r)=-3Tr
&nk8lyalartl loplb olatl2. 3blnéay alllb, bir J[T8H cblkparaVy ta8alawng OTT
~Mnkslyas! v8blb

-co3r3Tx, o<x<r
o(x,r) =<«
[ - silrsirix, r< x <x

&rtnla owa/l aurMlana™ ekan. Bunéan &yéalatb berWgan bir Y8 bo’ltagan
cbegaraVy Ta8alanTtg yecblinT/1 blat 10pi18bliiT2 TUTKT:
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y(Xx) = (|)O(x,r)/(r)fr.

39-8. ParaTtelrpga bog’™ bo’lgan cbega™ay”™y Ta$alanTt§ Cnn ”Mnk8 N yash

2atonaVAy Va kiassik Vbkikantg blatéa lalblgly Ta~“TaHkam”™ aynT
Tasakkn blrMB"bo’1ltagan 8blurTt - YW1 cbega™aV”™y Ta8ala8tl o’rgat8baa

KelAT1aél:

Py=-y"+a(x)y =Xy+/ (x), a<x<b, 1)
(2)

Bun yeréa a(x) Va/ (x) Lnk8lyalar ba™VYy bo’Hb, [a,b] kKe8Taéa m2lvk812. Brr
MBI bo’ltagan (1) + (2) cbegpa™aVy Ta8ala yecblTtTtTg Tax)uéHpl Va
yagonalat! o’rgat8b mcbmn awalo bir]t8U (/ (x) =0)

by =-y"+a(X)y =fy, a<x<b, (3)

co8« +y'(a)sil« =0, OEK, @
co3P +y'(b)sinP =0, Pe K
cbegw ™y Ta8alantg OrT kslyast o’raaniiaé!

Ta’nl. Agar X paratelrwng blror A=X pglyTtallla (3) + (4) cblegaraVy
Ta8ala noléan &uwH y(x,X0) ®0 yecbltga ega bo’18a, A 8onga 8bk cbiegaraVy
lcla8alawng xo8 alytall éeyllaél, y(x,X0) yecblinga e8a X0 xo8 pglytallpa To8
Ke"cblX X08 &nksalyasl éeyiiaé!

3) + (4) 8bllurt - bl ™ 1 cbleparaVy Ta8ala8ting barcbla xo8 alytallanéan
lwinpan {o’platpa untg 8peklrl éeyinaé!

1-X088A. Aylayllk vy,(X,A4) Va y2(x,4) Lnk8lyalar (3) lenalarclawng

KHyony yecblitlan bo’kT. ~ boléa nlaréan lwingan

y'(X’ﬂ) yZ(X,ﬂ)
y I'(X!ﬂ) y'Z(X,ﬂ)

Arow Ky éelerrcumanl x o’rgar”~cblga bog’™ bo’lrtayél, ya'rt

HK{y-(x, A\ y2(x,x)}
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Ky, ), y2(x,J1)} = eoJ1).

bbo! Bunlng ncbun nsbbu

X
(v 0
nx
{engHK ba]~ !N~ Ko’ r8al/Bblyeliarll:
mk | r AN r r

— =YYy -Y&.)=yy -Yy¥. =

=Y. [H(x)y2- nyz]- y2[4(X)y. - ny.]=0.
2-x088a. (3) {enpglatantg KK yecbl”™ b2V bog~ bo’VBbl cbiin
nlaréan LUrirgan ~ron3ky ée”erttanH nolga!'eng bo’ Wbl 2armr Va yelarll

bbo! V3bbu

C Ty.M1 y. 6 My2(x, 1) - y-(x, My2 (x, J1) =
(x [y2(x.j1)/ y2(x,J1)

= R R {y.(X.)1), y2(x, 1)}

aynyaMan puyléaal

=con*

y2(x,/1)
Tunosaballlng balarlisbl ncbun x {y (X, /1), y2(x,/1)} =0 bo’ /@bl 2arvr Va ye"aM»
ekan kel/b cMpaaé!
3-x088a. (OrT aywyaH). IxLlyony y(x),r(x)eCz2[a,b] LUnk3lya wucbun

n3bbun

b b

| by R (X)iix =xb{y,2}- >xa{y, 1} +\yb2 (X

aynya! baJanlaél.
bbo! Onyléagl ayntal/l bl3oblayTk:

[(rby - ybr)(x = [{2 (-y "+ a(X)y) - y[-2 "+ A(X)2 ]}(x =
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b b
=1(2"y-y"2)™=](Ty -y 2)J/x=
cb

) 2(0)
T Y SOKY,2)- XKY.2).

y '(x)  2'(x)
4-X0884A. Apar y(x),2(x)eC2[0] bo’Vb, y(x) LWnksiyya (4) cbkparavVy
8blrllarl ganoaanirsa, v bloléa

b B b _
/by < Jix=|yb2 "X

a a

lengHknTa hajarlli8bll wucbmn 2(x) LUnksiya blat (4) cblegaraVy 8blaraTti

fanoallanlt8bl 2arvr Vayelari/
5-X088A. (3) + (4) 8 T-YWVMI cblegaraVy Ta8ala8TtTa xo08 palyrtallan

blalalyelr.
bbo! AylayHk X=wun+1IV,I=V-1, V®P0) 8on (3) + (4) cbkemaraVy
Ta8alawng xo8 Myta™ bo’Hb, nnga To8 ke”~cbl x08 LUnkslya y(x) bo’kTt. ~

bloléa X =un- IV8on baT 8bu cbega™aV™y Ta8alanTpg x08 Myta™ bo’Hb, nnga y (x)

x08 Llnkstya 108 kelaél. LYblbn

b b

(X- Xy(X127k= [ (X- X)y(x)2 (x)/Ix =

a a

b b

=1y -y N Px={y[-y"+u(X)y]- y[-y "+ HX)y]} /=

b b

=/(y"y-y'y)x=/(y'y -y y)JxX {y,y}- XK{y,y}=o0

a a

lengHkéan X=X ekanKaol keHb cblpaé! Bu e8araznrt2pa 218.

~pa - 1. Xo8 1unkB8lyanl beplaly alllb lamlaS8bl Tt N. CbhbIvnk xo8
plytalnTtg bbalaly ekanHpléan paralayolpan lenpglatantn bbolalyHnl keHb
cblpaé! CbemaraVy 8bbrllar e8a blatisbh bhalaly.
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6-x088a. (3) + (4) 3blww-blnylll cbepgarayly Ta8ala8TT§ LLFIH x08

~Mytal:lan8a T08 Kel”™”™ xo08 LUnkuwyalan o’raro oogonablii; ya’tu \ ¢ A X08

AlyTtainar8a 108 keluycbl y (x), y2(x) xo08 LLnk8lyalar mcbun n8bbu

b

ly-(x)y2(x)iix =o (%)

lengllk o’rTK bo’laél
bbo! N8bbun

b b

(A2 - A)\Y.(X)y20)JIx =\[(Ay.)y2 - y.(A2y2)] & =

=1{y2[-y . +y(X)y.]- y.[-y2 +*X)y2]}nx =

=b

) y.- Y2
L (y2y. - y.'y2) JK 0

y. y?
ayTyaMa \® A bo’laat ucbmnwunnéan (5) lenSVk kellb cblaaé.

b

7-x088a. (3) + (4) 3blurt-blnyllU cbeparayly Ta8ala8T1T8§ x08 glyTtaian
08&y, ya’'t bllla x08 “™Mytal:ja 7108 Kel”™”™ x08 &nk8“yalar blr - braga

proporstonablir.
bbo! A xo8 grytal:ga y (x), y2(x)cbwaH erkH xo8 &nksilyalar To08 kelaél

éeb wrar gaylik. M bola

@ yaa)
K Y2ENTE Y2 @ y\@)

y.(a) y2(a) _
-y.(a@)e{pa -y2(a)c(pa

bo'lpal mcbun, y.(x) ya y2(x) yecbltlar dbf2H bog bo’laé!l Bu e8a

vra211li28a 2LLn\
8-x088a. AylayHK y (x,A) Llnksiya (3) {en8latawn§ yecbliw bo’kt. N

bola
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ly 2%, L, x 2Ky, y}~ xaly, y}

y +a(X)y =Xy (6)
ayrilyal:éan X bo’yiobla bbdl/k 018ak,

W +A(X)y =y + Xy @)
1en§HK keHb cbloac. (6) ya (7) lenSHklawl To8 rayisMa y ya y WTk8lyalar§a
Ko’paylUb, HIr - blUan ayraak, gnyiag

2
YYy-yy=~y
ayTya! bb8A1bo’1aél Bu len§HKT [a, H Ke3Ta bo’yioblaiilegrallasak, v8blbi

Ly2(x, X)iix = \(y'y-y'y)' *x=>Kb{y,y}->Ka{y,y}

&rtunla kelb cblpaé!
Enél (3) {en8latanTt8 guynag
p(a,X)=-81a, p(aX)=co8a

bo8bllan8Ycbl 8blaiilart “anca™Manl/VWiveb® yecblnwT p(x,X) owa/l bel8inayTl2.

Xnéél sbluntaéek, (3) {en8latanTt§ wmsblbn

/(b,X)=- 8NP, / b X)=C08P
‘bo8bllang’ kbl 8blariart “ancal:layVvivcbN yecblinwt / (x,X) owall belaiiab olartir.
Ko'ntb {nnbéM p(x,X) yecblT (4) cble8arayly 3blararéan birTtcblisrt 1
panoallanl:lraél, / (x,X) yecblT e3a kkTcblisiu panoaHanHraél. Bu p(x,X) ya

/ (x,X) yecblTkrw 108 rayisblka (4) cblegarayly s3blarWatTg ikKkTcbligsiaa ya

bnTcblswa ™o, y™b, 18blb
A(X) = ppb, X)co8P + p (b X)s8wnP =0,

A(X) = u/(a,X)co%$a + y/Xa"X*Ta=0
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l:en§latalarw bo8A giiati2. Bu len§latalar§a (3) + (4) cbegarayly Ta8alawung

xarakierigiik {en8laralan éeyiaé! 18bbwu

: — P(X,A)  Y(X,A)
k) =il Ay (e A} = POLD TR

ATOoWwKY ée”ertran”™T “arayl™ Yuwonéa bu éelertranl: x o’rpar”cblpa
boa’™ etasg ko’realllpan eé! 8blvnT8 mcbin n8bbn
co(A) = XK{p(x,A),y (x,A)} = KTXK{tpx,A) y(x,A)} =

KT K{d(X, A)y (X, A)}
{engHK o’mMni/1 bo’1aél Bunéan e8a

cn(A) = A(A) =-A(A)
kelb cblpaé!

Agar A=A 80T A(A)=0 {en8latant§ ™M&2" bo’18a, n bloléa co(\)=0
bo’lpaw mcbiin do(x,A) Va y(x,A) “mnk3lyalar (4) cbeparayly 8barWarwi ya (3)
{en8lataw pancavanl:lraél. Bwunéan e8a A=A 80T xo08 pglyral: vya
d(x,AM), y(x,An Lnk8lyalar 3blurt-bluylll cbepgarayly Tta8ala8tTa xo8
&nk8yalanéan iaoral bo’ Vb,

Y (x,An) = (X, AnX cn* 0 N=0,1,2,== (8)
{engHkTNa bajarlBbl kelb cblgaé!

Onyléanl

an= Md2(x,AnJ1x, n=0,1,2,..

8onlarga (3) + (4) cbeparayly Ta8alawng nortal”~cbl o’28arta8lan éeyiaé! (3)

+ (4) cbeparayly Ta8alantpg ornonortal xo8 LLnk8lyalan m8bbun

n,(x) =— dp(x,An), n=0,1.2,... 9
an

{engHk owaK atalanaél.
Ta'nl- 2. Nebbu {A} , {al}” 8onNkelTa - kellkar viilglpoa (3) +
(4) 8blwT - buwylll chegarayly Ta8ala8TTa 8pekiral xaraxkl:enS/ikalan éeyiiaé!
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9- XossA. (3) + (4) 8blwT - bwylll cbepgarayly Tazak3TTpg norraHoychbl
o’2parTta8lan
d'(bVAN), 3MP=Q

_<K™M)a(aA (10)
8irip

an2

{engHKT panoallanl:inaél.

bbo! 8- xo88aéan (10) {engknta 18bo keVb cblaaé!

ANya - 3. (10) 1lortnlaéan (3 + (4) cbeparayly Ta8alanTpg
AA)=pm4)co8p-p (b,A)sinp xarakleriglik &nksiyas: KarraH nolpa epa
eTasl|m kel/b cblpaé!

Teoreta - 3. Agar J1=0 80T (3) + (4) cbeparayly TaB8alanTtg xo8 aryTtal
bo’lTa8a,

1) bir]T8U (3) + (4) cbeparayly Tta8ala “wN"ag

y(x) =J¥0 (x,(y (1)l (11)

Tlegral lenplataga eky”akn! bo’la&;
2) b8 bo’ltapgan (1) + (2) cbegarayly Ta8ala wbbu

y(x) =180 (x,1)y (0™ + a(x) (12)

a

Tlegral lenplataga eky”akn! bo’laé! Bu yeréa 0(X,() 1vmnk8lya wibbn
-y "+a(x)y =0, a<x<Q, (13)

y(a)co8a +y'(a)8Tta =0, aeK,
y(0)co8p +y'(0)81lnp =0, Pe K ()

bir M8 cbega™aVy 1a8alantg OrT 1lvnk8lya8l bo’llh (12) {englaTtanTth o’'npg

{otonMapgl A(x) &nkslya

0

Ax)=Jc x,07(0" (15)

&rtnla yoréatMa atglanaél.
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40-§. BTncbl lariibll blo8apa w8balan yecblMgan mllerewlal lenalatanT§
goloworl yecbITl.

1. Ta’'nlr-1. Agar I'(x) Wnkwyat x0e K nua™anta buwl aroiiéa

/(x)=C0+ XK:1CK(X - X0)K”™X “ X0\ P

garajall pa™orgayoyisb TM TKT bo‘18a Ax) Aa X = X0 nwl:aéa golotorl éeyiiaé!
L bbun

Y =/(x,y) 1)

Y(0)=0 )
Ko8bl Ta8aladrnl parayVik. Cbunki nwumt?y Ko‘nT8béaal

Y'=/(X,Y), Y(xX0) =M
Ko8bl Ta8ala81T
X-X0o=" Y- Y=n

alta8LLIn8b yoréatléa (1), (2) ko‘'nT8baa kek3b TUTKT.

TeoreTa-1 (Ko8bl). Agar (0,0) nnglaéa / (x,y) LUnkwya golotor[ ya'Tt

/(XY)= X atmdyn N<P, N <T 3)

T,n=0

bo‘183, n boléa (1), (2) Ko8bl ta8ala8ttgy X =0 nuwl:aéa golotorT bo‘lgan

Y(X) =X CkXK, XKI<P~ \P\<P (4)

yagona yecbITl Tay | mé.
bbo! 1) Portal yecblTT gmntb alporitl. BerMgan (1), (2) Ko8bl
TwWa"rTTh yecblTn, vdblbn

Y(x) = )X( Ckxk, CO=y(0)=0 (5)
=

Ko‘nwsbéa 12laytl2. Bn yeréa C -bbrcbh noTta’lut 8onlar. (1) é”ere”al

{enplaTtat (3) 1asYwréan &yéalatb amyléaal ko‘nT8béa yoratbl

X

Y (x) = X afmXTyn (6)
=1
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M
\a = A 10
) ( Péfré"rr'}n 8 4o

Ko8bl 1en§8121181 o‘rirll Bw yeréa
10
(11)

M=X rKpl (IY
-l,_r|=0

(10) 1en8si211knn§ o‘nag lowonl owa/l anlalangan Am -8onlaréan HOyéalanlb,
anyiag! Mara™a paloTtl luratl2:
® n
M Myl
rmn X Xn= Xom gT)T Y

X AT, XY'= X emr
(P ) v ) T,1=0 P vF‘y

T,n=0

M
P (X,y), Xl<p' Y <r'

- 4)1-Y)

3bunéay allb, / (x,y) WinkslyanTs Talaran!asi 81Talll wibbu

Fxyf=- M X<P, ¥Y<r (12)
(L- 4 )1-Y)
LUnkwyat oH3sb TUTKT.
Enél benlpan (1), (2) Ko8bl 1a8ala8l o‘tlaa yoréartebl
Oy
— =P (x,Y), ¥(0)=0-
OX
yaT
(o) M
Tt . Y(0)=0 (13)
Ox
1- A
vV P'Y

TaJaran! Ko8bl ta8ala8tl pgarayTi2. Bu Ta8ala yagona atj yeebltaa ega

Cbunkl (13) o‘2parnyebllarga ajralaélpan éliieren8lal {englataén\ Ayyalo bu

é1lerenslal lenplatanl inlegrallab, unta ntntly yeebl TT {opaTi2:
M- ¥y1oy=—-—

V Ty 1X
P
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2

1- Y -Mp "in +C,C=coTl

ry

Neblbn y(0) =0 bo8bllang'tobl 8blarMan &yéalanlb, C-o‘2partasntg Alyrtalrl

{oparTr:

C=-

N

Kaii]agda (13) Kosbll Ta8ala8tTg yecbl1lTT bbdAgiiatr:

V _yn2
MP 1n 11
vV Ty V py 2
Bu {enakntg kil {oTonT! fa ko‘paltb, anyinapg!
© 2™
1- Y P In 1-x . 1,
. P.

yaT

y(x):r' 1-. 11+ 2M P 1n

yecblltnl 10pati2. Bm yecblin x=0 nuwl:aéa pgolotor™,

LLInk8lyalaTTty sumperpazl/Blyast (Turakkab LLnkuyas!)

yana golotorl. 3blunéay allb, (14) yecblnTT m8bbn

TO

Y (X) = X CkxkK
K

(14)

Cblunk polotor™

(15)

Ko‘nwsblaa 1a8YIrladbl Tutkin. Enél (15) éaralaH pal:otTtph yaarla8bllsbl soblsT 1

anlplaytl2. Buntg vcbin, ntnpg yaarla8bll8bl raéwsT 1 bablolaytl2. BToTyal ya

logorlwk pal:orlaTTy yaarla8bllsbl raéwst 1 pga {eng bo‘lganl wmcbmn Abel

leoreTasiga a8o8an x ntA Twba! aryraHan bllan cblekknEbl yearH 3blvnéay

Alb x nTa gabul gia&pan glytaian
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0<x<p'
r \
< 2M
P In 1- X- <1

len88lrllklar 8181:e1a8Tl panocallanl:lraél. Bw sigteTawing 1KKTcbl 1.en8812H81ul

(16)

yecblb anyinan

n 1-x. >
\V/ pYy 2|V|p
yaT

X<p 1l-e 2w

baboT olatlr. 3bunéay glb (15) éawaK palor n8bbwu

n rn
kkp., P.=p 1-e2M
\Y y

8obaéa yaarla8baél.
Ené (15) palornln8 barcba C koennwyenWarttg tmsballglnl ya (9)

{en8812HKNT§ balanlbblw ko‘r8ai8b lorlt. JlwaTta8 koeur”~yelllar wmsmllan

loyéalatb C n uywuyinapg

C =p (/N
lortnla owall {opEb TUTKT. PK Ko‘pbaént§ arSutenl:larl Talaran! P(X,y)

&nk8lyanTt8 yoywnuTasTTh Koel'Mwyenanéan isoral Bwm Pk Ko'‘pbaé

Koen#Blyen'l:lannt§ Tm8balllgléan baTéa (10) Ko8bl 1en§gi2118an C latTg

Tusballll ya (9) Te™/Hknth o‘riMlbo 16 bl KeVb cblpaé!
M1801-1. 18bbwn

y'=y2,y(0)=1
Ko8bl Ta8ala8T1T1§ 8olotor!‘yecblTT {OpTS.
Yeebl8b: Benl8an éUNlerewbl len§lataéa o‘28arnycbllarw agaHb nTt8 NTUTly

yecbl TT 1opatutr:
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Y(x) :_X -:ll-' c

Neblbn y(0) =1 bo8bllang tobl 8blaiiéan c =-1 ekanWgbl anlglayTl2. 8o‘ngra

benlgan Ko8bllTa8ala8T1Tpa yecbllTl

Y(x) = vl

~ N -
T =717 (-To<x<7)

{opiiaé! Bu yecblltnl anyléaal

T

Y(X) =X xk, <1
K

Ko‘nTt8bléa yo2BbI TN TKT.
41-8. btnebl {arnbH ebwp MAlerensbl lenpglatanTtg goloworl yeeblTb

Noblbn
X =Py +ux), 1)

Y(0)=0 (2)
Ko8bl Ta8ala8lnl parayllk. Bu yeréa p(x) ya A(x) &nk8lyalar x =0 nuwil:aéa

poloror”:

L
p (x) —XProic

KO

D M<p. (3)
4(x) g(%o«

KO

TeoreTta-1. (1)- (3) Ko8bll Ta8ala8tta x =0 nuwl:aéagolotorl

TO

Y(x) = >|4(;1 CKX 4

yecbl T Tay|ué yayagona. Bunéa (4) Nara™a/ palor
K<P. ()
8oblaéa yaarla8Sblaél.
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bbo! Ayyalo, anlara8 koeiitblyenHar wwulllan &yéalanlb (4) &rral

yecblltnl aunb olatl2 ya ck koenwyeninart! n8bbu

ck = Pk(Pn,PL) (6)
&rtnla owall yagona atglasbl Tutklnllal xméé olétal paragralllaginek atalga
03bIM1aél. Bunéan keyT (4) pa’ornrng yaarla8bll8bitl ko‘rsalati12. Buntpg mcbivin
yoréatcbl TaJaran! Ko8bll ue8ala8inl 1uilb olatl?2. 8bmMTap8aééa

/(X Y)=P(X)Y + YXx)
&nkslyanTtg P(x,y) TaJaranl: nnk8lyaStl Llbisbl 1021w bo‘laél Ayyalo p(x) ya
0(x) Wnkelyalattg mTuTy Talaranl:a8tl, ya'T

px)'= - x<p !

1- A
Y

olatl2. Bwu yeréa M>0 8on. WVaglpallan blat 0<pl<p {engsi2Hkw
fanoavanirnycbl! p18ontl o/b 18blbun
a Pkl K=M,, X1?k\(p)k=m 2>
2 (p) X (p)
belapa8bllarnl krrl/8ak, v bloléa Kosbll {enasi2l/gy
I 1 M [ Y VI
> bl ~ 2
(P)K (P)K
Ko‘nT8binl olaé!
Ownywiap!

X M1 xk- M1
K=0(P')k T- a

P

0 M2 K M2
K=0(P")K T- A
P

palorlar (3) éaralaH palorlar vcbmn TaJaran!a yazlest 1 oYayé! 3blunTg vcbian
M =T1ax(M IM?2) éeb,
P(x,y) = ®(x)y + ®(x) = 2(x)(y +1)
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yaT

P(x¥)=-— (Y +)> KKP’

P
vnnkstyawl beriigan / (x,y) = p(X)y +#(x) wn§ TaJaranl.a8l 8lall<la olatl2.

3bunéay allb, Talaranl: Ko8bl Ta8ala8l silallla n8bbu

ny M

o +1), y(0)=0 8

oAy (YD), Y(0) (8)
Pl

Ko8bl Ta8ala8lwl OKTK. Bnél bum Ta8alanT§ yecbTll {opEb bllan

8bna‘ nanariir:

ny M
y +1 1. X
Iny +1)=-Mp'ln +C, C=coT(
VvV PY

U bbn y(0) =0 bo8blang‘tob 8barliéan &yéalawb C-o‘28artasnt8 palyrtalrl

aTAKYTK:

BeTak, gnyléanl

y(x)=-1+ 9)

&nksiya (8) Talaranl: Ko8bl Ta8ala8T1T8 yecbTéan unora! bo‘lar ekan. Topugan

(9) yecbltnrng  x =0 nuwl:aéa 8oloTor!‘ekanl/ks: ray8ban. 8bmwing mcbun
y(X) =X cxxk, M<p* (10)
=1

o‘rt. ¥Ynponéan (6) {engKkéan &yéalaiub,
C >0, |GkC (k=1,2,..)
ekanbarw bat ko‘r8an8b TUTkxn. 8bmnt§ ucbun (10) palor (4) ncbun talaran!

palor vyarlla8tl baJaraél. Bwunéan e8a (4) palltta PM<p' 8obaéa
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yaarla8binycbllLinl keHb cblgaé! A wwo p' W p Aa 1sblgancblayapnTt glllb {anla8bl

TUTKTHATL bisobga okak (4) gal:otta M<p 8oblaéa blat yaarla8binycblllinl

keVb cblpaé!

42-8. 1kkwcM larb blr *wi ebwg mlllerewlal lenaglatanTtg golotorl
yeeblTl
TeoreTta-1. Agar n8bbu
Y'+P(X)Y'+U4YX)Y=0 Q)
éllerewbl lenglataga Ao‘yigan

Y(x0) = Yo,
g )

y'(x0) = y0
Ko8bl Ta8ala8léa p(x), A(x) LUnk8lyalar x = x0 nuwl:aéa golotor!, ya'rt

p(x)= KaZOPK(x - X0)K,

3)

T

X)) =a k(X - X0k, k- xQJ<P
A(X) 3 ( ) |

bo‘18a n bloléa (1) , (2) Ko8bll Ta8ala8tTa
y(Xx)=Y0+ YoHx - x0) + I251:2C|<(x - X0)k, k- xX0Np 4
Ko‘n T8blkaal yagona golotorT yecbllTl Tay]ué.
bbo! Anlata8 koellwyeniar wsmlllan &yéalanlb (1), (2) Ko8bll

rcwanTtrn yecblutr

TO

¥Y(x) =C0+ C1(x - x0) + a|¢2CK(x - X0)k 5)

kKo‘nwsbléa blayT12. Bunéa C ,Kk=1,2,... -borrrcba nota’1uT o0‘2parta8larém\

Bu (5) {engHKT kelta-kel: 1k Talia éllerendlallab

y'(x)= Cl+ Akck(X - X0k,
"o (6)
y"(x)=2C2 + Ak (x - CK(X - X0)K2
3
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Tnno8abalart {opaTih. (2) bo8blang‘tob 8bararéan,

C =y0,C =y0

(8)
ekanHs1 kellb cblpaé! bnél (3),

4), (5 ya (6) palorlarnl (1) élveren8lal
{en8laTaga po‘ylb anyléanl

X (

X \
2C2+ E K(K- 1)Ck(x - x0)k"2+ PO + E PK(X- X0)K =
K3 \% =i} y
mCl+ E KCK(x - xO)k1 + 40+ E C (x - XO)K = €)]
\Y, K2 Yy Vv K1 Yy
mCO+ X C (x- x,)* =0
\Y, =] Yy

1en8l1kml bos8 aiiaT12. Bu {engHkka éaralaH palorlar ncbun yagonallk leoreta8lnl
[0 11a8ak, ya’'l'l (x - xO)\K nTa oléléanl koe®L:8lyenl:larnl nolpga len8la8bl:1r8ak
2C2+ P0OC1+ P0C0 =0,
3mC3+ p02C2+ (p. + J)C1+#A mC0=0
(10)
(n+)(n+2)C+2+ ’K\:gu,,_KCl +(K+ 1p,, 1C1+]=0

len§latalar 861:e1a5T1 bo8A allatl2. Bunéan &yéalawb, C -koelA118lyeni:larl

bo8blana‘tob 8barlar ya pK”™ koenr*yemar yoréatléa yagona anlala8b

TUTKT.

C0 = Yo,
C. =yo0,

C2=- 1(p0y0 + 40Y0),

C3= pO(p0yo +40y0) - yO'(p. + D) - YOAD (1)

Beritgan (1) élieren8lal l.englawanTty,

y-(0) =1y/(0)=0

(12)
bo8blana’ tob 8bariAarl ganoarian™m'mycbl yecblTl
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T

yT(X)=1+ |2-2CK(1)(X_ X0k, K- x~<p (13)
Ko‘nT8bléa bo‘laé! Bunéan lasbloan (1) éllerendlal “englawarr™a v8bbu

¥2(0) =1, y2(0) =0 (14)
bo8bllang rebl8blarMarT ganocaHarvmnycbll yecbl T

TO

y (X)=x- x0+ a CK2)(x - xO)k, x- xOkp (15)

Ko‘nt8bléa bo‘laé!

(1) énTeren8lal {englatanTtg Yy (X),y2(x) yecblltlan cbh2igH erkH bo‘lb,
nunTg NTnTly yecbllrl
y(X) = AyXx) + AYT (X), A =coT!
Ko‘nT8bléa yoriaé!
Para2 giiayHk
ay (x) +ay2(x) =0, a =cons! (16)
bo’kT. Bu {engHkéa x = x0 éeb (12), (14) bosblang’tob 3barinaréan &yéalangak,
alY1(x0) + a2y2(x0) =0
a +a '0=0,a=0
bnél anyléanl
eaXx)+ay2(x)=0
{engHkéa x = x0 éeb
a'0O+a '"1=0,a =0
ekanHAaT1 {opaTi2. Betak (16) lenallk {apma! a =0,a =0 bo‘lganéa balanlar
ekan. 8blutng vcbmn y (x),y2(x) LUnk8lyalar (1) éll/eren8lal {enalaTtawng P.Y.8
n 1a8bK|1 giraé!

43-8. Eyn lenpglata$l
Noblbu

y"+ Xy =0 (1)
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Ko‘nwsMag1 len8lawapa Eyn élllerensbl len8lawa8l éeyiaé! Bu élieren8lal
len8lawia wa™ewaHk [wkantg Ko‘p 8obalanéa, 8bu ]uwlaéan Kyan!
wexankaglng aynw wa8alalamu o‘r8aw8Ma po‘llanllb kebnogéa. (1)
l:en§lawa o‘28arnycban koennwyenlll eng 8oééa ériieren8lal !en8lawa bo‘H8bl8a
pJarawa8éan, v oééy elewenlar LUnk8lyalar yoréawia yecbWwayé! beKT bu
é1lferenglal len§laiiaéa
pP(x) =0, A(x) =x
bo‘lgaw mcbun, bu koenliyenWar eng 8oééa Soloworl nnk8lyalarém\ 8bunT§
ucbun (1) ériierewbl l:en8lawarng yeckmwT
T )
y(x)= XK:OC%(K (2)
éawaH palor ko‘riwbléa bla8b wunwkT. Jlyyalo (2) éaralaH palllrnu &ruwal

ray1sM a ke/Mwa-ke! 1kkl watia érllerenswiab, 8o‘nara{opiigan y' yay ”-bo8llalariu

(1) len8lawiapa fo0‘y8ak

1 0] Lo
X K(K-1 7" -2+ X CKKKT=0, 3)
K2 K0

7

yaT
fa To

+ + + X =
)é:o(K 2)(K + 1)ckX )I%_CK].X 0
wurno8aba! keHb cblpaé! Bu {engHbla XK NT§ oWiapg Koe’\I7ILL|yenHarLu nolga

lenla8tiirlb

c W <=0,
c3mB W +c0=0,

CKmuk (K - T)+ ck3 =0

(4)

ck+2 m(K + 2) m(K + T)+ cxk-1=0

818lewtprl bo8/ giialuk. Bunéan

c2=0, ¢c,+2= 1- c, T K>1],
2 K2 (K+1)(k+2) KT

ya w
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Cb=---—--1-—--C, 3, K>3,
K K(K+1) K3

Tuno8aballatl {opatin. Ko‘rrlb lurlb&lkl

-12T

1? c = —) c

3r 371(31-1)..3m 0,

-12T

2) ¢ = — c

3+ (3T +1)31.48 A

-D)T

3) ¢, /= - (—) --------------- c, =0.

T (31+2)31+1)31r..56m™
Ay&yVk c0=1 " =0 bo‘18T. N boléa

y,(0) =1y[(0) =0
bo8blan§‘icb 8barlatl panoaiian™n'vycbl (1) élverenslal “englawary™s yecblTl

X /1 3T
.(X) =V - (— ) 5
KO‘n T8béaal éara™all pma”™oréan nora! bo‘laé!

Parar gflayKk c0=0, 4 =1 bo‘18T. I boléa (1) érinerewbl {en8lataTng

y2(0) =0,y2(0) =1
bo8blang’‘ tob 8barl/atl panoaHar™uychbl yecbhb T

X /_Nn\1 y.31 +1

YO G rlET T e ©

Ko‘n T8béaal éara™al] pa™oréanora! bo‘laél
Teoreta-1. (5) ya (6) éaralJaH palorlar ¥Yxe (-x,x) =K - baglgly 8onlar
o éa yaarla8buycbl bo‘Vb, ular yoréatléa anlglan8an Vy (x),y (x) LUnk8lyalar

(1) éNTerewbl {en8latanT§ P.Y.8 ml 1a8bkll giaé!
bbo! Ayyalo (5) éawaK pal:otT§ yanrl8bl8b raéi8tl nsbbu

K=HT &

artl

&rtnlaéan &yéalanlb blboblayTi:
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"

(-1)
csT QT(QT - ﬁ.}? -?CO’

~ ATHL

(3T +3)(3T +2)(3T +1)..3 <2

c -7 3T +3)(3T +2)...3 <2
kepr BT g (D (BT +3)@37 +2)
T_-BC3T+3 FDO37(3717- 1)..3< (-1)
. (3T +3)(31 +2)(3T1 +1)
=NT ---=TO
—0 1

Bewak, (5) éaralaH pal:oTT§ yanrla8bl8H raéws: K = tobo‘lpgat vcHuN m
Yxe (-to,70) orallgéa yaarla8Haél 3Hwunéay b (5) {engHk yoréaTléa
atalan8an y (x) LUnkeiya barcHa {arilbH Ho8inalan8a ega bo‘laé! Bunéan laSbaan
(7) &rwmla bllan arglangan y (x) LWnkeiya (1) éWlerensbl {en§lartart
panoaHann”~blt ko‘r8aH8H plyTcHLLIK énTtayé! Xwuéér 8Huntaéek (6)
éawaH pal:otT8 ¥Yxe (-1o,T0) orallléa yanrla8Humnycbl ekanHabl Hatéa y (x)

LUnkwya (1) él/eren8lal {en§latanT§ yecUiiT ekanHall Hat Ko‘r8aHBHTUTKT.
Bbrnél y (x) yay (x) yecbltlarnt8 cMwaH erkHHST Ko‘rsaiaTi2. Butng

cHun {eskarieit irar pgWartrr, ya'll y (x) ya y (x) yecbltlar cHwaH
boa‘langan bo‘18T LI Holéa wuHb®

Clyl(x) + C2y2(x) = 0,

C\ + C\ o ()

{engHkKT pgaraytrr. Bunéa x=0 bo‘18T M Holéa y (0)=0, y (0) =-"~ ~ bo‘lpgaw

mcHuN

bo‘N8blT 10paTi12. 1 Holéa (7) {engHkK

C2y2(x) = 0

Ko‘'nT8bT o0laé! Oxunpg {enaUkT élLLlerenstoHab

C2y2 (x) =0
Ho8/ fiiaTk ya bunéa x =0 éeb
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1 n

2
vV 48y
ekawiw {opatbl beTtak (7) {engHk 130al: Cx=0, C2=0 bo‘lpanéa balanlar ekan.

C2y2(0)=0, C C2=0

8sbnnt8 ncbun y (x) yay (x) LUnk8lyalar (1) élieren8lal {en8latanTt8 P.Y.8 il
1asbk/ gMar ekan. Bnél bu y (x) ya y (x) Wnnk8lyalaréan {urfgan Yrowkly
gereMa M blsoayrTcr:

LL(x) = LLKy.(x), y2(x)}| 0=V (0) = 1
BeTtak, (1) éwerensial {en8@aTtaTng wuturciy yecbl 11

y(x) =C.y. +c2y?
Ko‘nTsbéa yorEb TU TKT ekan. Bu yeréa C] - kHyony o‘28arTasiar.

44-8. Be88el lenplaTa8l.

Nsbbun
x2y' +xy'+(x2-V2)y =0 (1)
ko‘nwsbéanl 'en8lataga Be88el len8lata8l éeyWaé! Bu yeréa V -baglaly
parater. x =0 nuwita Be88el “npoataa! ucbnn regmnlyar tax8m8 nuiia bo‘laél
Be88el len§laTta8l TateTallka ya narany Wkant§ blr gancba Ta8alalanéa
ncbrayél. Bu paragrallla Be88el {en§laTa8TT§ uTuTly yecblTTl aurkb
al8ornTTl bayon anaTk.

Be88el {en&laTal8TT§ yecblTTl
y(Xx) =xaV cKxk, ¢ ¢0 (2)
KO

ko‘nv8béa blayTi2. Ayyalo bm éawaH pgal:ott§ &rral 1kkl Tana
élheren8la/iab (1) len8lataga o‘ylba ya ¢ laTT8 palyral:alanw {opathl

X

V MNK+a)(k+a - Dxka+V c*(K+a)xka+(x2- V2)V ckxka =0

Bu {engHkéa x nT§ éaralalan o1éléa§l koell/8lyenl:larnl nolga leryla8blitlb a ya

¢ larga msbaran len§latalar sisLeTtasT 1 bo8W gMatbl
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(a2-Y 2)c0=0,
((a +1)2-y2)c =0,
[(a +2)2-y 2c +co=0,

[(a+3)2-y2]c3+c =0,

[(a +Kk)2- y2]ck + CK2="°

BerLLI8bl8a ko‘ra cO0d0 bo‘lmanl ucbwun, blnncbl len8lataéan a =+y exkanHSuuU

{opaTk. Jlyyalo a =y>0 bolt parayTk. Bum boléa KKTcbl len8laTaéan
N =0 vyac24y=0,¥p=1n batéa

c = (-1)"c0 , P=12,.
P 22p(y+1y+2)..(y+p)prl ;o

Tnno8abaHarw {opaTtk. Bu yeréa cO-IxWyorly 8on bo‘lganl boiséamn, c2 n

808éala8b!1I18b Tapn8aéléa cO="uy"— ™ éeb olllb Tapg8aépga Tuyo”™ bo‘laél

Bunéa I'(p +1)-Eylernt§ “pgatTa” &NK8lya8l. Nebbu
Fp+1)=p\, Iy +p +1) =(y + Dy +2)..(y +p)I'(y +1)

Tuno8abaHaréan &yéalatb

(-1)p
Co~22pWlr(p+D(y+p+1)’ P~1.2,.

1a8Y1T1 bo8W gitaTk.
BakTber belgl8léan &yéalanlb ya c2 Xx=0 exkanHSlw Tobalpa 0l8ak (2)
éawaH pa™ornrng y> 0, Yxe K éa yaarla8bumycbl ekanHArT Ko‘r8al/i8b TM TKT.

Bunéan L, an (2) &rtula bMan anlplanS8an y(x) &nk8lyanl (1) élierenslal
len§latanl yecbTéan iora! ekanHS§T1 baT Ko‘r8al/l8b TUTKT. Bu yecblTaa y

{ariib 1-lur Be88el MNmnkslyasl éeyinaé! ya
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X ('1)p(x )2p+1
— N\ _
'V(X)‘?f:or(,, +1r)(7v2+p ]l v>0 (3)

Kabl belaanaél.
Apar a =-y< 0 ya bumn 8on bo‘lta8a, n boléa xmééi1 8bmntaéek (1)

éUTerewbl {englataTng yana bii (2) Ko‘nm5béaal yecbiww, AUrEb TUTKT. Bu
e8a (3) {engKkéa V T - V gaaltabblt8b owaK anlaglanaél:

» (-1)o (« )2
(X)) =X A 2 3] r-, V>0 (4)

p=o [ (, + +, +

Jhy (x) -Wnkwyana Var/ibA 1-1vr Be88el Nink8lya8l éeyllaé!

Apar V>0 ya bullin 8on bo‘lta8a, n boléa ™ (x) ya (x) LUnk8lyalar
cbwp erk/ bo‘1aél, ya’'t

c™r(x) +c23 x(x) =0, xe K
lenallk Maga!l 4 =c2=0 bo‘lpanéa balarllaél. 8bunth mncbun V>0 ya bulvn 8on
bo‘lta8a, 3y(x) ya (x) LWnk8lyalar (1) éWNTerewbl {englatantg P.Y.8 T
1a8bki/1 ollaél baTéa 18bbu
ywW(x)=c!V (x) +c2Vv (x), ¢ =coT!

LLnkstya (1) Be88el {enplaTta8TTa yecbWT bo‘laél
Agar V bulun, ya’t V=n 8on bo‘18a, n boléa (4) &rtnla yaroggi2. Cuni,
UnNTh TaxT” cbeksizga aylat8bl TUTKT. ATTO (4) &rtulaéa V—n éa UTtiga

O'‘VMBbBTUTKT:

1
=0, p=0,n-1
Fr(-n+p+1)
Har b {aytlangan x laréa
X
(- )p(L)2pn
/A ZUT A ZY AT

Tnno8aba! o‘rirll Bunéa p =n+ T éeb
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/ \2T+n

—

len8Hkka e8a bo‘lanw. Bu len8Hk "n{x) ya * n{x) lrk8lyalarwun8 n NnT8§ buiit
OxyTanariia o8& Vg ekarllVVim ko‘ r&abrH.

Buiit n lar(la (1) {en8latant§ lkktcbl c\IT "\ erkH yecbiinwa 2-XT
{alitoH BeS8el riTkSlyall peyrack ya Yh(x) orugl belfManacd Y(x) LUNK3"yauu
O8lraSracll5kly— buwyll (ortuksiian (bycblawb baTt lopléb TuTkT. Bunga

1;,0'Xlallb oUiiTazéan x —>+0 éa Yh(x) iTkSlya aykiast

cOlrc[1+0()],n=0

allwplolikalaru yanoanantldsblnl e, 1K1 eranw.

3bunéay b bullin V lacla(l) diererwal len§latanT§ wnwwy yecblr
yy{x) = cyly(x) + c2%/(x)

KOo‘NnT3Ma bo ‘larekan.



45 - 8. 0 ‘rparta8 koellUblyenll cbwgW bir mllerewlal len§lawalar

818leLu1a8l.
N3bbun
|7|ny: a2lY2 +a2y? +eee+372mM,
Vluyz =adYl + a22y? + ===t a2AM,
X (1)
h _

i ay1+ arpyp A-----J1amyn;

Ko‘nT8bléaal ériierewbl len8latalar 818l:eta8l benl8an bo‘18T. Bu yeréa
ak e Kyok aJke C bbalaly yok koTpleks 3onlar, y1(x),y2(x),...,yn(x);x e K

nota’lnTt &nk8lyalar.

Ownynag!

a2l az22 eeces 3 21
(2)

anl o ann

Y(xX) = (YUx)Y2(x),"",Yn(x),) ,xekK,

N ={im ..M T
X Mx’ nx '’ X

S0 S¢

beMasblaréan &yéalatb (1) 818lLeunnl aulay Ko‘nw3sMa yorEbl TUTKT:
LS
<~ . 3
™ Y. (3)

Bunéa x e K, A-kyaéra! TaM3a, y(X)-noTta’lnTt Vek or-"mnk8ya.
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bewwa-1. Agar yl(x),yo(x) yek*or-I'vink8lyalar (3) sisLetanTtph yecbltlan
bo‘18a, u bobla y(x):cxyl(x)+c2yo(x) yeklor-1mnk8lya bat (3) 818lertanl

yecknT bo‘laé! Bu yeréa cb c2- kilyony o‘28arTas 8orlar.

bbo! NeTTa 8bariiga Ko‘ra,

1 2

ax Ay (x) = cllélg(— +2 ’()J‘X—-——A[cly 1(x) +c2y2(X)] =

Nyl
=cC y - Ayl tcnay-- Ay2 =0
ax ax

KeytcbaHk A-taM”at A:Kn” Kn, A- cbwg ak8lan{t8bntg Kn

mrotng el,e2,....en ba218éap,1Ta1rI7Ba81 éeb bisoblayTi2.

Beriigan (3) 818leta 1mylal y(X) =0 yecbltaa ega exkanol ray8ban. Bi12 (3)

gigleTanmny8 lrukal bo‘lragan yecKUTT
y(x) =eAN (4)
ko‘nT8bléa 1/aytl7. Bu yeréa Ve 0 8onl yeklor.
Bu (4) lengVk owa! atglangan y(x) Vek™or &nkslyaT (3) sistetaga Mo'yb
AeAUN=AeAlN N= (b 1R,---, )T,
yaT

AN=AN, Ny 0

{engMkka epga boYatiir. 3buntg uckun YV alpebrantg ayrT lwbuncbalartl

bayon giati2.
Ta’'rn-1. Koan &uU 0 » Ne Kn yek!or ncbun wbbn

an=aun (5)
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Tuno8aba! o‘rtU bo‘18a, A-8onga A Talrli8anTta xo8 axyTan, W-yekloraa e8a

ntng xo8 yellon éeyiiaé!
Ma’'lntkl A TalrA8antpg xo08 AlyTavian wbbwu

gel(A- Al =0

xarakrerisuk {enpglataéan {opiaé! Bu yeréa | -biilk Talillba.

(6)

TeoreTa -1. Agar A Ta{rl7l8anTp, AlLLA2,— An xo8 Myrtal:lan bar xi1 bo*18a,

nboléavning Wb 2,...,n x08 Vararla™ cbl™N erxll bo‘Vb, Kn irotng ba218tl

1a8bKll anaé!
Bu {eoreTat anynaawoba baT bayon g/isb TUTKT.

Teoreta -2. Agar A- Ta{rl7l8anT,q Al,A2 ,—,An xo8 gxyTaHan bar xi
bo*18a, 1 bobla 8kunéay nxn-oYcbarl] xo81a8 T(&e!T ¢ 0) Talrl8a Tay | né

bo‘Vb, anyiiaa!

A 0 0 - 0
0 e= (
T- AT =/11: A
0 0 - 0
0 0 0 e Aq

Tnno8aba! o‘rt bo‘laé! Bu yeréa
T =W, n2 ,—,vn)
bo‘Vb, - A Ttalri8anta A xo8 glytallanga To8 kelinychbl xo8 yekloriar.

beTtTta-2. Libbn
y(X) =eAl

yek!or -Lnkwya (3) bt M8 8b1:eTtanT§ yecbii bo‘IBblucbun A 801 A

TarizanTpg xo8 glytan, W e8amnntg xo8 VekLo bo‘VBblrarur Va yelarll.

(7)

TeoreTa-3. Agar A tarnnsantg Al,A2,—,An xo8 Vyralla™ bar xi1 bo‘18a,

n boléa:
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1) Usblbn
Y(X) = CIMXKL+ C26/N2XK2 fh------ nCIE N IXKIT ®

yeklor-lmnk8lya  (3) élUerensbl l:ienSlatalar 3”eTa3TTpg Yyecblutéan iisoral

bo‘laé! Bu yeréa ¢ - Ixiyorly o‘28arta8 Sonlar.

2) Agar y(x) -yeklor-lmnk8lya (3) 3b”etanTtp blror yeebltl bo‘l13a, u bloléa
clc2,...,.ciro‘28artaglaTT8 8lwnéay alytaian {op/laéM y{x) (8) ko‘nw8Ma

bo‘la€l
bbo! Teoretabtncbl banérttg 13bollleTTa-1 yaleTtTta-2 éan kel/b

cblpaé! 3blunTtg ncbin {eoretanTtp 1KKTcbl banétl 18boiaywil?2. Buntg wvcbiin,

fvyléanl
y(x) =Tr(x) (9)

abnasbinsbléan &yéalanlb (3) 3b™etan!

T _ =AllXx)
X

Ko‘rTi8béa yorEb TM TKT Bu {engHknTa Ikkala {aTonuu T 14e3kan Ta’riisaga

cblp {aTonéan ko‘paylTtb

ya't
o (10)
l:en8HKT blosii giaTt12. Oxupa (10) élllerensbl len8latanl Koorétablaréa yo23ak

(11)
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8oééa éliieren8lal len§laTtalar bo8W/ bo‘laél. Bu lienglatalatl bTn kebn yecblb
r,(m)=c”™, 22()=c2en-"',-,2,,(x) =c,en (12)
LLnkstyalarw {opaTk.
Anar An WroTtng bulik yeKoiann
/=(1,0,0,...,0),/2=(04,0,...,0),...,/n=(0,0,0,...4)
Ko‘nwsMa belaiiab 018ak, 1 boléa r(x) = (rxr2,—,rn)T yeklor-lmnk8lyanl
wbbn

2(X) =cleA/ +c2eAxs2 +< +cneAx/n (13)

Ko‘nT8bléa yo2isb TMTKT. X08Ta8 T Tab'isantg m8{unlan A Ta{r8antg U

x08 Vekl.orlanéan msora! bo*1aaw ncbun
T/K = K (14)

Tuno8aba! baJanlaél. Ywonéan (13) {engHknta I1kkala {aTonpga cbapéan
Tralr8ar 1a’srr NMVV8b ralr)as8léa (3) ériterewbl lenglatalar 8B1:eTa8TTA
yecblT1nl bo8W giiaTii:

y(X) =T-.(X) =c,eAx/ + e +crneAXT/n =creAXT\ + Cc2eAXTUI + = + crne AXTWU,,

Teoretanta bwm baném bo8bpgacba bat 18boMasb TUTKT. Vaglgal.an bart

W, 2, — /n yeklorlar An laroéa bazist 1a8bkll agipgan wcbun n8bbun
y(X) =al(x)x+ a2 (x)2 +--— +an(x)Mn (15)

yoynta YxeA=(-pa,p) €a o‘nm bo‘laél Bu y(X) -yeklor-lmnk8lyanl (3)
818leTaga Mo‘'yb

a{ ()N + &2 (X)N2 +-----+dn(X)n = al (X) AU + a2 (X) AR +-----+an(x) AVin =
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= Alal(x)kl+ A a2(X)K2 r------nAnan(x)Kn

Tunosaballl blosn gnarti2. Bunéa kK(,K2,.,K n yekl.orlarrg cbl2ig/ erklUar

e’Hborga okak, mnéan ~my"éaoh
a{(x) = Alal(x), a2(x) =A a2(x),...,a'n(x) = Anan(x)
30ééa élllerensbl len8latalar kel/b cblgaé! Lilarnt8 bhr bIrlrl ke{Ta-ke{ yecblb
al(x) =clefTxa2(x) =c2eA x an(x) = cneAx
LLink8lyalarw Llpits olatl2. Toplgan bu LLnk8lyalart (15) {englkka ~o‘yb

y(X) = cle AXKL n c2e AXK2 +---- ncre AXKI

(3) 818{etanl yecbl TT blall gnati2.

Ay&yWK A Tain'irzanTpg barcbla eleteniian bbalaly 3onlaréan inora! bo*18T.
Bn bloléa (3) érnerensbl len8latalar 3”eTa3Tnpg bhaolaly yecbltlart {oplsbl

alparnTtl bayon giati2.

bewwa-3. Agar A-byVVVYy eletenll Talrin8a bo‘Wb, A-30nl vnTh Xo3
alyta{l, K-e3a untg xo8 Vek™on bo‘18 , n boléa A-xo3 alytalija, K-xo03 yeklor

TO3 kelael.
bbo! 8bainga Ko ‘ra
AK=A KO0
Bu {enaglkéa "al:na8bayo™Ngan baélatta kKoTplek8 ~o‘8bra8™Nma o‘Vb
AK = AK

Tunosaballl olarl2. A-baVV“VYy eletenll Taiiinsa bo‘lgat mcbun

A=a \1=ii =(ay),1=i1 = A

o‘riMl bo ‘1aél. Bunpga a3o3an yw,onéapg lenallk nsbbu
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AK = AK

Ko‘nT8MT olaé! Bunéan o‘r nayballla A 3on A Ta{riisantg xo3 alyta{l, K-

e3a UNTA X03 yekron ekanllal kelb cblgaé!

Apar A xo8 ™Myral: ba¥v¥Vy 8on ,ya’t A=A bo‘183 nboléa K x03 yeklornl
bbolaly allb {anlasbl TTkrn. 3blvnéay allb bi2

y(X) =eAK

baYVYy yecblTaa ega boYatbl

Apar A xo8 Myral: koTplek8 8on bo‘18a, n boléa
y(X) =eAK
baT koTplek8 bo‘laé! BuyecbltlatTg ba™¥VVy Vata~unt ~M8rig
Y1(x) = Ke{eAK},y2(x) =1T{eAK}

blat  (3) élleren8lal lenpglatalar 861:eTa8TTh yecbltlanéan iliora! bo‘laé!

Bunéan {a3”™an (3) si8leTa KoTplek8 ~o‘8bTa
y = eAK
yecblTaa bat ega bo‘laé!l Bu yecbltnta bbalaly ya tayblnT gl8udarl
Ae{elxk} = yl(x), I T{eAK} =~Y¥Y2(X)

Ko‘nTt3béa bo‘lb, (3) sis.etanTty baVVVy yecblTlar ~vill"\gY1 beraé!

Berngan (3) ériierensbl {englatalar 313{eTa3TTa bhkalaly yecbltlan anyléagioba
{opdan1  Bunlng wcbmin A Ta{rnsantg barcbla bealaoly xo03 Aglyral:larlnl

ALA2,...,AK owgaH, koTplek8 x08 palyTtarartl AK+bAKH AK+HMN\+27--  owaH
belgiab olatl2. W bloléa (3) éllerensbl {enplatalar 313{eTa3TTgh Kiiyony
bpalaly yecblTl
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y(X) =cleADU + c2eAx2 +« +CKA K+
+ cKk+17e{e AKHIXVK+1} +

+ CK+\NT {eAKHIXVK+1} +---- (16)
KO ‘ribéa bo ‘ 1a&l

3bunéay allb, A wualrlfBa bar xii x08 MyTta™Ma§a (ya'T 0&8y) ega bo‘lgan
boléa, (3) éllerewdal lenglaralar 818letaning barcba yecbT”~” {opisb
alpariAiTl y™Nean™ bo8Mebla™éan ora! bo‘laér

1 A Taii'banTtg barcba 0ééy xo8 glytallan mnsbbu
A(A) =ée!l(A- A1) =0

xarak'eriglik {englataéan {opinaé!

2. LI8bbu

all =an

alpebralk lenplatalar 8181l:eta81l yecblb, b Vb, —,Mn- xo8 yeklorlatl {opaTk.

3. ~Loya! (16) &rtulagan (3) élllerewlal lenglatalar sis{eTaslyecbHa
{opiiaé!

46- 8. 0 ‘rgarTa8 koellblyenlU cbwigH bir nllerewlal lenglaTtalar

gigle Tasin KarraH xo8 alyTtalllr bolMa yecbl8b algoriTl.

1 Ayraybk An &roéa berngan 8iTTe1rk bo‘ltagan A cbwal opera™oTTg

biior {eb e2 e==en} baziséaal Tal:ri/8a8l wwibbu

a=a X Ly=1n
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kKo‘nt8Ma bo‘Vb, n Kkarral A xo8 ™Myta™Nga ega bo‘181. ™ boléa vwng ' YYIN

erk/1 xo8 yekl.orlartTg soni Kéan KaT bo‘laér 3bmnTtg mcbmn A TarnsanTtpg

x08 yeklorlarl An ~aronth bazigiu 1a8bk]l aglltayél. ATTOo HAn Naroéa [oréan
ba218Inl 1weisb TUTKT. Bunta ucbmn Joréan kaf{agl ya 2an)T baTéa yopisbgan

(yok erga8bgan) yek!or LL8buncbalartl bayon allBb rarur.
Ta’'nl-1. 18bbun

Al 0= 0
0 Al =0

00 0= A

Ko‘nTsbéaal TailH3aga ~oréan kalagl éeyiiaér Bum TalrlA8a yagona K karraH A

x08 pglyTtalga epa bo‘lb, K mnlngoYcbaTtTt blUnaé!

bnél ~ Talrli8anta A x08 palytaiigpa To8 keluycbl barcba x08 yekoiiann

{opatiir. Bunng wvcbun wbbn
X =AX, X = (xl,x2,—,xr|)T

{enpglatantg nolta8 yecb”™a” {opatk. Bu lenglatanl koorétablaréa yorlb

anyéanl

AXL + X2 = AXL,AX2 + X3 = AX2,— ,AXK=A K

l.englaralarl bosIA anatrr. Bunéa x2=0,x3=0,—,xk=0 bo‘Vb, xl-Ixl;lyorly,

8bvning ucbun / Taf{rli8a yapona
/7 =(\0,0—.,0)T
x08 yekorga ega bo‘laér A" &2onta bunéan bo8™a
/ =(0,1,0—,0)T,/3 = (0,0,1,0—,0)T,—,/ k = (0,0,0,—,\)T

bk yekolianga 3 Talrif8a ~my eancba la’sir ~VMag™
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NN =#1. 0 =#2 +N,-",/k =#K +/Kk-1
Ny~aybk # Sow A Ta{rli8anta K karraH xo08 ~YyralA bo*18T.
Ta’'nl-2. N3bbn
A\ =# b Kl 0,
AK = #K2 + K],

AK3 =# 3+ K2,

AKK = # KK + KK-1

{engllart panoaHaniin’cbl {,,K2,...,Kk} yeklorlar 818Leta8lga A Talrli8antp,
loréan raryT éeyliaér Bunéa kl -A-talri8antg xo8 yek™or!, K ,K,...,KK-UNga

yopisbgan yeklorlan éeyiaér

Ywonéagl /1,/2,...,/K Vek™orlar N [oréan kal:aaTth [Adoréan rarytoT “a3bkii

aiaér

TeoreTa-1( Nlornan). NxHyony A Talrl8anTa barcba xo8 plytalanga to8

kel~cbl  Hdoréan rarytéan {uridgan Vex™orlar gigletast Kn larontg ba2bT1

1a8bKkl1 apaér
Bnél A Talr8awung ~o™éan baz2liéast Ko ‘nT8blw ~&eéaloVebl 188N kel aT12.

Teoreta-2. MxHyony A Talrli8a ucbmn, 8bunéay xo8ta8 T(ée!T h0)

Talri8a lopWtib, myléanl

n 00
0 0
nT= 32
0 0
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lenal]k o‘rrll bo‘laé! Bu yeréa ~ ,¥2,...,3y Ta{rli8alar T08 raysbéa K ,K2,---K)

0‘lcbatl/ "Noréan Kalaklanéii:

A L 0- 00
0 aoc L 00

00 0 « A 1
00 0. 0 a
Bunéa Kl +K2+,...,+kn=n, {Ay}n=1- A Ta{rl7l8anTp, K, ] =1n «karra/l xo8

AlyTtan

2. Pnyléanl

8(/: Ay, y(x) = (YI(X)y2(xX ...y ()T (1)

xed A=(a(y), r] =1m; a4], =coT(

n notadmt n {a éllerewlal {enalatalar 818{eTa8T1l marayHk. Bu yeréa A-
o‘2partas Talri18a y(X) -noTa,1lnt Vexk™or LUnkglya. Parar “Mayl’x A 8oT A
ue{™Y8arry K karral xo8 ~Myra™™ bo‘lb, N, ,IB,....VIK yeklorlar vimng [doréan

ranwiéan soral bo‘18T. M boléa bu doréan 2an]toa (1) érllerewbl {enalatalar
gig{eTtasTTa K {a yecblt! 108 Kelbblt ko”™a”aTk. Bunng wucbun, ayyalo

wbbwu

22 =32, 2(x) = (21(X)... 2K())T )

érlherewbl {enplatalar sis{eTasTT/ yecbT”™ {opaTk. Bwunéa / -loréan
kafapléan rora! Ywonéaal (2) sis{eTaT kooréta{alaréayorarTk:

2A=Ry+22

22 —M22 +23,
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2K-1 =#2k1 +22,

2K = H#2K.

8o‘n8ra bum érierewbl len8latalar si8LeTasTT§ oxupg len8lata8léan yuionpga

parab yecbaTti12:

#
2K(X) = (ke

[ 4 # o, # X
2K-1(xX) =cKk-le + ke Q<1 +O(i €

X il I'I#X
21(x) = C1+(21|+~+Q<(K_ 1)

3bunéay gllb (2) élleren8lal lenglaralar 861:eTa8TTa IXAorly yecbTT
2(X) = Q2@ (X + Q2(2) (X) +-- +A2(K (X)
Ko‘nTt8bléa yo2bblTUTKT. Bu yeréa
2® (X) =e# /b

Y

( Voo
2(2)(x) =e# (72 +X/1
V 1

2000 =™ fici ire b

Bunéa / 1,/ 2,...,/K Vex™orlar ™ TalrlA8antg [oréan ran~néan liora! Ownyléanl

P (x) =/1,
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X x) =12 +)/

X XK-1
= + - 1+ e N
Pk(x) =/ k lI/K 1 7K7_ 1 /1

belaina8béan &yéalan8ak, yu,onéap {enalklarmnl
2 (x) =eAPL(X), 2(2 (X) =eAP2(X),
2(3\X) =eAPR3(X),...2 (RAX) = e APK(X) . 3)
Ko‘nT8bléa yorisbTuTkKT. P-(X),] =1K yeklor-LLInk8lyalar n8bbwu

OPy (X)

P/-1(XXY=1k
Ox ]

{engHkT panoa{laniiraél. {/ 1,/2,..../x} -yek{oriar-sis{etast / Ta{riA8anTtp [oréan

2an|Tw {a8bkii gganl mcbun
(x) = APy(x) + APy-1 (x)

Tuno8aba{ bajanlaél. Maglpa{an bart:

XK-2
P (X)=X;+Z( + o + — /2
+(x_ul™ =AN+/1a L+ /1-2)+ N
K—2 K

- t— (A2 + 1)+ — % a/1l=

(k - 2)! 1 (k -1)! 1
AI/ X/ 1 X! /ln / X 2 X /1K_2\

= + — /" + e e + = + o

/ 1> (k-DF" 1 vy %i 1{]] (k-"2)



=J1p] (x) + py-1(x).

bnél, pnyléanl aymnTtaTt blgsoblayT12:

—N N (X)=Ne#HP,(X) +te# T -e#HXK (X) =
éx éx

Ne#P.(X) +e#P.-1(x) - ## P .(X) - e#P-1(x) =0.
beTak, 2(0)(X),y=1K Vexktorvink®Valar (2) éi/lerensiar lenpalatalar
gigleTasing yecbltMan nora! bo*lar ekan.

Alloya! A Talrh8antn K karraH A x08 plytaHpga T08 kel”cbl
KL,K2,...KK Joréan 2an]tga (1) éillerensiar lenglatalar sisLeTasTTg K la

yecblilw 708 kell8birl Ko‘rgala T 12. Buntg wcbun anyléanl

Y1(x) = e#Kl =e#03%(x),

Y2(x)=e# x*! +K =e#02(X),
VAl Yy

(4)

r x-“ X-2 X
/\

n
Y™ A N REETT T Ky =707
Vekl.or-vnk8™yalar™ 1urlb o1a T 12.

betTta-1. Nebbu

YI(x)=e#(x), ] =1k

Ko‘nTsbkast Vekl.oN-&nk8Myalatrrty bar blrl (1) éllerewbl lenplatalar

gigleTasing yecbliwéan mora! bo*laé!
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bbo! bertantg 18bo{r1 K>2 bol ucbun kel{™awr? (k =1 bol ray8ban ).

N (x), ] =1,K yek{or-TunksiyalaTT 8§ artlan”5bl8a ko‘ra

°0 1x)
Ox ]

Tuno8aba! o‘rrll Ywonéan W,I,...MK-yeklorlar Adoréan ranpnt {a8bkll an8anl

mcbun, ndbbu

W (=W )+ -1(x)

{en8HK balJanlaél. Bunéan &yéalanlb anyléanl ayrrranl bl3oblayTxr:
Y,-(X) - Ay1(x) = a*Ad /(x) + e A O'~(x) -
- eAANM-) = A 2 A (1) +AM? A -1(x) -
AeAQO, (X) - eAO,-1(x) =0.

betak, Yy.(X)=eApa. (X), ] =1Lk- yeklor-LLnk3lyalar (1) énTerensbl {enpgaTaar

88eB8NTYR yecblTl bo‘lar ekan.

Teoreta-1. JlyfayHk An &ront8 [Aoréan ba2abl A wa{™\8atn8 Ky karra
AN xo8  pglyta{lpa T08 kKelmycbl T {a WN°\WUn),..., Nn),1 "y~ T,

Kl + K2 +-----+KT =N “oréan ranwéan wsora! bo*181. N boléa :

y(x) = E eAx|Q(na &)(x) + Cm)a 2{])(x) + = + CKn)akK, (J1(x) ()

yekior-imnkslya (1) érvierensial {en8laralar &"8{eub8™NYY8 yecblT[éan bora{

bo‘laél Bu yeréa C( ),C2),...,C( ),] =1, T- kHyony o‘r8arta8lar.
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2) Agar y(x) VekLor-wink8ya (1) élleren8lal lenplatalar 8651:eTa8TTg,
buw yecbliw bo‘18a, 1 blobla 8bnéay C( ), C2),..., C ) o‘28arta8lar lopllb, bu

y(x) yecblT ncbivn (5) 188V o‘mll bo*‘1aél

bbo! Teoreta bitcbl banérl Eboii letta-1 Va 8|/|perp02VB1ya
prrsp®an kel/b cblgaé! 3buniing wvcbun leoreta &kiincbl banéTtTtph 18bolTl

Kenmarx.

Taraz pgrayrk  y(x)  VeklLor-"wink8“ya (1) éKrerewbl lenalartalar

gigleTasinng biw yecbliw bo‘18T. Har blr xe K laréa y(x) yecblTT Kn

&2owwng Adoréan ba2asi owall yoyEb TUTKT:
T
y(x) = X 4°)00K{) +$ )OOK( ) +—+" )(x)K) 6)
3=1

B y(x) VexLor-vinkdyarrig (6) 1roéadlnl (1) élleren8lal lenplatalar 8181:eta8lga

~o‘yd MoMean 2an | TnT§ {a’rlLiéan &yéalan8ak

N
e4D)(X) KO) + é4r )(X) K(]) + — + ¢ LI X)

o & éx 6x

-
= X A\NAX)AK[® +4(M(X)AKN + +4PUX)AKN
}=1

= >§14D)(X)ﬂyKD) +427)(X)(A] KR + D))+ —+4() (X)#]K() +K)-1)

AP+ W +#2 )i+ (hD +

k] (x~ 1k] -1 + b k]
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Tuno8aba{ keHb cblgaél. Har brr y(x) Vek™or™ “oréan barast bo‘ytoba (6)

yoynTta8tT§ yagonapéan guyléanl

=A $\ X) +&>(x),

=AS\X)+#\ X),

o AN ()+Ne (-).

°$KJ1(X)
o AX ()
T {a &llkrerBlal {enSlatalar sis{eTasl kelb cblgpaél. Bu 8B{eTaT pa8{éan

yngonga garab yecb8ak

K-1

x)= CUI+C - +< +Cx X e
1 V (K] - D

A-

]=12,... 7. ]=1T

{engllar bo8/ bo‘laé! TopMgan <() (x), ] =1, T &nk8lyalaTT§ bu Moéalant

(6) yoymtaga "o‘yb y(x) yecbltnng (5) ko‘nt8béa “a8VVMar8y&a 18boncb

bo8I/ anaTrr.
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47- 8. 0 ‘rparTa8 koellblyenll ebP1ull bir ™ bo‘ltagan vllerewlal

len8laTalar sisie T asi.

Onyléanl

&y:Ay+/(x), xe(a,b)c A Q

Ko‘n T8béaal ériterewbl len§laralar 818l:ieta81l “&ayl’™X Bwu yeréa

y(X) ={y1(x),...,yn(x))T=noTta’lnt  yeklor-1mnk8lya, A=(an), a™ = coT(
I,] =1,n-benl8an o‘28artas T1a™Wsa, /(Xx)=(/_(X),...,/n(x))T-benl8an wrlnk8l2

LLnkuiya.

Ny{fayHk y0(x) yek{or-lunk8lya (1) 8bl:etanT§ buw yecbuw bo‘18T. U

boléa (1) {enalataga v8bbu

y(x) =2(x) +y0(x)

alta8lrabw ~o‘11a8ak

2 x) + Oy0(—=a"2(-) +y0(-)) +y (-) =A2(-) +ay0(x) +y (x)
ax X

Tuno8aba! bo8 bo‘laé! 3baitga ko‘ra yO0(x) yeklor-lunk8lya (1) {en§latanl

NanoeMarl™Meen, ya't

ay0(x)

x - Ay0(x) +/ (x).

8bunTt8 mcbun yuwonéapn {engHkéan ndbbun
Q(-)

= A2(x) (2)

brr T8 éllerewbl {englata kel/b cblgaé!.
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Agar (2) blr w1 siglewanmng ™ (x),...,~ (x)  cbl2ig/l erk/ yecbltlan

Ta’'lnt bo‘18a n bloblanntg ntTntly yecbliw
2(X) =" (X) +c272(x) + —+ a2n(x)

Ko'riwbléa bo’ 1181 oblTéan Ta’lut. Bu lengllkéa of-Ix;1yorly o’28arTas 8onlar.

BeTtak (1) sistetanTth vwuty yecblTl
y(x) = AMNM(x) + @72(x) + —+ arn(x) + y0(x) 3)
Ko‘nTt8bléa nMaknar ekan.

bewwa-1. Agar y1(x)Va y2(X) Vek omnk8"yalar To8 raV~8béa anyléaanl

tb 4 X)
C Ay () W (X), } =12

len8laTtalaT]a8 yecblitTkn bo‘18a, un bloMa y(x) =y1(x) + y2(x) Vek™or-"wnk8“ya
1n8bbu

%X =Ay +/1(x) +/72(x)

kKo‘nTsblaal {engkTtanTa Yyecbliweéan iisoral bo*laé!

bb ol

By =8yl +8y2 =Ayl +/r(x) + ™ +/2(x) =
exX  éx ex

=AYl +y2)+ U (x) +42(x) = Ay + U (x) +42(x).
AWalo “my"eap™ xmnsmsly bblrl ko‘nb cbl™MaT™2.

Aylayllk # 8oT1 A Ta{rl7l8anT,c|I bitor xo8 Myral bo‘Vb, nnga K,K2,...,K -

loréan 2an|T T08 Kekun.

TeoreTa-1. Para2 giayllk (1) lenglataéa
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[(X)=eMP 1(X)M1+T (XUN2+ = +Pr(X)U K\

Ko‘nTsbéaal VekLor"wnkdya bo‘18T. ~ boléa (1) érMerewbl {en§lawala®

glig{eTasT T§ MB8bbu

_eN0.T(X), NpA
XNONT( un=A

y(x) =

Ko‘nTsbéaal yecMT Tayuwé ya yagona. Bum yeréa P~Y-) P12\X),...,PTU-)
garaJast T éan o8btayélpan berflgan ko‘pbaélar, ~T(x) Va”T+k-1(x) -

Ko‘pbaélaTT§ éawalan To8 rayEbéa v ya T+K- 1.

bbo! (1) éerensiar {enalatalar sis{eTasTT§ yecbl/In!

K
y(x) =E%] (V] (4)

ko‘nT8béa blayTin. Bu (4) Vek™or-&nk8Myatr (1) {en8lataga ”~o‘yb ~oréan

2an|Twn§ {a’niiéan &yéalan8ak

K K
1y O = E%I00AN +

K (n
+e**]e_lPT (-)n =U\NX)n\+

+ ]EZCC( AN + -1 \+e|\/)(}|§lFtr\x)l/l, (X)

Tuno8aba! bo8/A bo‘laé! Bunéan ya N, W,..MK yeklorlaTtt8 cbrxal1 erxlllBléan

anyléanl

C'(xX)=A L +Q(x)+e™MMP1iXX),
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4 -1(x)= -1(x) + 4k (x) +endP» -1)(x),

4" (X) =XAn(x) +esrtP »)(x) (5)

Ko‘nT8bkaal &llererBlal {enakTakr ke/b cblfaé”. Bu {engkTakrT pa8Man
ywonpaa garab yecbaTtl2.

Apar N bo‘183 n bloa bn éKTerewbl l.enalartalanung,
4 (x)=eno;;)(x),..., 4(x) =e0-KXx)

Ko‘nT8blkaal xndndly yecblMan Tay|ué Va yagona. Bu yeréa 01}Xx),..., )(X)-
Ko‘pblaélarnTg kaTMa blU:a8tTa éawa8l T pga leng Topiagan 4](x) laming bm

fmoelamil (4) yoyllTtaga ~o‘yb

K |In
y(x)=ell >S_1°"_")(X)K] = A T(X)

1a8Y1nu olat!2.
Apar # = bo‘13a nboléa (5) {englatalaTtTg
4 (X) =xeK*K>X),4KIX) =xer+ [ X),.., 4(x)=xe"'*", (X)

Ko‘nT8bkaal xu8m8ly yecbltlan Tay|ué Va  yapgaona. Bn  yeréa
6 (K)(X),. .,OMKJX) T08 rav8béa T1,..., T +K-1 éEawaK ko‘pbaélar. Topllgan

44(x) larrra, bu Vodalartl (4) yoylltaga 0o ‘ylb

K
y(X) =xe' X o<HK-1(X)K =e' X2 T4K-1UX)
=1

(1) éKTerewbl {englaTtantg yecbl TT Lopaw™?.
Bbrnel ntubly bolml parayTi2.

Teoreta-2. Aylayllk (1) 818leTaéa
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/ 6() =ePT (X)

Ko‘ramMa bo‘18T. Bunéa PT(X) T -€awa Vek“or Ko‘pbaé. N boléa (1)

éerenslal {englaTanTp,

y(-) =enaT(-) (6)

Ko‘nTsbéaal yecbT Taywgé. Bum yeréa ~T1+k(X)- (T +K) éawall yeklor-
Ko‘pbaé bo‘Wb, agar n sonl1 A Ta{n{8antpg x08 ™MyTta™ bo‘lTta8a K= 0, gaar
801 A Ta{n{8anTg r karra/ xo8 Myrtaléan itoral bo‘l8a K=T éeb oMnaér

Bunéan {a8bman ~ T+k(x) Ko‘pbaénTa koeHsenidan N oYcbatll  8on

yeklorlaréan visoral

bbo! Jiyfaylk A 1a{n{8a Ky karra/l Ay x08 “yrtal:oa ena bo‘Vb, An

virontg doréan bazast T {a Un),K~A,..., ), ] =1, T - Doréan 2an]Téan iora{

bo‘18T . Nebbu PT(X) yek{or-ko‘pbaéT "oréan barasibo‘ytoba yoyaTtrr:

T
PT(x) = E PL)(X)NT ) +P2() (x)N20) + +PK]0) (X)NK] 0)

Bunéa P°)(X),..., P °\X), ] =1,T kKo‘pbaélarTn rcbléa katléa bi/e8l T -
éarajall

Anar

yeklor-1vnk8lya wibbu

_6( = Ay() +en P ) (X)M1r) +“"_+PK/\A )(X)I/IKAA ) @)

Ko‘nT8béaal érereBlal {englatantg yecb T bo‘18, nnéa “myéaat
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T N
y(X) = X y0)(x)
}=1

NINk8Ya (1) 8'8Letarrng, xm8n8Yy yecbllTl bo‘laé!
Para2 aWk JhJ12,.Jia@d<a<n) A Ta{r8anta xo8 MyTallan bo‘18T.
Apgar /noJ/TY =14 bo‘l8, wn blléa (7) bIr 181" bo‘lTagan 8i8leTa
{eoreta-1 pga a8o8an
y0)(x) =e'n ]mr(x)
KO‘"T8bkay® xn8n8Yy yecblTna eqa bo‘laé! Buyeréa  T(Xx) €éarala8l T pga leng
Ve or-ko'pblaé.

Apar N =Jh bo‘183, n bloléa (7) lenglata {eoreta-1 aa a8o8an

yo)(x)=xe'n JmrK-1(x)

KO "T8blégy® xm8ndYy vyecbltoa epa bo‘laél Bunéa THK-1(X) éarajasl
(T +Kk-1) pa leng Vek“or-ko'pblaé. Oaralayol:gan boléa (7) {enplatalarmrg,
Aolaanlan

yo)x)=e'a 17(x)

Ko ‘“M18bEga xn8n8Yy yecbllTaa ena bo‘laé! Bu yeréa » }r(x) éara]a8l T pga leng,

bo‘lmn Vex“o™ko'pblad. Bu Tuloba2alaréan Va 8uperpo2l/Blya pnn8pléan (1)
8l8leTa (6) Ko‘rTbbéanl xmdndly yecblTtaa ena ekarnl/jol kel/lb cblpgaé!

mob-1. AtallyoMa (6) ko‘“Y18bkgay® yecbllnl a;wTa8 koelAlALyeniAar

lwnéan &yéalatb baT {opEb TUTK"M.
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48- §. 0 ‘28arwa8 koelllblyenll ebPlill bir "t bo‘lTagan llerewlal
len8laTtalar 818leTa8lnl aTyTa8 koellblyenar wmnlMa yeebl8b

BI ™8I bo‘lTagan wbbun
a/( = Ay+ePT (X) Q)

Ko‘nT8béaal éllererBlal lenalaralar 8'8"eusd" ber/lnan bo‘18T. Bu yeréa PT(X)
éaraja8l T palenabo‘lmpn

.
PT(-)=EP- @

Ko‘nT8béaal yeklor-ko‘pbaé, P],}= 0,T, 0‘2parta8 ek orla\, s =cox{.
myNéan” 1k bol b o‘16bl TUIC| KT.

1 Keronmawrca bol (/21 8onl m8bbu A(A) =éel(A - Al) =0 xarak{ens{lk

{enplaTtanTg V€2l bo‘lTtagan, ya'T A(1) ¢ O bol).

Apar n 8on xaraklerl8lik lenalatanlng M 121 bo‘lTa8a, ya't A(n1) ¢ 0 bo‘18,,
nboléa (1) értaerewwbl {enaolaralar 818{eTasl

y(-)=emaT(X) 3)
Ko‘nT8béaal xmdndly yecbltaa ega bo‘laé! Bunéa M 1(X), T —€awall Ko‘pbaé.

NT(X) KO‘pbaéT "Mmy™éao®

T
2T(X)=E Y— 4
}=0
Ko‘nT8béa 121ayt12. Bum yeréa Liy—-notawmT o‘2parTa8 Vek'orla) (1) ya (3)

Tnno8aba{laréan
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nesra,, (X) +erx % =Ae' 1 (X) +erniP,,(X)
{engllarw bo8 pOat”. Bu {engVkrrg Ikd {aTonT en ¢ 0 gabo‘Vb nsbbu

NeT(X) - AOT (X) =PT(-) - x (5)
Tuno8aba{T {opaTin. Ayyalo (5) {enaHkl anyléanl

- AlR,x) =PT(X) -0 X (6)

Ko‘nT8béa yorlb olaur?. 8o‘ngra bm {engknrg 1k {otonléagl XT, X1-1
éawjakr 01&1éanl To8 koe{BlerflaT! {ernlas8b{rr8a

W -AbT =PT>

N -Alkt1=PT-1-TUT> (7)

{enplaralar 818Leradl bo8/ bo’ 1l

8batiga kKo'ra A(1) 0 bo’lpaTr wcbun JI'I —Ali""l {e8kan Ta{r18a Tay|ué.

8bunTa vcbun (7) 88{etanta bTncbh {enalaTta8léan

Ut =||n1- ANPT 8)

norta’lnTtT, KKKTCcbwéan e8a

U-1=u -apgiPr-1-71T(u -Aayp1) PT ©)

nortadymntTt lopatl2. Bwm Jarayonw éayotr pigHtb gl r=0,T noTta'bT

yeklorlatTa barcba8tl {oppEb TUTKT.

202



2. Kexonaw bol. Aylayllk 1, 80T A(1) = ée!(A -J1) = 0 xarak:en8lik {ena-
latanTa Jg>M ya't A(W) =0 bo’kT Bunéan "a8bra™ A Talrl18a {apa! oéély
x08 plyraidarga ega bo’k T U boléa (1) éKTerewbl lenalatalar 818l:eTa8TTA
xm8ualy yecb T

y(X) =e' X1 (X) (10)
Ko’ riwbléa bo’1aé! Bu yeréa (X), T —éara*a/ Veklor-ko,pblaé. AVWalo n8bbu
y(x) =Tr(x)
alTa8b11r18béan &yéalaTtb (1) 818leranl

erl_n, ledya(x)
ex

er
éx2 =N r2+el1/2(x) (11)

Ko’ rALbjm kellrat2. Bu / K(x) - Ko’pblaé + -1+ (X) NTA T08 KoTponen'!a8l. Bu

{enplaralarntg bar bT mcbun xn8m8ly yecblTnl
r(x) =x$T X)ewx=e' "+ [1x)

Ko'riauwbEa blayTr. Bu yeréa gt +H(x), T +1-é&awa Ko’pblaé.

49-8. M"8oHa" yecbl8b na’Ttunalan

M1801-1. Nebbn

éyl
_&x y2
ey2

eéx yl

BElIr]JT8/ érierewbl 'englatalar 88LeTa8TTA YyecblT™nx {opM38T
YBcM3K: A”alo bertAmn értderewbl lenplatalar 818LeTa8TTa Talrli8aSTl

1uib olaTl2:
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a =

1
Bu Ta{rlA8anTa, x08 AlyTatianT ya xo8 yeklorlartl {opattar. Bunta, mcbun nsbbu

AK = AK,

R\
\k2)

K®o.K

lienglatatr pgarayTkK. Oxupa lenalaranl koorétaiAaréa yoraTiAa:
K2 = AKl,
K =AKR,

K2 —AHL = 0,
K —Amb=0

Ma’lntkl b MBI alpebralk lenplartalar 818'eTa8l nolTa8 yecblToa ega bo’ 118l
mcbun, vwng, a8osly élermaarmiag nolga lena bo’ 118bI2arr Va yelarll

8bunTta mncbun

1
=0, A2-1=0
1 -A

OxiMal kyaéra! {englataw yecblb, At=1A2 =-1, A TarA'MizanTg xo8 alytaijartl

{opaTk. Bnél Ar=1x08 axyTa’oa To8 keluycbl

K
\k2)
x08 yeklorml {opaTK. N8bbwn
_1+-2=0
X -x2=0
8l8l:ieTa8léan Xx1=1,x2=1,ya'T KL= x08 yek1:0T1 {opaTtiAr.

V1)
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J1 = -1 x08 plytal:na To8 kel”cbl k2 x08 Vek™:.0T" {opEb mncbun n8bbu

X1+x2=0
X1+x2=0

818letanl bo8/ Maur?. Bu sigleTadan x1=1x2=1ya'n Kl= x08 Vek"ot?
W/

{opaT”. bnél berlpan ériierewbl 'englatalar 8b1l:eTa8TTA Kiayony yecUTT
anyléaaroba YoXEb TUTKT:

y(X) = Cie/mxKL +C2eflxe =

a1/
=CieK1+C2-xx2 =CE* +C2e-x
A/ VvV ¥
AC X +C2e-X1

VClex — C2e-x/

ya'lul

y1(x) =Clx +C2e-

y2(x) =Clex - C2e x

Bunéa C1,C2 "1/yoy o0’2parTa8 8orlar.

M1801-2. Nebbu

1 5 1-2y2
ey2
éx yl+y2

é1lerensiar lenalatalar 861:eTa8TTh yecTT {opTA.

Yeebl8b. Benloan 8'8"ewartYig koeiAweniAanéarn
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Ma{ri/18a {uab, nnTtpa, xo8 AxyTalAaniy, baTéa x08 yexlorlarirl {opaTiA:

AK = AK,
K=
\k2)
I3—- 2x2= AXX
(AN B V2B L A
B -AX1l-2x2=0. 3-A -2
=0.
—+1-Ax2=0, 1 1-A

AA-4A+5=0, A2 =2 %I x08 pglyTtaiaarT {opidolaur?. bnél AL=2+1 gaTo8

X
kelnycbl K= x08 yexlormnl {opl18b bi/an 8bMaA' M *aT K :
\k2)

@a—)x1—x2=0
X1—@A+1DX2=0

Bunéa x2 =1 éeb, x1 =1+1 T {opariar. Bu boléa xo8 yek!lor

O +In
R\=
Vi )
Ko’ rijwbléa bo’ 128l Bu x08 alyTta{na bertagan 818{eTanTg
ri+in
y(X) =e(@¥)xxk{=e(2+
V1)
Ko’ riawMéaa! xm8ndly yecbTT T08 kKelaél Bu xm8n8ly yecbhmiang ba™vy Va
wavbmw abtlan bat beriAman értaerewbl {enalatalar 818{eTa8TTh XM3n3ry

yeckinijan bo’ 18l
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M+n ACO8x - 81Mx N
Ke{y(x)}- Ke{?@+0xn1}- Ke & _e2x g
\V008x y
e Lo 1 g COBX+EIX
alrix

Vi Yy y

1T7{y(x)}- 117{e(@H)xx1}- 1T

Y(x) - ClKe{e(2+°x«x 1}+ C211{e(2+°x« 1}

CO8x - 8llNx/J1 ACO8X +BIMXT 5y
- C e2x +C e

C08x vall Ix

c\ ,c2-Ix1;lyorly o’28arTa8 80nlar.

N -3. V3bbu

ay1i
-2Y1+Y2
. ax
ay2
ax -yl+4y?2

blr]T8 éltieren8lal len8lawalar 8i8lewasiling yecbTT {0pTS8.

vecm ax. Benl8an éllMeren8lal len§lawalar 861:eTa8TT§ koethMwyenkanéan

2 1
-1 4

Talrh8atr {mab okTiA ya wunT§ x08 plyrallartl baTéa xo08 yeklorlarTl

bl8oblayTl2. BunTtg wvcbun

A K — 49k, OCI)K—
W2y

{en8laTaT pgarayTK yauT Koorértablaréa yoriis guyiiaa!

2x1+x2 - 9x1
- X1+4x2 - Ax2

g18l:eTaT bo8WM aliaTk. Bunéan

207



(2—A)x1+x2—0
—X1+(4—-A)x2=0
bir JT81 {englaralar 818{eTa8l keHb cbl™aé”. Ma’lnTtkl biT MBI 88l:eTa NolTa8

yecbTana ega bo’H3M umcbun, vntg a8o8ly éXewrrar{rng nolga {eng bo’l1isbl
rarvr Vayefari/l. 8bunTg vcbun

A -6A+9=0
xarak{ens{lk {enplatat yecblb A1 =A = 3 karra/l xo8 alyrta{nl {opatrr.

Bnél bn A1 =3 x08 glyta{ma To8 ke *cb Kki=(X], x2):rr -x08 Vex{o\ M

ang”~1t”: r(A=1 bo’lgaT ucbun
(2 —=33)x1 +x2 —0, -1+-2=0
{enpglataéan x1=1éeb x2=1, ya'T

Kl=
V1)

x08 Ver{o1 {opaTK.
Klboya{ A=3 karrall xo8 alyta{na T08 Ke”cb yopbbpan(erga8baan)
C Vex{o"1 {opatiar. Bunlng mncbun n8bbun

A2 = 3K +K1
{englatat patyTt”. Bu bIr]JT8HTa8 {enpglatat koorértafalaréa yoraTk:

2a+b=3a+1 b-a=1
-a+4b=3b+1, b-a=1
Bunéa a=0é&eb b=l ya'T
A0S
K2 =

V1)
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yopl8b8an Vekl.0"8a eaa boYaTiA.

Yuwonéana  TulobaZalar a808léa  beriggan  érvderewbl  lenm§laumlar
8l8leTa8Nng xmdlAly yecbltlan

X

Y (D)(X) = e3xKL = e3( e3¢
VI e

Y@ (X) =eX(k2 +xKl) = e @_l_xrln — e3J-__ n
L/ 1 \K +1/

ko'mTm3blMa bo’blga “8bbrcbl bb8A ™Mlar?. “eTak berigmn 8l8LeTawns
KiAyorly yecbT

[C1e3X +C2xe3X

~ @),
y(X) =CND(X) +c 2y *(X) C1eX +C2(x +1)ex

Ci1+Co—

c1 + cy(x + 1),

Ko’nT3blMa bo’larekan. Bunéa C1,C2-kHyony o’28arTa8 80nlar.

ML -4. Puyiian

d1
Ox =yz2+y3
0Y?2
Ox =y1+y3
Oy3
Ox =y1+y2

élerenglal len§latalar 818{eTa8TT§ yecbT loplA8in.

Yeebl3b: Berigan 88{eTanT§ koelAl/luyeniAanéan:

0
A=1
1

R O

1
1
0

Talri8at /s, unTpa, xo8 aryTtal:lanT ya xo8 yexklorlartl {opaTK. Bunta vcbun
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n8bbu

xXJin

AK -{K, OpK- Xn
W3y

{en8laTtat parayTk. Bu {en8larat kKoorértablaréa yorlb

| X3 ,
< XM I Ax2,
XN 52

AX1 +x2 +x3 -0,
<X1-Ax2 +x3 -0,
X1+x2-9Ax3-0

b1BIN alpebralk lenmlaislar 8181:eta8Tl bo8ia Mlar2. Ma’ntkl b1 |18
8l8lewwna noléan wyl yecblwaa enga bo’ Wbl ncbun, intg, ag808ly éiierwmanil nolaa
{ena bo’Hzbl rarvr Vayearil. 3bnnta, ncbun

A 1 1
1 -4 1 -0, B-34-2-0
1 1 -4

xaraklerigllk {en8laraTt yecblb Al- 2, A2 - A3 - -1 x08 alyrtallart loplb olat'r.
X
3o’ngra Al- 2, xo8 alytalpa 108 keluycbl K1 x08 yek1oT[ {opaTi.
W2y

BunTta vcbmn n8bbn

-2XL+X2 +X3 - 0,
<X1-2X2 +%x3-0,
X1+Xx2 - 2x3 -0,

818etanlng yecbtuT {opatkK. Bunéa r(A)=2 bo’lpar ucbmn anylégnl

X2 +Xx3 - 2x],
—2x2 +X33 - X"

8l8leTaéa xXr-1 éeb, x2ya x3 larl gnyléanl
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N2 +Xx3=2

2X2 +X3 —1,

8l8{eTaéan {opaTin: x1=1,x3=1 beTak A1=2 x08 alyta{ga KX 1 X08 yekor

VI/
T08 kelar ekarnl. Bu xo08 palyta{ga 108 keluycbl beriampn élllerensbl {en§latalar

818{etaB1n1rng xmdnsly yecbl T

yi(x) =e2xX\=ex 1
Y/

Ko’'nT3bléa bo’1aé1

Enél A =-—1x08 pglyta{na 108 keluycbl

x08 yellorT {opaTii:

a +a2+a =0,
<a +a2—+a =0,

a +a +a =0
Bunéa ai1=1, a2 =0 éeb a3 =—1 {opaTK. A2 =—1 x08 glyta{aa
rin

k2= 0O
—1/

x08 yekor 108 kelaé! Enél n8bbu

yeklorT {ek8blrayl/k
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0O 1 1 @)

ror roi
Akb=1 0 1 1 = -1 =-1- 1 =-1-K
110 w1 vy \E 1Y

Bewak K3yeklor bat Jb = -1 karra/l xo8 Mytal.ga To8 kelnVeblxo8 Vek o bo’lar
ekan. Ené wbbwu

ak2 + b3 =0 Ya,b=coT1

Trno8abalw garayHk

Mal roi
0O + b 0,
1_a —-b,

b =0 a=0,b=0
\—a —by
Bewak K2,k3 yexklorlar cbwal erkH exkan. Bu boléa yopl8b8an yeklor k3xo8
yek!:.or bi/an n8lwa-m8! luwbaél. 8bming vcbun

Y2(X) =e k2= e™ 0

V- 1y

Y3(X) =exk3 =ex 1

V- 1y

yeklor-1vnk8lyalar beril§an élfererBlal  ler§laumlar 818LeTa8TT§  Xxudndly
yecblTlan bo’laél Nebbu

y(X) = CAx) +C2y2(x) +C3y3(x) = CEAKL+C2e~x2 +CF X3

yeklor Lnk8lya benl8an 8BletanT8 wUTUTY YyecblTlT beraé!l Bunéa

YC3=coT!

N -5. Puyiiag
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yl=2y2+2y3

y2 =yl—y2 +Vy3
Y3 =y2 —vy3

éMerensial {en§latalar 86{eTa8TT§ KoTplek8 alytalll yecbl TT {opT§.

YBcM3k: Benl8an éll/erer8lal {enSlatalar 86{eTa8TT§ koelllblyenWanéan

0O —2 2
A=1 — 1
0] 1 1

Tan "aT {uab olaT12 yannt8 x08 alyra{lant baTéa x08 yeklorlanT {opaTK.

BunTta mcbun

AK = AK, Op K A

W3/
{en”aTtaT paraytih. Bu {en8latanl kooréta{alaréa yorin

2 X2+2x3=Ax1
<41—2+X%x3=Ax2
—2—3=Ax3

—A1—2x2+2x3=0
<xX1+(—1—N1))—2+x3=0

X2+ (—1—A)x3=0

bt JT8U alpebralk {en§latalar sis{eTasTi bo8/ atiaTk. Bu sis{eTanT§ nolra8

yecbluTtT {0pi8b Taa8aéléa
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-4 -2 2
1 -1-4 1 =o,
0 1 -1-4

A2 +29 +2)=0

xarakensiic {en8latart olawlir ya Ut yecblb Al =0, 423 =-1 +1 x03 aglytaiaart
aTAKYTK. Xnéé o0léT8l rctaso/laréan kabl gnyMag,

r

1 k2= -1 k3= 1

V1 V1

K =
N
=-1-1 xo03 palyraijaar

x03 yeklorlarl LopaTi2. Bunéa A1=0,4 =-1+r5 =3
bar Xll bo’laaT ncbun Ki,K2,k3 yeklorlar K3 laroéa barls {asbkin aiiaé! 8bunTs§

ncbun benl8an éKTerersbl l.en§lartalar 3131:eTa3TT8 yecbIAT auyiAag,

Y(X) = (1 (X),yr(x),¥Y3(x))T = Oy +C2e<t)*R2 +C3e(-1-)xK

ra2n

o R
C. 1 4+c2 -1eEl#x+C3 1 (2-x
1 -1 -1,
Vex\o" LUnkslyaéan veoral bo’laél
M1801-6. N3bbun
— AYl-Y2-Y3
K
1412
I?, =Yl+2Y2-Y3
K
D\j}g =Yl-Y2+2Y3
K

é1/lerewlal len§laTalar 36LeTasTT§ yechltAT {opM3T

YBcM3kK: OnyMag,
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Ta{r8ar {vab olaT12 ya mung xo8 alyta{lartl baTéa x08 yeklorlanT {opaTK.

Nyyalo
AA) =ée*(A—A ) =Q

yaT

2—A 0,

4-A —
1
1 4 2-A

B3—A)(A2—-bHA+6)=0

xarak{ens{lk {en8laraTt yecblb A1=2,A23 =3 x08 glyta{lart {opaTii. 30’nara

AL =2 x08 plyta{ga T08 keluycbl

x08 yekorT, KeyTcbaHk A =A3 =3 karra/l xo8 glyta{lar§a 108 keluychbl

n
(1 (117
k=1 k=0
\O/ 1/

cbwa erk/l xo8 yek{orlart {opaTkK. Bun Ki,K2,K3 yeklorlar K &2owng ba7i811

{a8bbl ai1aé! 8bmwng ncbun 8l8{eTawng yecbl T

y(X) = Cie2xX\+C2e3xe +C3e3xa
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Ko’'nT3bléa bo’l1al Bunéa C1,C2,C3-kHyony o’rpgarTas Sorlar.

M1801-7. Li8bbwu

y1(X) = y1—2y2
“y2(X) =-y1—y2 —2y3
y3(x) =y2 +y3

élllerensbl len8laumlar 8l8leTa8lga ~o,y\man
y1(0) =1, y2(0) =—3, y3(0) =1
Ko8bl Ta8ala8TT§ yecblTT {0pTS.

YBCM3K. Onyléanl

A=— —1 —2

ue{r{8ar* {rlb o0laTl2 ya mun§8 xo08 axyraaHW baTéa xo08 yeklorlanw

anpryT”™. Xo8 plyra{larw m8bbum

A(A) = éel(A—A ) =0,

ya'll
1-A 2 0
—1 —A-A 2 =0
0 1 1-A

xarak{eri8{lk {enpglataéan ataoKyTK: Al=— A =A3=1 Enél A1=—1x08
alyta{na To8 keluycbl

A2
= 2

y—J
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x03 VeklL.0" {opaTiin. 3o’ngra A = 1xo3 LyTalga T03 keluycbl

r 2N
K 0

vV U

X03 yek1oT1 ablaKyTK. By K2 yekl:or8a yopEbgan k3 yeKorT ablalasb ucbun

AK3=2K3+Kr

len8lawiaga TuTaHa! AAaTK. Bunéan

yopEbpaan yexlorril {opaTia.

Bn Ki, K2,k3yeklorlar K3 laroga Joréan ba2131l {asbki1 aLiaé! 8bublng mcbun

ben18an éllererslal len§latalar 361:eTa3TT§ yechlT!
Y(X) =Cl xkt+C2exkz +C3ex[xx2 +k3]

Ko'nblsbléa bo’la&l Bunéa Ci-kiayony o’'rgartas  sorlar. bnél bertAagan

bosblang’tbl 3bbridaréan &yéalablb C1,C2,C3 o0’28arTaslatT§ Aalyraiianbl

{opaTK:
2CX+2C2=0 C +C2=0" C2=0
<2C -C3=-1 : <2C -C3=0 "~ Cx=0
-Cl-C2+C3=1 -C -C2+C3=0" C3=1

BeTtak Ko3bl Tazala3TT§ yecblT!

(O r o~ 9
y(x) =expae +k3]=e* 0 + -1 =ex -1

VXY VU V=X +1/
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K0’NT3blinag Vekor—-"wvink8"yaéan oral bo’lar ekan.

MLL -8. L|"bbm

y'l=2yl —5y2 —8y3
“y'2= Tyl —11y2 —17y3
y'3s=—3yl +4y2 +6y3

élllerensbl {en8latalar 818{eTa8TT8 yecblT {opl8T.

YBCM3K: Xnéé1 0léT8l Ti3o/aréan! kabl anyléan

2 -5 -8
A= 7 11 a7
—3 4 6

ue{r{8ar* {nab, nMwnN§ xo8 axytaiAaniu ya xo8 yeklorlasiw {opaTia. Buwng mncbun

n8bbu

AK = AK, O K

Vx3/

"‘n”~aTalJl parayTk. Bunéan

2x1—5x2 —8x3 = Ax1,
< TX1—11x2 —17x3 = A2
—3—3+4x2 +6x3 = A-3.

(2 —A)x1—bx2—--8-3=0,
<7x1+(—11—A)x2 —17x3 =0,
—3—1+4x2 +(6 —A)x3=0

blr]T8/ {enplatalar si8{eTas! keVb cblpaé! A Ta{ri18anT§ x08 alyTa{lan wbbwu

A(A) = ée!(A—A1) =0,
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-A —2 0
AA)= —1 —1-A —2 =0
1 1 1-A

xarak{eris{lk {en8laTtanT8 Mblanéan 1bora{:
AA) =2—-A)11—A (6 —A)—8*7*4—bH317 (3)(—8)(—11-A)-
AN)R2—A) —71(B)(6—A)

(A—2)(A +11)(6 —A) —224 —255 +24 «(I'1 +A) +68(2 —A) +35(6 —A)

(A2 +9A—22)(6 —A) +\a\—79A
=62 —A3 +54A—9A —132 +22A +\N\—79A =3 —3A2 —3A—],
A(A) =0, —A3—sA2—s3A—1=0,
(A+1n =0, A=A=A=41

Ayyalo Ai=-— x08 plyta{ma 108 keluycbl xo8 yeklorTt {opaTK. Bunlng

mcbun n8bbin

341-5x2—83=0
<7x1—10x2 —17x3=0
3A4+4x2+7x3=0

8181enaml Ui olatl?2. Ko’'nTth 1nnbéM umSbibn

r I\
K=C —a YC=coT!

vV U

yeklorung koorélnaf{alarl bu sis{eTaTt panca{lar{lraél. 8bmnlng ncbun C =1 éeb
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r I\
K x03 VeklLorT {ankb 0laT12. 80’n8rabmn Kxxo03 yeklor§a yopEbgan k2-

vV Vv
yeKl:ort n3bbu

AK2 = (-1)K2 +K
{en8laTtaéan 1oplb olarl?2. Bn br]T3lTas {en8lara gnyléan

X -52-83=1
<TI0 173 =—4
—3X:+FA2 +7X3=1

Ko'NnT3bT 0laé! Bunéan x1=-3,x2=-2,x3=0vya’'T

a 3\

K 2

yopEbpan yekl:ort {opaTK. Bnél bu k2 yeklor§ayoplsb§an k3 yellorT nsbbu
Ak3 = (-1)k3+K2

{en8laTtaéan 1oplb olarl?. 1luTlaéan b3 3rTallla usbbun

K 2

1/

yekl.ort o/sb TUTKT. 3bunéay Alb KO &2onT8 [Moréan barw KL K2,K3

Vexlorlaéan tioral bo’lar ekan. Bunpga asosan beritAman él/ererslal len§latalar

3131:eTa3TT8 yecbAaTT 10pl3blTlr TUTKT:

2
y(x) =Ck xx1+C2 X[xxk1+r2]+C3F" X KL+XK2 +K3
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Bu yeréa C1,C2,C3 —-kitayony o’rpgarrtas 80rilar

Mblo1-9. Li*bbu

2yl+y2 +2e

NI

=yl+2y2—3e

Ko'NT8bkagl bir T8/ bo’1TaSan érlerewbl {enSlatalar 818{eTa8TT§ yechlATL
{opTs.

YBcM3K. Berlgan {enpatakr 88{eTa8lga T08 keluycbl bir 18U
éllerer8lal ~n~aT aT 818{eTa8lT {nab olar'r:

W
ik 2y1+y2

g2

I’X y +2Y2m
K

Bu 818{eTanT§ koelllblyeniaanéan
A=
1 2

Ta{r8at {nab, NT§ x08 alyta{lanT ya xo8 yexlorlartl {opaTK:

2—A
AR =pA—A) = =0,

2—A2—-1=0,
4—4A+f—1=0,
A2—4A+3=0,

A =2+7/4—3=2+1
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N\ =172 =3 x03 glytalan {opaTkK. Brnél f1=1 x03 glytalga To3 keluycbl xo03

yekKl:.orT aTAKYTK. Bunta vcbmn nsbbun

X
AK = AKlL 0 ¢ KL
\V, ¥

{en8latar parayTk. Bunéan

X1+x2=0.
X1+x2=0

3MeTaT Kelltb cbparaTk. Bu yeréa x1=1&eb, x2=1T1 {opaTK.

Kaii]aéa n3bbu
r 1/

1y

yeklor Al=1 x03 Mytal:ga To3 keluVcbl x03 Vexkor bo’laél Xunéél sbnntaéexk
A2 =3 xo03 glytaHpa 103 kelunycbl

X
K =
W2y

x03 yek!:ort {opaTi1. Bunéa nsbbwu

x1+x2=0
{en8lataéan. x1=1,x2=110lb

nn
K2 =

x03 Vek™orSa ema bodatiar. Bu Tulobaralar aso3™éa bir MBI (a) 3eTawnpg

utuTiay yecbTT {0pEb TUTKT:
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yn(x) = Cexxkl+C2e24a2.

Bertaoan bir™ud” bo’1tagan 8i8l:eTaéa /n=1=J11, reronaw bol bo‘laat ncbun

vnTa xum8ly yecU 1T
y (X) = (a +bx)ex

Ko’nT3bléa blayTK. Bu yeréa

\42y Yb2)
Ko’nT3bléaa! yeklorlar
al1-+hHx
Y(X)=(YbY2)T = €
VA2 +12X)

y1(X) = (a1 +Hx)ex, y2(x) = (a2 +x)ex,
y[(X) =ex(ai+bx) +exd,  y2(x) = ex(az +1tex) +exi,

ex(a +Bx) +exb = 2ex(a +bx) +(az +Ex)ex+2ex
ex(az +1x) +exte = (ax+bx)ex +2(a2 +tx)ex — 3ex.

Bu Tvno8abal:nT§ I {oTow T exp O mabo’Vb,

a +bx+b=2a +Zbx +a2+BEX+2
a2+BX+1B=a +bx +2a2+2bX -3,

a +\Xx+b =2a +a -2 +(QBH)X
a +kx+rR=a +2a2-3+(b +Zk)x.

Bu ko’pballlaTtTg T0§ koetAMwyenidan o’ raro len§la8blrb
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al+K =2ax+az2 - 2,
= ZbX+"2,
a2 +R=a: +2a2-3,

®=H+22

ler§launlar 3131:eTa3T bosia gpaarT. Bunéan

a 1 = "2
5
vV 2y v 2y

araTasd  koedvaxyernMarwn {opaTk. beTak beriggan bir JT3Tas éKTerensbl

lenglawar’ 8 xmsm3ly yecbT!

yIx) = [a+bdex= 1 + ; m &
vV 2y v 2y

Ko’'nT3bléa bo’lar ekan. Benl8an 3bl:etawn8 ntutly yecbT!

y(X) = yn(x) +y(x) = Ciexxi +C2e3xk2 +[a +bX]e

r A N |6
Ciex +Cc2e> 4 1 + 2y e
V- 1y 1y 5 S
v Y V2y

Ko’'nT3béa bo’laé!

Mwol-10. 3bbu

YIl= 4Yx +3Y2 - 3Y3
“y2=-3yl-2y2+3y3
Y3 = 3yl +3y2 - 3y3 +2e"
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blr™ul” bo’lTtapnan éllerensbl len§latalar 8b61:eT1a8TT§ yecbl TT {0opTS§.

YBeM3k. Berllgag értaerewbl len8latalar 818leta8lga T08 Keluycbl HIr

]T81 818letanl olat!r:

Y! =4y +3y2 - 3¥3
y2=-3yl- 2y2+3y3
Y3 =3yl +3Y2- 3¥3.

Bun sigleTaning koeinia8lyernllariéan

4 3 -3
A= -3 -2 3
3 3 -3

Talri8ar Li/s, unng xo8 alytaidarTl ya xo8 yeklorlanw {opaTtii. Bunng vcbun

AnyiAaar

X
AH = AK, Op = X

Vx3)
{enpglaTaTt parayTk. Bun lienglatatr kooréTablaréa yoris n8bbu

4x1+3x2 - 3x3 = Ax1
<3 —2x2 +33C = A
3xX1+3x2 - 3x3 = A3

(4 —A)x1 +3x2 —3x3 =0
#—3x1 +(—2 —A)Xx2 +3x3 =0

31 +3x2 +(—8—A»X3 =0

HIr]T8/ 8isleTtaning nolta8 yecb T {opaTia:
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4 -X 3 -3

O(A) = ée*(A- X )= -3 -2-X 3 =o0
3 3 -3-X

xaraken3Hk {en8lataéan X =-2, A =A3=1 xo03 pglyral/lart 1oplb olaTli2.

3o’ naraunsbbu
6X1+3x2-3x3=0
<=L +0ex2+33 =0
33X +3x2-x3=0
M I\
3x3"eTaéan X = -2, x03 alyrtalgaTto3 keluycbl K x03 yekloTl {opaTK.
1y

N3bbu (A - X21) TalriazanTts rang r=r(A-A1) =1 bolgaT ncbmn

A=A =1 xo03 pglytalpga 103 Kelumycbl K2,k3 x03 Vexk“orla® d5v"™M* er/l bo’1aéh

yaT

\LY VOy

K,K ,K X03 yeklorlar K mronta ba213tl {a3bkia giaaé! 8bunT§ mcbun biT JT3N

aeraning nTntly yecbT!
W(x) =C " 2A\+C2BxK, +C3BX3

Ko’'nT3Méa bo’laé! BeriAgan bir “n3llTa3 313l:eTaéa /N=-1HA bo’laat vicbun,

unTa Xmsmsly yecbTT

Y(x)=e" b
VvCYy
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Ko'nn3béa blaywin ya a=3,b=-3,c=2 ekanKarl {opatin. 3bunéay Adllb

benlpan 8l8leTanTta TUT1Y yecblT!

ro\
y(X) =yn(x) +y(x) =CE 2¢dH +C2extt +CzextHi +e X

Ko’nT3béa bo’larekan. Bu yeréa C, - KiAyony o’rgartas Sonlar.
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50-§. Malrli8ayly ek8ponen*a

Parar ataybk, - e K, J1 n o’lcbaTb Kyaéral koTplek8 Talrii8a bo’'Vb, E
n o’ 1cbardl bk Ta{rii8a bo’KT.

Onylpanl

2
E+-A+— &P+.. +— AK+. (1)
AN A R\
Ta1rI7Bay1y pAawaK galoml parayVik. Apar
A=(y), L]=1n A2=(a@), Ly=14n,..., Ak=(a(®), LLy=1n

KO’ rijibéa bo’ 183 1 boléa (1) Tal:i/i8aVy éawjaK ~a”oT™n§ Kbyony eletenia

57-i-—xal/l+>—ga +...+Zéfa@+. (2)
11 Ny Ay R\ y

Ko'riwbéa bo’1aé€! Bu yeréa 5 / _ Kroneker 8rryol.

Ta’'r-1. Apgar (2) parajab palor kHyony ry =1nya xe K pa ab8olyw!
ya¥nla8bnVeb bo’18, (1) Talrli8ayly paralaH palor xe K pga  abSolyw!
yaaTla8buycbl gegyiaan)

bewwa-1. 1xbyony J1 Talrli8a ya bar bii xe K ncbun (1) Talrl8ayly
parajall palor ab8olywm! yaaTla8buycbl bo’1a8l

bbo! 3bungay M >0 8ot lopllb, /1 TaliH3anTh barcba eletenlan

mcbun
af <M yYRA = 4N

babo o’rrL] bo’laé! Agar J'Iy: J1+J1 ekanKapbl Tobal:aa 018ak, 1 boloa

aP =T ap -ap|]
P=1
Tnno8aba! o’mn1 bo’1aé! Bunéan
8@ <1 ap ap <nM2, L1=21n
p=1

lenoB8l2k kelb cblpan! MaleTallk Tank8lya wulldl ~o,Veb
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alW <nK MK, ¥Yke bl; 7,]=1n

baboT oH3b TUTKT. 3buwung ncbun (2) éawa pgal:orrta Tajaranl:asl vsbbu

WP g Lk ,
1+|/|1' M +’\2! nM2+. . .+’\K! rl:g_%\/l K+. ..
Ko’ riauibii olaé! Kosbl akTallga Ko’'ra, bu “alor yaaTk3baé! Bunéan (2) ya (1)
éawaK pal.orlarTa bar bir x e K laréa ab3olyw{ yaaTksbl3bl kellb cblgaé! m
Ta'nr-2. Jisolywl: yaaTtksbuycbl (1) éaralaH pal:otth ylg Téwaa
walr/Bayly eksponeiia éeytiaél ya
64 =E + 3 Ak @3)
n K ()
K0’ nbl3béa yoriiaé!
1rob-1. Har b1 [a, H ¢ K ke3Taéa (3) galor {ebB yaaTlasbaél.
Ko’ nwb {nnbél]k, gnar A=0 yok A=E bo’ka, n boléa
exO=E, exE=ex°<E
Tunosabaiaar o’'rM bo’laé!
beTtTa-2. Apgar bia xM o’lcbauH A ya B Talriasalar ucbun AB = AB
{enaoHk o’nnl bo’ka, n boléa
exAsexB =exB-eXA=ex(AtB\ Yxe K
Tuno3aba!: bajarlaél.
bbo! WV3bbun AB=AB lenallkéan ya TaleTallk TEéwuk3ya wu3nHEan

&yéalablb anylégnl

A+BTh=9 — " AlBnf-n y AKBT
k=0 KI(n _ K)! K+ =1 KIT!

bToT &rtnla8tta o’'rMlbo’Msbibl KO’ r3aiA3b TUTKT. Bunga asoslablb nsbbu

fa y.n na K 7K T 8T
eX(AHB) =y — (A +B)n =Yy Y x A x B =
n=0 n! n=0K+T=n K! T!
X K J1k T OT X K JIk
fa e X A ' e ,'qa X A xB xA xB xB xA
=Y Y ——— :y ————— e = e e = e e
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&rrulaw kelluib cblpgaratk. Ywongaal {enaHkL kellwb cblpgawbaa 1kl karraH
nalormyg ab8olyw{ yantla8blsbl Tobal:aga oMnar

Apgar B =-J1 bo’18, n boléa letTa-2 gan e-XA Taiiiza eXA wng {e8kan
Tal:nl:8a81éan 1ioral ekanH§ kellb cb™aé. O'r na”alla exXA nng xo8Ta8
Talrl18a exanKalga 18boncb bo8 giAaTk.

Bunpgan {asbpan (2) garajaH galonu baalab allferenglalla8b Turklnllalaan

XA TabTTeanT, barcba {ari/ bo8/alanT bi8obla8b TUTKT:

— eXA = exA = JlexA

ﬁ(
Vaplpalan bat
( . 2 K \
— X T E X A+— A2+ +— AK+..

—x Xv 1 2 K y

K-1
SN +XxN2+...+— ———JIK+... = lexA = exAll.

N (k - D\

xHyony J1 kyagra! Taiiiiza ucbmn exA ue{riT8ayly ex8porenl:al bl3obla8b
TaBala8l ancba Turakkab Ta8ala bl8oblaraar
bewwa-3. Agar
A=HBH-1, éelH ¢ 0
Ko’'NT8béa bo’ 183, 1 bolaa
eXA=HexBH -1, ¥Yxe K
{enoHk baJanlaal
bbo! “my™an™ Tno8abal: o’ rri®
A2=A*A=HBH- *HBH- =HB2H -1
MaeTallc Ténk8ya wnT ~o,1b
AK=HBKH -1, YkKe N
bo’lUbIT {opaTrr. Bunéan Va (3) "aoréan &yéalan8ak
M XK MR XK
e =HH~1+Y — HBKH ~1=H(E +Y¥ — BK)H~1=Hex8H 1
KL R\ ( R\

keVb cblopar m
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3bunéay alllb A ya exA uslrit8alar H x08Ta8 altaSbl15b rafr]asléa bir xH
~onuvn bo’yoba o’ rgarar exan.

CbwpgH alpgebra kmTéan Ta’lmwuk® goar A TalAiazanTg xo8 yekl:.orlanéan

1a8bki1 {opman {/bK, ... ,/n} yeklorlar 818leTa8l Kn lNarorng ba2l8l l1a8bki1

/8, nboléa B = HAH~1 Talril8a ékaonal Ko’ riAwbaa Kelaér

A 0 0 .. O
O A O 0
B=0 0 A 0
0O 0 O A

Bu yeréa élagonal eletenllar A TaniiizanTtg A (y=1n) xo8 yeklorlanéan

moral bo’1a81l Bunéa H Tatiibaza m8lln eletenilarl /1,/2, ..., /nyekl.orlatTh

Kn vironta elLe2, ..., en ba2wéanl koorértal:alanéan taora!l Bu boléa (3)

&rrunlaéan wbbun

4 0 0
D
o8 = 0 o > 0
0 0 eAx

{enaHkw {opaTii ya letTa-3 Aa a8o8an

eXA=HexBH -1
o’nmmH Ha™V\al:an baT, wbbn
A .. O
Bn
0O .. A

{engHkéan ya (3) ga’oréan &yéalawb e " Talrli8aw blaobla8b TUTKT:
1 0 ..0

X
XB P X » X 7k O 1..0
exB=E +-B - B +. .+Y+— Bn+... = +
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2
+ O o = 0 0 S5k 0 s
0 0 = xA 0 0 X- P
2!
n
XN m 0 0
n A
Xn
— o 0 o—
+ 0 n B
X' n
0 0]
nt
r rr i
14— A +— A? +oeet— A e 0
1 21! n'n
X X2 2 Xn n
0 % 14— A+ A et A
1 11 n'n

0 « exi
Cbl"H algebra kwwéan Ta’'lutkl, Ko’pcblHK bollaréa A Ta{r18anT§ xo§
yekl.orlanéan {asbkin1 lopgan {KbK2, eee, KN} yeklorlar 818LeTa8l Kn &ronT§

bari8ilM {asbkin piaayertayé! ATTo Kn &roéa “oréan {eoretaswa Ko’ra,
Ix1:lyory A TaiiAzanT barcba xo8 glyTtalan8a To8 keluyebl Odoréan rawiaidan
{asbkii loppan Joréan barw Tayué. A abrasbBblwng, (cblwaH operal:oTTs) bu
ba2i8éanl Talrl8a8Tl / owaK belgtdaytl2. Bu / TalrtaSapa A Tn§ nortal
Noréan &rTagl éeyiiaé! Ma’lutkl, A Talrli8anT§ k karraH A xo§ palyTtalpa

T08 keluycbl doréan kalaal K oYUcbaTW k™aéra! Talria8a bo' Vb m wbbun
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0O 0 0..1
O 0 0.. A

Ko’'nT3Ma bo’laé!l Bu yeréa K,3K(A) —”~o"éan Kal:aartg o’lcbatl Ma8alan,

A 1 0
A 1l
’\(A):A,32(A):O A’]'I3(A):O A1l
0O 0 A
Parar g/layHk, A TaniizanTtg KL K2,..., KT karraH A, A,... A xo8

plytalanpa (K1+K2 + ... +KT =) To8 keluyebl T (L<T <) Horéan 2anl Kn
pironTa ba218lw 1a8bki/1 aA8T. U boléa A TatiHsanTa 3 [oréan & rradl ka'akH

—-6anonal ko’'nw3baa ena bo’ laér

fl,ﬂ,A) 0 .. 0O
0 AKk2 A - 0
. k2(A )
0
0 0 _
3
Afar K1=K2=... =KT =1b0’183, 1 boléa 3 éigonal Talrli8aéan Pioral bo’lad!

Kal'all - élanoral 3 Talrli8a aspacba wwibbu
3 = AWn{3K(AL), 31e(A2),. .., 3T (AT)}
Ko’ riawMa belaflanaé!
Apar H owa/l ayyalgl ele2, ..., en barEéan ”~o™éan barwéa o' b

Talr/i8a81nl belapiedak, 1 boléa

3=HAH™

18V o’'mmi/M bo’laél betTa-3 éan e8aLwbbun

Tuno8aba! kellb cblgaér O’'r na”alla (3) "aM™éan Va kalakH - éigonal
Talrl/8awng, xo88alanéan &yéalallb

N J¥T T (7 >

-x1 = clUapg {e le\(Al) enN K 2 (AZ) e KT (AT) "
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{engHkT b8/ aiaTk. 3blvnéay allb, e n Ta3at blolllaBbl Tagala8l eX]K] (A%)
Talrii8ar blsoblasbl TaSala8laa kellirlia 'l
Ené 3k(0), K — {fartb/ Ta{ri8at parayVik:
O 1 0 0 ««0 O

O 01 0 0 O
O 001 -0 O

O O 0 O =<0
O 000 -0 O

M bloléa
x3k (A) = xAEK + & k(0), E~k (0) =~k (0)EK
Tunosaba! baJanlaél. Bunéa EK K o’lcbatH bbllk Taliiiza. leTtTa-2 éan
&yéalaTtb
e"K(A) = exllK .exIK0) = exA.exIK0)
Tunozaballl olatl2. M3blbn exk(0) Tatiiizaw (1) gal:oréan byéalaTb bl3obksbl
TUTKT. Ko’'nTb {UNnbéM

N 0)=0,T >K

CbvnM
0] «0 O
O O -0 1
0 «0 O
O O -0
40) 900 0 ee0 17t HOE
O O ««0 O
O 0 ««0 O
O 0 O 0 -0 O
By TrnosabaHaréan &yéalatb
K-1
"X KO) = EK +X*K (0) o 4 -1(0)

(k-2

234



K-1

NoX X2 X
1r 2 . (k=1)!
XK=
0O 1 x
il (k - 2):
O 0 O
0 0O O

{enoHKw bo8 ataaTiA. Bunéan
ex —clw8[eAx - e”™,.. eAX -9<]K|7(0)}
kellb cblpaé! Bu yeréa 37 (0), 3 (0),. . ™M) k1 K2,...,kr 0’lcbarll

kyaéra! Ta{ri/8alar.
M1801-1. Nebbu

Talr/i8ang,
exA xe K
Talrii8ayly ex8porien!a8lnl blsoblang.

YeeblI8b. Ayyalo A Talrii8anTa x08 alyTalartl ya xo08 Vex“orlan loplb
olarl?2. Bunlng ncbun

Al —A/, OCD/
K2y

lenplaTall parayTkK:

[X1+4x2 = A1, [@—A)x1 +4x2 —0,
—X1 +5x2 —AX2 —x1 +(5—A)x2—0

1-A
—0, (1- A)(5-A) +4—0
-1 5-A

5-A-5A+MA +4 -0, A2-6A+9—0, Al12—3;

A —A —3 karraH x08 alytalw {opaTin. Bu xo08 glytaMa
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x0B yekl:or To8 kelaé! Enél K Vek™or8a yopl8bi8an K Vex™ormm™ aunyléan
AK2 = 32 +K
{en8laTaéan lopaLul2.
- 1N
K2 =
oy

Neblbu K1, K2 Vertorla® K virotng doréanbarET! {abkia aiiaé! Onyléanl

" -1 01
H =
Vi 0Y V-1 2y
xo0§Ta§ Ta{rii8alart {mab
M 1In
VO 3Y

Bo’'N3bT {opaniar. Bunéan

1T x»
ex] _ e3<

O 1y
Va
1-2x 4x
eXA=Hex H- =eX
V -X 1+2xy
kel/lb cblgaé!

Yuwonéan lwbuncbalaréan lasz”an “my"éag” 1:a8&VYVY8 o’ nnll ekanHST!
baT KO’ r3asbTUTKT.
TeoreTa-1. /i3blbn
Y(x) =e*
T riA"a LWnkwya anyléan,

W) _ Ay(x), Y(©0)=E

Ko8bl Ta3zak3TTa yecblTMan iioral bo’ 18l

Bunéan exA - Ta{ringa wblbn
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A=Ay, Y =(y,Y2,...YmMT
Yy (y.Y2 n)

ériterewn’dl l:en8latalar 8781:eT1a81T8 LUnéartenbl Tatiti3astian tioral bo’Hsbl
kel/lb cblpaér
Kal,ya-1. /13bbu

ée! =eXA
&rrtnla o’rrH. Bu yeréa
*PA=Y an
F
A Talri/i8anTa 121.
M1801-2. Anar
_ 4 -3
2 -1y

Ko’nT3béas Talitisa bo’ka, nboléa exA- Talrl8ar blsoblang.
Yeebl8b. Ayyalo A TalriA8anTa, xo0§ AryTatAaniu {opaTiA:
4-1 -3
A(l) =¢éel(A-11)= 5 =0,
12 -31+2=0,1 =11 =2
Enél 1 =1xoB alyral;na To§ keluychbl xo8 yekl:ort {opaTiA:
. = MNi
=T x1=1 x2=1,
2 -2 w2y \wy
yaT

N\

VY

xoB yeltorT {opaTi1. Xmnéél sbuntaéek
- XUl
. M1 x1=3 x2=2,
2 =3 w2y \oy

ya’T KKTcbl, 12=2 gaTo08 keluycbl
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v2/
X03 yeKrT {opalliA.

Bu Tafutotraréan &yéalaTtb
- —Ay
{en8latain§ nTUTly yecbl TT aTAKYyLWK:

rii
Y(X) - CeXdii +c2e"2XK2 — c1ex +cze2xr31

1. 2,
briél, yuionéap, éerewlal len§lawanTt§ msbbu
TN 0
YO YOWo

bosblang’ bl sbarllarT panoallaniirvychbl yecblwlaniu aTaKyLK:

ril ril or3l ri
Y(A)0) - _ A +c -
WO = g, " Ay T o,
Cl--2, Q-1

N1
y(D(x) - -2ex ~ +er3l
1

1, 2.
Y2X0) rol . C:I-rll +eoF3l - rol
1, A . 2, Yy
C-3 @--1,

ri1
Y(2)(x) -3ex -eX

2

Bun {opMpan y(@Q)(x) vya y’@f(x) yecblwlaréan &yéalawb

bl3oblayLuk:

- 2ex +3e2x 3ex - 3ex
exA -
- 2ex +2e2x 3ex-2eX
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51-8. O ’rparwa» koellblyenll cbixeu/blr» w Nbo’lTagan JiINerensbl

len8laTalar 3*eTa3w ! yecbl8biia TaiarH3a"y ek8ponen*aiaan Mnyiialawsh.

Nebbwu

N = Ay+ (X), xe K 1)
ax

Y(x0) = YO )
Ko8bl Ta8ala81Ml parayHk. Bu yeréa y =y(X) = (yl(x),...,yn(X))T- noTta’luTt
yexklor-11nk8lya, A- 0’28arTa8 n 0’1cbatll Kyaéral TaM &a,
/I (X) = UAx),..../ n(x)):F— berman wrivk812 yek!lor LLINk8lya, xO,yrI benlgan n
0’1cbaTl 8oni1 yexlorlar.
Teoreta-1. (1) értaerewbl lenglatalar 8l8leTa8TTh WMTUTLY yecblTl
ncbmn gnyléanl

y(X) = exAC +e>A)ie~w (M<T )

x0
&rtmnlao’rm/l. Buyeréa x0,xe [a, Hc K, C -kHyony n o’lcbatl/l 8oni/ yeklor.
bbo! N8bbu
y(X) = exte(x) 4)
alta8blll18béan &yéalawb, (1) éllerensbl lenplartalar 8i8'eTasdll anyléaaroba

()

Bu {englatat Tlemgrallab

X
2(x)=C +] e X (Tat

x0

&rrunlat {opaTK. Enél (4) alta8bl:t5baa mayHb

239



X
Y(X) — 6x4 «C +6x4 |e~1A (T)iAT (6)

x0

&rumlabl bo3l i =

" |a-1. (1) ya (2) Kosbl wa3ala3TT8 yecbT Tay]ué ya yaaona bo’Hb,
13bbu

X
Y(X) - e<x~x» ))AY 0 +ex4 \e-A (T)IAT (7)

x0

&rumla owaK {opiiaér Bu yeréa x e [a,b]c K
Xusmzan / (x) =0 bo’lpanéa
Y'(x) = AY(X), Y(x0) - YO
Kosbl wa3ala3TT§ yecblw mncbun
Y (X) - e(x-x0)AY0

&rmmnla o’'rtK bo’1aér

52-8. BU/Teren8lal lenplaralar 3bleTas! ncbmn Kosbl Ta8ala81

M3bbun

Yi(x) -/ 1(x,¥1,Y2,..., X
Y2(x) - /2(x,YLY2,... X 1))

ynx) - (X,¥,Y2,...,5)
Tunosabatga érllerensbl {en§latalar 3"eTa3TT/h nortal Ko'nusbll éeyllaér

Bunéay 3l3lewséa Y1(X), Y2(X),...,yn(x)- nota’iut Nrk&lyalar 3on bllan len§-

lartalar 8ot leng bo’laér Bu yeréa /1(x,Y1,y2,...,.yn), 1(X,¥Y1,Y2,...,¥n), . .

/n(xX,ylLy2,..., ¥n) berl/gan I7IT|@1yalar bo’Hb, K taroéag bior Cc K+

3oblaga abl*an8an Va v2imk812. (1) aueTaT §oééa Va “milay Ko riiwbEa yorEb

ncbunn anyléan belallasblart bawnr:
Y(X) - (YI(X), Y2(xX..., (),
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[ Y)= (/X YbYrrAyn),...,N (XYbY2,...,Yn)T,

y'() = (yix), (X),....yn(x)T.
Bu belgisblar yoréaTtléa (1) 8El:eta n8bbin

y(x)=/(xY) @
Ko’nuablw olaér Bu yeréa y(x) — nota’luTt yeklor-1mnk8lya, / (x,y) - berVgan
O ¢ Kl 8obada 2IvkB12 yellor-I'vnkmya. OéaMa bunéay yeklor—wink8lyalaréan
WrMpan MaroTt gagacba / (x,y) e Cn(O) - éeb belaiaaytr2.
Ta'nr-1. Agar, buw y = x) - yekor-Lnkwya | ¢ K oralipga amylégnl
1L dx)eCn(),l =(a,b)c Kora/géa blr Taihia nrMarr éliserer8lallarmy-
cbl yeklor-Tvinkglyalar iAro8l
2. (X, X)) eO,¥xel =(a,b).
B hX)=/ (X,px)), xel =(a,b).
8barlaru ganoaHanH3a, nnga (2) 8bl:etantA yecblTl éeylaér Bu y = x),x e |
yecblTnTa graiamgug ya't (X,0x)),x el ko'nT3bléag nuwblar 10’plaTl8a (2)
8l8l:eTaTng Inlearal cbliwaYy éeyllaér
Ené (2) ko’nT3bléan élllerensbl {enalaralar 88leTa8lga o,y loan
Y(x0) = Y0, Y0)e O,x0e | 3)
Ko8bl Ta8ala8lwu parayTk. Bu yeréa yO=(y°, y2,... ., y¥°) e Kn berlgan 8onk

yellor, xOe | =(a,b)- beriAmn 8on, (x0,y0) ¢ O ¢ KrHl - bo8blang’ Icblnuwyl:a
Ta’'nr-2. (2) ériierewbl {englaralar 88l.eTa8T T4 (3) bo8bllang tobl 8bbiau
panocallanlirmycbl yeckiATT lopl8baa Ko8bl T a8ala8l éeyitaér
Nebbu

X

YX) =Yoo+ |/ (T,Y(T))aT 4

x0

Ko’'nT3bléan len8lata, 1rlegral l.er§laralar 818le Ta8l éeyiiaér Bu yeréa
™ Y0)eO, /(x,Y)eCn(0O), x0el =(a,bc KyOedn.
Apar, buw y = x),xe |l =(a, b) yeklor-Tvnk8lya anyléaal
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1) X)) e Cn(l) - r2Inmz12 yeklor-1mnkslya,

2) X,p(x))eC,¥xel,

X
3) p(X) =y0o+ |/ (T,p(M)T,¥x el

x0

sbarlarw panocaHar™rrsa, wnpa (4) Tlegral len§lawalar 3131:eTasTTa yecblTl
éeyinaé!

Brél (2), (3) Ko3bl Tazala3TTpa yecblwaa esdllal (4) tleqral {englatalar
818eTa8T T 4 YyecbllTaa empHAl T a8alas8laa exylyaleril: ekanHAbl Ko’ rea®arrr. 8bu

woasaééa amyléanl 1:a3dlapl kelraTk.
betTta-1. Yy -p(X),x el - yeklor-mTk3lya (2), (3) Kosbl TaszalasTtTp

yecbITl bo’J6 bl ucbin v (4) 1nlegral lenplaralar 8bl:eta8TTA yecbl T bo’ 11

rarvir ya yelarll
Bun ktTanTg 801N 0*Mmycblga baEVola Mlaur2

BerlLigan (2), (3) Kosbl Tazalasléa (xO,y0)e C ¢ Kl bo’'Vb, C - 30bla ocblg,
lo’plaT bo’1paw ucbivn, 8binéay 3p > 0, 4> 0 3omlarl lopllb, (XO,y0) nuwilt 10°r
toblga oluycbl cbeparalangan yopla Cpa - {(X,y) e C :[x-xO0|<p, ly-yOl< A} -
lo’plat Tay|mé. Bunéa Cppge C.

Teoreta-1. Jly"ayHk, / (x,y) e Cn(Cpa) yekLor-tvTkslya Cpa - lo’plaTéa
WInd12 bo’lb, y o’rgarnycbl bo’yiobla’Mp8bll:8 sblaiAT. “ael:lal¥8Y1 ~ bbléa

1 3bunéay O 6> 0 3onl 1loplllb | - [x0-6,x0+6] orallgéa (2),(3) Kosbl
Wwa3ala3TTh yecbliaT Tay|mé bo’laé!

2. Agar y-p(x) , xe[d-[x0-61,x0+61 , 61>0 ya Yy -u(Xx),
Xxel2-[x0-62,x0+62], 62>0 yeklor-&nkslyalar (2), (3) Ko3bl TazalasTTp
yecblwlan bo’18a n bloléa p(x) = wy(x),¥Yx e 4 MN! 2 aymlyal: bajarmlaél

bbo! Teoreta 8bhrl/oa ko'ra, / (X,y) e Cn(Cpa) bo’1pau ucbinn, 8binéay
3M > 0 30bl {oplb

VXY <M, YeCpg
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o’nnl bo’1laé! Bunéan Ladbra™ / (x,y), O - cbegaralan8an yop™ {o’plaTéa y
o’rpar”cbl bo’ytobla Mp3bll:8 8bhritl ~anoal:laryV\garv mcbivin,

Y(x,yi),(x,yo) e O,,,, Nnablar ncbun 8bmnéay 3N >0 8oT way|vé bo’Vb

/ (x,yD) -/ (x,¥2) <Nyi1-y2

1:en88bllk 0’nnH bo’1aé! Bu yeréa N - “p8bV'8 0’28arwa8l bo’Hb, 1 X aa bog’™»
eta8. Berlgan (2), (3) Ko8bl Ta8ala8l (4) 1nlegral lenSlawalar 818leus811a
eMalenl: bo’lpau wucbvin, avwalo (4) 8blewanT§ yecblTlw way|véHAT1

Ko'r&laul2 BunTta ucbun PlkarnTta Kelta-ke! yagblasbEblar  wmH&Ean

&yeéalanaTi2.
Onyléanl
X
YO(x) = Y0, ¥H(X) =Y0+ |/ (r, ¥ (r))ér xe [x0-8, x0+8] @)

x 0

yeklor-1vnk8lyalar ke ta-kelllabl LLPR1b olaTtl?. Bu yeréa
YO(X) = (Y10(x) Y20(x), e+, YO(X)T,
W(x) = (Y1(x), Y2 YT (X)
y0=(y0,y2,%ey0oY ¢
Nyyalo ¥xe [x0-8,x0+8] lar ucbun (x,y{(x))e Opu, 1 =0,1,2,3,% exkanHaTl
KO’ r8a{arl2:

X X
IY(x) - Yo(x)| 1/ (r,yor)er < IV (r.Yom)AT< M\x-x0 <Ms <g,

x 0 x 0

-
Cbunk 8 <— . Bunéan {asbgan / (x,y0(x)) yexklor-1mnk8lyanlng vi21luk812Hg1€an

ya (7) {engHkéan y1(x) yexklor-1lunk8lyanln§ v2nmk812H81 kellb cblpaé! beTak,
(™ Y1(x)) e OpAa ekan.

Para2 pllayllk, [x0-8,x0+8] orallléa yi(x) yeklor-lmnk8lya mI1nk812

bo’ Vb, (X, y1x)) e Opg bo’kT. Maletallk Téukwya wusnHEan &yeéalaub

[x0-8,x0+8] oralgéa y(H(x) yexkwor-lWnkwyanTtg m2lMk812HSIWL  ya
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(x,y +(x))e O ekanH8Ww ko’rea”b wwutkln. BeriAgan / (X,y((x)) yeklor-
Wnkwyatng [x0-3,xo0+3] oraHaga nmksrrHgéan ya (7) {engHkéan y(+(x)
yekor-I'vink8lyawing [x0-3,x0+3] oraHoéa nrM3kHpa keHb cblgaé! Bunéan
1a8harl wibbwn

NH(X) - YOX) S s, (T, YO(T) hr < M\X - x01< M3 < p,
%

Tunosaba! o’rtH. 3bunéay b vy (X),1=0,1,2,.. yeklor-lmnk8lyalarninsg

barcba8l [x0-3,x0+3] orallgéa w82 bo'lb, wnlaTT§ S8raniklan
X,y (X)) e Opg, 1o'plawéa yolar ekan. En& {y((X)}°=0- yeklor-lnnk8lyalar

KelTa-kellaTT8 [XO0-3,X0+3] oraHgéa r™ m éa lekb yaatla8buycbIHS1T

Ko’rea™aTK. Buwng ncbun “my™eéaoht

Ji)
Y0 (x) +|>_< [Y1+1(x) - Y1(Xx)] x e [x0 - 3,x0 +3] 8)

pal:ormng {ekE yanT1a8bl8bIT 18bolMayTi2. MaleTallk TEuk8lya w3nHEan

loyéalaTtb

N
X = XT

_ 1=0,1,2,...
P00 -Y COKBIM ©)
baboTt oH8b TUTK1N. |=0 boléa b babowng o’rTH bo’N3bl kKo’ r8alli8an eé!

Ny&yVIK, wibbwn

Y (x)-Y-1(x) < NI_—fIﬁ/I X ;0 1=0,1,2,

babo 0’nMH bo’KT, 1 boléa (9) {en88M1kwng baaml”8blu Ko’ reaaTk:

X X
M+x) - Yix) [T W (1,5 @) -/ (@A) P <N Ipre) - Y@ par <

x 0 x 0

X v
N =1m X = X

<N |IT- x0}iar
(/+1

x0

CbunM x e [x0- 3,x0+3], (X,y1(x)) e Opa. (9) baboéan
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+1
X)-Y (X)<w 1 -,Xe[x0-3,x0+3
ly+(x) - Y (x) (1 +1) [ ]
len8812VKk keHb cblpaé! Bunéan e8a (8) palor ymagonéan wbbun

@+
yo+M X N —— =Y9 HN (638 -1)
=0 (1+1)
ya™nla8bmVeb™ 8orJ/1 "al:or bllan babolanaél Yeyereblraz alotaiAga Ko'ra, bu (8)
palor [x0- 3,x0+3] oraHgéa blror y = gx) yeklor-1nnk8lyaaa leki8 yaaTla8Haél,
yaT |*ga éa
y-(x) " px), xe [x0-3,x0+3].
LIMHbn  [x0-3,x0+3] orallléa 1e18 yaaTla8Huycbl {y-(X)} kelta-
kelllktng, UTAIK LLnk8lya8l (p(x) baT v2d12 yexlor—Tunk8lyséan ioral bo’1aé!
Ovyléanl
ly(X) -YO(X)[< b xe [x0-3,x0+3]
len88l2Mkéa r*pga éalmiaga o’Vb
N xX)-y0O<b xe[x0-3,x0+3]

baHoT olat12. Bunéan (X, x)) e Opg ekanli8l keHb cblpaé!

brél y =¢ x), xe[x0-3,x0+3] yek*or--Tuink8lyarrs8 (4) Tlearal {en8la-
Talar 8bl:eTa8TT§ VYyecb” ekanHAT  KoO’'r3a™ark. Buwng  wmcbun
(X, x)) e Opa, (X,y-(x)) e Opa.1=0,1,2,... TNoBabal:laréan ya (6) len§88kHkéan

loyéalaTtb

v OGY )= ISw vy (X)) - e(X) s [xo-T3?>)<(o+3]|y(X) - ()]
x e [x0-3,x0+3]

baboT olatl2. B {en88l2HkEa r~pga éalimiaga o’Hb
I <y )" 7 (x,dx)), xe [x0-3,x0+3]

Tnno8abaliu {opaTk. O’rnavba“éa bu {en§8Mkéan anyléan

X X
I/ (.Y (m)iat™ |7 (T,9(7)ar, x e[x0-3,x0+3]
x 0 x 0
kel/lb cblgaé! Mboya! (7) {enaoHkéa | ~*ga éa miaga o0,"b
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P(x) =yo+ |/ (r, (P(M)<r, X e [x0-5, X0+ 5]

x0

wheqral len8lawialar 313l:eTa3Tl bkeia gllaul?2 Bu e3a y = (x) yeklor-1unk§lya

[X0-5,x0+5], 5=17T1T p — ora/lgéa (4) Tlegral len8lauilar 3"eTas3TTnh
V 'My

yecblTl bo'M3bl ko’rsa™aé! “eTak, letTa-1 pga aszo3an y =p(x) yeklor-
LLnk3lya [xO0-5,x0+5] oralgéa (2), (3) Ko3sbl Tazala3TT8 baTt yecblTl bo’lar
eKart.

Enel yeeblTblng yagonal/iabl 13bo/eyiiil?.

Parar allayllk Yy =p(x) yeklor-T'unkBlya (2)-(3) Ko3bl TaszalasTT$§
11 = [x0-51,x0+51], 51> 0 ora/lngaal yeeblTl ya y = w(x) yellor-LlUnk3ya esa
(2-(3) Kosbl TaszalastTthg 12=[x0-52x0+52],52>0 ora/lgganl yeeblTlarl

bo’13T N bobla “my"eéag”

X
() =y O+ |/ (r. (p(r)NT, ¥Yx €11,

x0

X
Y=y +]|/ (TNT)HIAT, Yxe 12

x0

Inlegral len8latalar o’mn/l N bobla xOeY [a,3] ¢ 11112 oralgéa vsblbn

nx)-K x) < NM(T,P(M) -/ (r.k r)yir <N (1) =" (N[

x 0 x 0

Y xe[a,3] bablo o’rTH boYaé! Otonumolla 1en8§31211818 a3o3an | M(x)-"(x) =0,
Yx e [a,3] HJaitaEl Bu esa cp(X) = w(x), ¥Yx e [a,3] ekan/aw Ko’rsa™aé! m
[mob-1. 3blbun

ym =/ Xy, Yy .,y @),

y(x0) =y!0Ly'(x0) =y?’l, . mm y{"-1)(*,) =y T
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Ko’ nw8béan Ko8bl Ta8ala8lT (1), (3) Ko’'nws3béa” Ko8bl Ta8ala8"a kel/Y"8b
TUTKT. HaBga®an baTt y=yly'=y2. ...y =yn éeb 018k n- la/bll
éerenglal len§laa wibbu

>1 =Y2,
y2=Y3,

Y-l = Yn,

Yn=/(XYLY2,..., Y1)
Ko’ nw8béan éererdal l:en8latalar 8'8letal\0a kelaé! Bo8blan§’'tob 8ba/l e8a

sa]
Y1(x0) = y{0),Y2(x0) = y20), . .., ¥n(x0) = yn0
KO'r*b T o0laé!
8bmnT§ wucbun n- {wWbH bo8Vaga wuwsbalian yecbllSan é&llerendlal

{en8laTtaga ~o,yMpan Ko8bl Ta8a” (2)-(3) ko’'rrbbéaa Ko8bl Ta3zala8TTs§
xm8lBly bo/En\

53-8. O 'rparmnycban koelllblyenll ebPlill bir ™8/ bo’1Tagan llerewlal
len8lawalar 818leun81 ncbmn Ko8bl Ta8ala8l.

NorTal Ko*T"M ang n8bbu

- N
-r-=XaK (xX)YKk+/ (x),¥Y=1n
K K1

cbl *H biIr"™81*bo’1Tagan éVerendtal l.en§laralar 8"8"eta8" benl8an bo’KT. Bu
yeréa yy=yy(x) - norta’lut, ayk(xX) ya / (X)- Ta'lut Nnk8Vyala Bwu

élllerewbl {en8laTtalar 88l:eTa8T 1 anlay Ko’'nT3béa yo Tan8aéléa amyléanl
bel8ia8blaTtl WTiAAT12:

Y(X) = (Y (X),Y2(x).".¥Yn(x))T>

/[ (X)=(/,(x),/2(x),.../)n(X))T,
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all(x) al(x) €Hec~
A(X) = a2l(x) aZ2(x) N\ =R

ar(x) arm(x)

P
©=r @2 wnv
aox N aox’ ox ax

Bu Eelgpesbllar yoréatMa berlgan élllerensbl lenglatalar 36”eTa3T! visblbn
N =AX)Y +/(x) 1)
S
Ko’'nT3béa yo213b TUTKT. (1) élllerensbl lenglatalar 818leta8T1TA, m3blbn
Y(x0) =¥Y0 2
bosblana’tob sbataw  “ancal:lanl mVebl y =y(x) yecblTbl {opl3blga Kosbll
Ta8ala8l éeyiiaé! Bunéa
y0=(y0, ¥D,...., y0)
benlaan 3onb, yelor, xOe | = [a, B]- ber/lgan 3on.

Teoreta-1. Aylayllk, / (X) yeklor-1mnk8lya ya A(X) - Taliiiza | = [ab]
orallléa i2Imks12 blatéa x0e | , y0 e3a kHyony 3onl1 Vexkor bo’13T * boléa (1),
(2) Kosbl Tazalasttg | =[ab] orallgéa atglangan yagona yecblT Tay]uné
bo’1aEl

bbo! Benlgan (1), (2) Ko3bl Tazak3! m3blbn

y(x) =y0o+[[AMy(T) +/ (Mlar @A)

x0

Tlegral lenalaralar 818LeTa8laa ekylyalerl: exkanHaol oAl paraaratAaréan
Ta’'lut. 3bluntg webivin (3) w(egral lenpglaralar 818leTa8T1Th  yecblATT!
TayweHanH ko’'ralarl?2. 8bm Ta”8aééa Plkarnth Kelta-ke! yaarlasblbbllar

mmHéan &yéalanarl2. Parar AaflayHk, X,x0e[a,b], xOpx Bbo’laTt " boléa
léam
Yo(x)=Y (4)
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y #(X) = YO+ | [A(Ty (T) +/ M]JAT, 1=0,1,2,...

x0
 (Pm0 - kelra-kelllklarnl vrlb olatl12. Benl8an A (x), / (x) nnk8lyalarrrs
[ab] orallgéa wrM3sbl”éan vya (4) Len8Hklaréan vy.(x), (1=0,1,2,..)

yaaTl1a8bl8blaTTs bar bln [a, b oraHaéa mrinkB812 ekanH8! keHb cblgaé! brnél (4)

lenoliklar yoréatléa arpglanSan {y~(X)}°=0- kelta-kelUknT§ [a, Y orallgéa
leki8 ygormla8biBbinl BboHayTk. BunTt§ uvcbivin n8bbun

m

YO(x) + )_( Y+1(x) - Y (X)] 5)

parorntg | =[ab] ora”éa lekis yaVnla8b"Sb1t" Ko’reaatk. Bu "aorm™ns K
Xnusly y18 1néisl mucbmn
$K (X) = YO(X) +Y1(X) - YO(X) +¥Y2(X) - YU(X) + ... +Yk(X) - Yk-1(X) = Yk (X)
Tmnno8abal! o’ rml.
Ay&YWIK, A(X) = a*(x), |,y = 1,n kyaéra! Ta{r/18anT§ norTasl
nn 2 _
1A(X)1= i<:15<:1al>(><) , xel =[aH
lenalik owaK at™lan8an bo’KT. N boléa “my™éaa®

NI = AHARILL VleC,
RI(x) +A2(x) * INX) IH R2(x) |
(X)) A2 1 M) IFIR2001

Tuno8abaiarnTg o’rTH ekanH8T1 Ko’rea&b MYy K La'éataé! Bunéa

Al(x) = a)(x),A2(x) = a(2)(X), I,y = 1,n. Xn8um8an rdbbu

RXYOO RV ()
{ewrrg/ik baT o’rTH. Bu yeréa

Y(X) = (Y1(X),Y2(X),...,yn(X))T, |y(x) = y]dZ(x) +... + Y (X).
Beriqggn A(X) ya / (X) 1lmnk8lyalatT§ [a, B oraKaéa n2lvk3blwléan,
8blvnéay K >0 ya M > 0 8onlan {oplLLlb
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ar(x) < K, |/(x) <M, Yxe [a H
lenmBlVKlar barV/aiAl. Bunéan
IARIl < nK, ¥xe [a,H

bablo kellb cblaaé!
Enel anyléanl aywiyalll bablolayT12:

M) - Y0(x) < I[R(r)  +1 (njar < OKIYORM)(b-2) =C.

Bunéa vsblbn

IP(X)Yol<IAX)IYO < nKyO0l ¥xe [a,H
babloéan blaT &yéalanélk.

MaleTtal:lk Ténk3ya nnmHT "o, 1lah “my"eag”

X = XN
ly +1(x) - yr(x) < C(NKY I Yxe[aH (6)

bablow oH8bl TUTKT. |1=0 bo’lganéa i {enasbl"knTa o’rTH ekanHAl yuionéa
Ko’raalllé! Ay*aylk (6) babo |=T -1 bo’lganéa o’nnH bo’'KT éeb, Uil =T
ncbmn Hjarl118bhl Ko’ r3a’arer. Nebbu
NYT(X) - YTAX)TKIAXE IYT(X) - YT-1(X) <
<nK\1(x) - YT-1(X)] ¥Yxe[aH
lengBl2/kéan &yéalauwib amyléanl bablow olarl2:

X X

[YrH(x) - YT (x) < LAMDYT@) - YT-4M]hRt <K Lyt (1) - ¥Y1i4(Mh <

x 0 x 0

X 1 XI_IT—l T
<nK-c(nK)™1 ar<cm)™X X0 yye[aBl
% (T -1) !
O’rna”alla (6) {eng3blMan wn3bbu
W+1(x) - ¥ (x) < C(NKY , l=0,1,2

bablo blaT kel/b cblaaé!
Onyléeanl
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m

YO(X) + )_( +(x) - Y (x)] <YO +c J);O(I'I K) . = pOH-CB"Kb-a)

{en8812HKéan Yeyer8blra8 alotaga ko’'ra (5) LUnk8onal gal:oTT8 [a, H oralgga
lek!8 yanT1a8bl8bl keHb cblpaér Bu e8a (5) pgalotln8 kK- xwundly ylg Té18TTS
K"pa éa

8k(X) M cp(X), xe [a,H

lexl8 yanTla8bl3blT bMlraél. Bu yeréa
Ji’)
(p(x) =Y0(x) + X +1(x) - ¥ (x)]
=0

bewak, r* /m éa
()" (px), xe[aH
lekl8 yaaTla8baér [a, bl oraHpéa lekl8 yaaTla8buycbl Lnk8onal kelwa-
kelllknTa UTAIK LNk8lya8TT§ n21vk8MS§léan (p(x) Tn§ [a 1 éa v2lmk8bisl
kel/lb cblgaér Bunéan {a8Llan n8bbu
ALy () - )1k nK]y (x) - g(x)
len8812Nkéan ya {y-(x)} kelta-kellknT§ lekl8 yaarla8buycblH818an auyléan,
Ay-(x) " A(X)px), r* mxe[aH
wunno8aba! keHb cblgaér By wumlobaralar a808léa (4) {engHkéa r™* m éa Lludm

0’18aK

X
cp(X) =yO+] [A (¢ (T) +/ (MIAT

x0

Inlegral len8lawlalar 818leus8l keHb cbloaér bBewak, (4) len8/klar ouwiaH
awnlan8an {y-(X)}°=0- Plkar kelTa-kellaTtT8 r*ga éan Hmalk LUnk8lya8l
<px),x e[a, H (3) wlegal len8lawalar 818:eTa8T T § yecbiawéan tioral ekan. (3)

Tlearal len8laTtalar 818leTasl (1), (2) Ko8bl TaBala8laa ekylyalen! bo’laat mcbun,
<p(x),x e[a,b] LUnk8lya beriagan Ko8bl TaBala8TT8 yecblTléan tioral bo’laér

brnel yecblTTng yagona/aT 18bollayTi2.
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Para2 pgihayllk, (1), (2) Kosbll Tazalasl yecbliiT lkk/ta y(x) ya r(x) yeklor—

Lnk3lyalaréan nora! bo’13T:

Ay = Ax)y +/(x X y(x0) = Yo, @)
ax
ﬂyzA(x)y+/(xX 2(x0) = ¥0. (8)
AX

Bun yeréa

Y(x) = (YLI(X), Y2(X),..., YI(X))T, y(X) = (YAX\Y2(XX — , yn(x))T >

o /0,0
Y =(¥1,Y2,....,¥Yn), x0el =[ab],xe[a b].

Bu Kosbll Tazablan To3 raykbléa nsblbn

X
YX)=Y0+ |[[A(MY(T) +/ (MlaT, 9)

X0

2(x) =Y0+ |[A(My(™) +/ (M]aT (10)

x0
w:enral {englatalar 318letaslga ekylyalen! Bu T{earal lenglatalar 3El.eTtasl

mcbivin agnyléanl Pkar yaarlasbllsbllanw an3bl TUTKT:

YO(x) =¥~ YI+U(x) =YO0+ |[A(T)N(T) +/ (T)]AT, (11)

x0

X

yo(x) = YN Y+1(x) = YO0+ [[A(T)Y (1) +/ (T)]aT, 1=0,12,... 12)
x0

Enél (10) lenaMkéan (11) yaarlasbllsblu aytob

X
y(x) - ¥,+Ux) = | A(MLy(r) - ¥, (Mlar (13)

x0
Tnno3laball blo3l giaTtl2 ya vnl babblayra:

X

N(x) —Y,+1(x)| LAy (™) =Y (M1t <

x0

S MAMIK 1) = @ir <K 21 - (@)hT

x 0 x0
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ya w

X(X) —y+1(X) <nK \XT1) -y 0)| Wr
%

Nyyalo 1=0 bo’lganéawbbu \r(x)—y0(x) ayuntat babokyTkK:

N(X) —Y0(X) = x(X) -y0 < UAM2(M)+/ (MNA < JIA(Mrm\ir +

x0 x0

T oA (M)iar = A (T) IaN(T) iAr + M\X — x01< nK [I2(T)ir +

+ M|Xx —x0]< nKTax|x(x)mx —x0|+ M|x —x0]= (NKC + M )x —xO0j}
xel

’=1bo’lganéawbbun \r(X) —y1(x) ayuntaT babokyTk:

N0 =Y109 < Jja(m)(T) -Yo(nyir =

x 0

< MAMIX(r) —YO(NPr <nK |j2¢1) = yo(r)pr <
x 0 x0

X
<nK(NKC +M ) ||T— xONT < nK (NKC + M )
21
%

(x —x0)2

Xunéel1 8bunt8éek r=2 boléa \Nx) —y2(x) ayuntaTt babokyTii:

R(x) —Y2(x) < JIA(N)@(T) =YY P <MK 12(r) - yi(riir <

x 0 x 0

3
(NK)2ZK —Xn

< (nK)2(nKC + M) | (T—2)'(° 2t (nKC+M) a

x0

yaT

N(x) - ¥Y2(x) <(NKC +M ) M K) X

MaleTallk Témkwya vidn/inl ~o,1lab,

(14)



| "+l
N(x) —y (x) <(NKC +M)(nKy x ~» <

1+ 1~
mb —a|r+l
<(nKC +M)(nK)?———-+ | 1=0,1,2,...
(1 + 1y
{ena3kHkNTA o’nnH ekanlabl Ko’ ERaBbl TUTKT. Oxnpg {enasbllkéa r éa

Toa of3ak,
KXx)-Y(x) <0
blsii bo’1aé!l Bunéan e3a y(x) = r(x), ¥Yx e [a, b] kellb cblgaé! =

“"M|a—-1. N3bbu
Y =AY Y(x0)=0
% (X)1 (X )

Ko3bl wazalasl 1aml: y(X) =0, xe[a,b] yecbluga ega. Bun yeréa A(x),[a, H
oraKpaéa awnlangan nrbk3k warmsa nkslya, x0 e [a, H berlloan 3on.

bbo! Ko’'rwb 1mnbélkl>y(x) =0, X e [a b] yeklor—&nk3lya berl/igpan Ko3bl
Tasalla3TtTg yecbluléan Jlora! YaponaHk leoretaslga Ko’ rabum yaaona yecblT.

mob—1. Agar (1) 3”eTtaéa A=(@"),a*=coT1!, ] =1L,n—- o’'rpartas
Talriiza bo’Vib, / (X) = 0 bo’13a nbbléa nsbbn
ay = Ay, ¥Y(x0) =¥0
ax

Ko3bl TazalasrtTtg yecblT

Y(X) = e(x—x0)A *y0

KO’ nbi3bléa "asVYlareén

54-8. Cbwagl bir nilerewlal lenglatalar 818leta8l. C bl *MN bopg’langan

ya cbwall bog’lanTtagan yeklor—Imnk8lyalar

Onyléanl

~ =AY @
ax
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b JT8H élderewlal len8latalar 8l8leTa8l berVpan bo’kT. Bum yeréa A(x) ,

xe[a,Bb oralgéa berVpan wv2lnk812 N  o’lcbatH kyaéra! TaiH3a,

y(X) = (Y1I(X),y2(X),...,yn(x))r — nota’1luvT LUnk8lya.

1 o
betta—-1. Npgar yiX),y (X)— yeklo=Tuwdlyalar (1) 8blieTawng

1 o)
yecblTlanéan oral! bo’ka, nbola y(x) = cly1(x) + c2y2(x) yexklor—1lmnk8lyabaT
(1) 818letanlng yecblTl bo’laé!

Ta’'-1. Apar katMa bii'a8l noléan &wH bo’lgan cl,c2,...,cK o’2parTa8
8onlar {opllb wbbwn

Cly1(x) + c2y2(x) +. . .+ CKYK(x) = 0, ¥Yx e [a, b] 2

1 0 /
Tuno8aba! o’rtH bo’ka, y1(x),y2(x),. ..,YK(X) yeklor—Tvnk8lyalar [a,b] orallgéa

cbi2lpgH bopa’langan éeyllaé! Ak8 boMa, ya'n (2) Tuno8abal.: blwa\

cl=c2=..=ck=0 bo’lganéa bx'a"8a, bwu

yeklor—lvink8lyalarnpa cbl MH
bopa’lantagan éeyiiaé! Bu yeréa

Yy3(X) = (Y /(X),¥2 (X),-.. YK(X))F, ] = 1 K.

betTta-—-2. JWylayllk, 1,12,...,1K 8omlar bergman bo’Hb, HLK2,...,HK

cbi2lgH bopa’lantapan yeklorlar bo’kT. ~ boléa XHL, BI2XIR, ..., BARI/K

yekl:orlar cbl2lg/ bopg’lantagan yeklorlar bo’1la€l

bbo! Te8kan8lw Tlarar pgihiaTtl2, wn boléa 8bunéay cl,c2,...,CK

bl + |2]+... + |x|>0 Sonlar Tay|ué bo’ Vb,

ClBIIXKkl+ c2el2XH +... + ckBIKXV/K =0, ¥Yx e K

Tuno8aba! bajarllaél. TayTlangan x = x0 éa KLW2,...,MK yeklorlarnta cbl2lall
bop’lantaganHpléan cl=c2 =... = cKk=0 keHb cblgaé! Bu 21é€lyal: &ra2lT 12nTpg
nol:o’a’milarl bl lragl. =
1 0 / .
betTta-3. Jlgar y (xX),y (X),...,¥Y (X) yeklor—1lunk8lyalar [a,b] orallgéa
1 0 /
2N bon’™  bo’18a, u boléa YxOe[a, B éa y (x0),y (x0),. ..y (x0) 8onH

yeklorlar c&"2Y' 1™ boa’” bo’laél
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M1801—-1. N3bbwn

ITl

L y1(x) = <1

KY
yexklor—lunk8lyalar K éa cbl “"H bopg’ lantagan. ~ek™, Yx0a K éa y}(xO),y(Z)(xO)
30n VexkxoMa* iy boa’ langan, ya’'T yg(XO) = xOy%L(xO) .

bewwa—-3 nng 18bolTr 1 oM cbl ga bBEVola MaTt”2.

Teoreta—1. Jlyraybk, V(x),] = LK yeklor—/wvinkBlyalar (1) blr ~wH
érivierewbl len8lawalar 8l8leTta8T T4 yecblltlan bo’kT. N bbléa y|(X),] = LK
yecbltlarntg [a,bjc K oralggéa b bog™ N bo’HbL wcbwvin, wdbbu
Yx0al[a,b], Y (x0),y =1,K 801 Vek™orlar™ g cb" " boa’” bo’B3bll rarvir Va
yelarb.

bbo! Parar gnayHk, (1) 88Letawng Y (X),y = 1K yecbltlan cbwgH
bog’lantagan bo’kT. Agar 3x0a[ab] Tta™mé bo'Vb, y(x0),y =1, K 80nK
Vek™orlart8 cbll™H bog» bo’18a, w”n bbléa 8bwmnéay cl,c2,...,CcK

bl +C2+... + bl >0 80nlar lopllb

1 0 /
cly x0)+c2y (x0)+... +ckY (x0)=0

bajlarllaél Ko’'mTbh WrlbEikl, m8bbi

1 0 /
Y(X)=CclY (X)+c2y (X)+... +cKY (X)

yekl.or—lunk8lya (1) 8bl:eTaTt ya

Y(x0)=0
bo8bllan tobl 8blaiiT “ancal:lam™raé™ Bunéan y(x) =0, xa[a B kelb cbloaél,

yaTt Y (x)y =1K cbl™H bog» Vexkor—-wvnkdyalar bo’lar ekan. Bu 21é8lyatl,,
Mrarmwrnta T/o’aA’ naT! Ko’'reagé!

Nk8lncba, nrar glflayHk, ¥Yx0 a [a, b], Y (x0),y = 1, K 8on yeklorlar cbwaH

boa’lantagan bo’kKT. Agar bum yH(X),y = 1 K yeKklor—Tunk8lyalar [a,b] éa cbwaH
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boa’ bo’ka, nbobla y] (x0)," = 1,k 8on yeklorlar bat cbPYM” boa’r bo’laél
Bu eBa 21éélyal m

Kal,ya—1. (1) bir *wH 8bletawng Y (X),y = 1L K yecbltlan [ab] orallgéa
2N bopg’n bo’H3bl wmcbun wbbn Yx0e[a,b] , Y (x0),y =1K 8onH
yeklorlartrg 2" bog’” bo’H3bl2arvr ya yeharil

Ta'n—2. Wivk812 ¥ (x) e Cn([a b)),y = 1N yeklor—lunkBlyalaréan {uritaan

1n8bbun
Yi(x) Y2(X) ... N\ (X)
XK(X) = KEY LX), y2(x),..., yn(x)}: Y20 Y209 ... Y2(q
ya(x) M2(X) ... yn(X)

ée{ertranlga {y1l(x),y2(x),...,yn(x)} yexlor—1lvink8lyalarnlng, Yrowky
éeMertranii éeyinaé!l

betta—-4. Apar y1l(X),y2(x),...yn(x) yeklor—lmnk8lyalaréan {1n211pan
K{y1(x),y2(X),. .., yn(x)} = XX(x) Yrowbly ée”erttan/l blror x0el = [ab]
nwl:aéa noan Nauwy, ya’t

XK(x0) ¢ 0,x0e [a,b]

bo’18a, 1 bobla bn yeklor—lmnk8lyalar cbP"M” bop’ lanwaaan bo’ 1a&l

bbo! Te8karl8lnl lara2 allayHk. Aylayllk, yq(x),y = 1 n yek'or—IvmBlyalar
2N bop’langan bo’kT. N bobla kaTtia blia8l noblan nMwH bo’lgan

cl,c2,...,cn 8Sonlar lopllb
Clyl(xX) + c2y2(x)+... +awyn(x) =0, xel =[a, H
Tuno8aba! o’rt bo’laé! Xmdu8an x = x0 e [a,b] nuwl:aéa
cly1l(x0) + c2Y2(x0) + .. .+ cnYTI(x0) =0
baJanlagl. XK (x0) ¢ 0 bo’lpgawi mcbun y1(x0),y2(x0),. ..,yn(x0) 8onl yexlorlar

2N bop’ larmapanén\ 3bunta mcbun oxmnpa {engHblan cl= c2 =0

kellb cblpaé! Bu parata—pgarebl/ik Lxa2nt2ntg nol:o’ a4’ n/arl ko’reaaé! m
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betTta-5. Apgar YylX),y2(X),...,yn(x) yeklor—lmnk8lyalar cbwaH
bo ’langan bo *18a, n blbléa
W) = W{y\x),y2(x),. . .,.yn(x)} =0, ¥Yx a[ab]
o’nnH bo’laél
reTTan™ng EboiT oMcbllpa bhvola Mar2.
betTta-6. Agar yi(x),y2(x),...,yn(x) yeklor—lnkSlyalar (1) él/erendlal

lenpglaralar 8l8leTa8tTa yecblTl bo’Vib, bnw x0al = [ab] nwl:aéa

W (x0) = W{y1(x0Xy2(x0X...,yn(x0)}=0
bo’18a, wn bbléa y(x),] =1,n yeklor—TvnkBlyalar | = [ab] orallgéa cbwaH
bop’ langan bo’ 1aé!
bbo! “etTan™ng 8bkar/opa ko’ra LWW(x0) = 0 bo’1laat ucbwun, katléa briiall

noléan Nawl bo’lman 3 cl,c2,...,cn o’roarta8 8onlar lopllb

cy1(x0) + c2y2(x0) +.. .+ cnyn(x0) =0
{enoHk bajamlaél. Nebbn

y(x) ="y I(x) + c2y2(x) +... + cyn(x) (3)

yeklo—lunk8lya (1) 8bl:eTaw ya
y(x0)=0 4)
bo8bllana’ kbl 8blanT “amcallarVvaé™ Bunéan la8blan y(x) =0 yeklor—wvnk8lya
blar (1) 8l18letanl Va (4) bo8bllang tdbl 8blavTt “ancal:larYwa€h YagonaHk

leoreta8lga ko’ray(x) = y(x) = 0 bo’l1aé! Bunga a8o8an (3) {ena/lk n8bbn

cWYI(X) + 2y2(X) + ... + cnyl(x) = 0
KO’ rwbIT olaé! Bu eBa y1(x),y2(x),. .., yn(x) yeklor—-Ivnk8lyalatta cbwaH
bopa’lanpanKarl Ko’rea™ac! m
Xrob—1. IDxA:dyony yeklor—lunk8lyalar wucbun letta—6 nTa 1a88lal

baJanltayél. 1luTlaéan, n8bbun

oxi roi

» Y1(x)=
1y
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yeklor—Iwk8lyalarTtg c&"2¥Y™ boa’ lantagan, lekr

=0

W (x) = KL /(). y 200} = % :

Teoreta—2. Aylayllk, (1) énTerewbl lenglaralar 88eta8tTa yl1(X) ,
Y2(X),...,yn(x) yecblTlanéan {m2Wman XX(X) = XX{y1(x),y2(x),...,yn(x)}—

Yrowbly ée”ertTanii bervigan bo’kT. A bola “my"éag

X
XK(x) = XK(x0)exp |$pA(MNT ,xe[a, Y (5)

x0

O8lragraé8xkly™Muylll &rrtmnla8l o’rtH. Bunéa mn8bbu

A (X) = ai (X) + a22(x) + ... + arm(x) (6)

Tuno8abalga A(x) Talrii8anTa 121 éeyitaé!

bbo! Ayyalo )X (x) —Yrowbly éelerudnanl:l ncbun gayléanl
MK (X) = BPAG)PK(X), x e[a,b] @
X

élllererBlal {englaTtaTt kelTb cblgarari2.

AylayHk, v8bbu

y3(X) = (Y1 (X),y2(X),....yB(X)I, ] =1n
ko’'nT8Mapal yexlor—ivnk8lyalar (1) érilerewbl {enalaralar 8l8LeTta8TTa, ya'rl

N FAKY>(X)
nNx

yecblTknéan nora! bo’kt. ~ bolMa bu yeklor—lvnk8lyalarlng Y3(X) —

Koorétal:a8l

~

me = y)%a,r G E (8)

élerenslal {englaTtaT ganoaiian&aé!.
Brél XK(x) — Yrowbly éelerwinanlining bo8/asTtl bl8oblayTl2:
MK(X) = "~ mXK(x) _wy/ (X)
X 2=l ay/ (X) X
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Apar Wyl (x) eletenlnTtg algebralk {oYénmycbTtTt Wr(x) — owa/l belg/ab,
L (x) — Yrowk3y éelieruranitl r— 8alr eletenl/lan bo’ytoblayoy8ak, 18bbi
n 12 n
W(x) = E y[X)Wm(x) = E y LX)WIr(X) + y/ WPX) + E y! X)Wm(x)
=1 =1 =]+
yoyliTa bbd3/bo’laé! Bunéan
L (x)
Wwn(x) (10)
o/ (X) 4
{engHkT olatl2. Enél (9) {engHkT (8) ya (10) TMnoB8abaMaréan &yéalaThb

anyléanoba YOorEb TUTKT:

nm(r) n n n n
i T il CEAreIY/eo= £ arcof el (. ()

myéan” &rtunla alpebra kmraéan ta’lur:
n ] FLIngg, r=r,
Ey/(xlW, (x)=WX)8n =~ . - ,
i 3 10, 1*r

Bun yeréa gmn — Kroneker 8ltyoH. 3butng wucbumn yuwonéaal (11) énTerewbl

l:englatar

ML (X)

o E ar(x) LW(x) = | E an(x)$lr| W (x) = W(—dPA(X)
nx L=

Ko'rwbléa yorEbl TUTKT Oxupg éhTerewbl {enaglataTt Learafab (5)
O8lragraé8kly—bivylll &rtnla8Ttl bo8I AAaTK. m

Kalila—2. Anar A 8onM Talrli8a bo’18a, n boléa nsbbu
N*eA= epA (12)
{enaHK bajarla&l
bbo! (5) 08lragraé8kly—binylll &rtmnla8tl m8bbn
LLI(x) = &e!

&nk8lya ncbmn x0= 0,x = 1 éeb "0’ 11a8ak (12) {enaV/K kellb cblNaé™. m
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Ta’nM. BI ™BI* (1) ko’'nT8béanl cbwaH é&lieren8lal lenglaralar
&8ewa®Nrng n la cbwaH bop’lantagan y1(x),y2(x),..., yn(x) yecbltlanga,
nTng Wnéartenlal yecbltlan 8l8leTa8l (P.Y.8) éeyiaé! Bu yeréa

y3(x) = (y/(x),y2(x),....yB())I, 1 =1n.
Teoreta—3. lWW1nk812 koelll18lyenlH,
AX) = X ,r1=1n,a~XxX)eC[a,H
(1) ko’nwsMapgl bir "wH énlrerewbl lenglaralar 818leta8T T LWnéaTtenlal
yecbltlan 818leTasl (P.Y.8) Tay|ué.

bbo! Para2 pghayHk Kn la2otng el e2,...,.en cb”H bopa’lantagan
yeklorlan berlgan bo’kT. ~ boléa (1) énlerewbl lenpglatalar 8l8leTa8loa
~o’yNMpan wbbwu

Y1(x0) = el,Y2(x0) = e2,...,¥Yn(x0) = en
Ko8bl TaB8ala8TtTta yecbltlartl y1(X),y2(X),. .., yn(x) owall belgllayTtl2. Bwmn
yecblTlaréan 112 Mpan X{y1(x),y 2(x),...,yn(x)} = X (X) Yrowk3y éelertranllTt
blboblayTxx:
X (X0) = "e\el,e2,...,en)  °.

Cbunk!l ey —yexlorlar c b H bopg’lantagan. Bunéan e8a y1(x),y 2(X),. .., yn(x)
yecblTlartgy d&"2Y” bopa’ lantaganVal keHb cb™aé”. m

Teoreta—3. Agar y1(x),y 2(x),...,yn(x) yeklor—Tunk8lyalar (1) élferenglal

lenaglatalar 8bleTta8TtTa &néaTtenlal yecbltlan 818leTa8tl (P.Y.8) 1a8bkM

a/8a, n boléannTtg kHyony yecblTl

Y(X) = clY1(X) + c2¥2(x) + ... + cnYn(X) (13)
Ko’'nT8béa lMNoéalanagl.
Teoreta—3 nTa 18bolTl bayon M178b o’miloa (13) Nortnlantg bo8”acba
Ko’'nNnTt8bTl kelllrarl2.
Ta’ 3. V8lvnlarl MtéaTtenlal yecbltlar 8i8leTa8léan 12 nan

Y(X) = YUX),y2(X),. .., yN(X)
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Talnl8a+4rmk8lya (1) 8bletanTth &néartenlal Talnl8all éeyMaé! Punéartenlal
Talrli8a 0’2 nayballla wbbu

m(x) =AX)Y(X), Yxe[a,b], €ée!lY(x) hO0 (14)
7776

Talnl8ayly é&lllerer8lal lenplaTtar “ancallanl™aé™ Bwunéan ko’mnaélkl, (1)

8l8leTanTg kKHyony yecbITl
y(x) =Y (x)<C
Ko’nT8béa yoriiaé! Bu yeréa C — kHyony 8on yeklor.
Teoreta—4. Apar Y(x) (14) Talnl8ayly énlrerewbl IlenglatanTtg
Mnéarenlal Talr/Ba8l bo’18a, n boléa nntg NTUTly yecblTl
Y(x) = ~(X)C
KO’'NT8béa bo’1aél
bbo! (14) TalrBayly lenglatanTs yecblTT
Y(X) =Y (X)C(X)

Ko’NT8béa blayTii. Nebbwu

HY(x) = (=()C(x))= #Y(x) C(x)+ Y () AC(x)
1),4 1),4 X 1),4

lenaHk&an &yéalaTb, (14) élerer8lal lenalaTaéan
ny(x) C(x)+Y x)nNC(x) = A(X)Y (x)C(x)
X X
Tuno8abalT b8/ gllaTk. Bunéa Y (x) — Talnl8a (14) lenplaTtanTts yecblTl
bo’ lgpal ncbmn oxuna lengHkéan
AX)Y (X)C(X) + Y (X)NC(x) = A(X)Y (X)C(X)
X
kellb cblpaé! Bunéan
YX)NC(x)=0, éelY(X) ¢ O,
X

yaT

MC(X)

~

nNX
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érierewbl lenglaTtat {opaTk. Oxiig lenalataéan C(x) = C o’rpgarta8 Talrliga

eallal kel/lb cblgaé! m
Berigan (1) érvierewbl lenplaralar 818l:ieta8lga o’y aan nblbn

y(x0) =yO0

Ko8bl Ta8ala8TTa yecbITl mncbun
Y(X) = ¥Y(X) Y _1(x0) sy 0
&rtnla o’nnH bo’laé! Bun yeréa Y (x) (14) Ttalr8ayly élverenglal {englaTtanTtg
n8bbu
Y (x0) = E, E —biillic Talrii8a
bo8bllang’ tabl 8blanT “amallarl b yecbl T
Nebbwu
K (X, X) = ¥Y(X)¥Y_1(x0)

Talri/i8apa (1) 8l8leTaning Talr/Barll éeyiiaé!

55—-8. Cbwagll Blr bo’lTtagan iillleren8lal 'englatalar 818leta8l

Ounyléanl

= AX)y +/(x) 1)

[

cbl1”™H bir "™81"bo’ 1Tagan élverenglal lenplatalar 818l:eTa8tl parayHk. Bu yeréa
A(X) , xa[a B oraHgga atalangan urlik8l2 n— o’lcblatH kyaéra! Talrli8a,
/ (X),xa[a b orallgéa atglangan nrM3arr yeklor—-lunk8lya, y(x) —norta’luT
yeklo—1lnnk8lya.

beTtTa-1. Agar yl(x) ya y2(x) yeklor—lurk8lyalar To8 rayl8béa n8bbu

cé‘

Lo AGOYL+ /1),

= A(X)y2 +/2(x)

¥ X
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lenalaTtalar 818leTa8T T 4 yecbinlan bo’18a, n boléa y(x) = y1(x) + y2(x) yeklor—

{vnkwya amyléanl

9&/ = AX)Y + /1 (x)+ 12 (X)
éll/ererBlal lenalatalar 86leTa8TTA yecblTl bo’laél
Teoreta—1. AylayHk YO(X) — yeklor—{unk8lya (1) 8l8leTtawng bwunw
yecbITl bo’Vb, ®(x) wblbn
2'(x) = A(X)T(x) (2
br]T8MN lenplatalar 86leTa8TTa lMnéatenlal Talr/8a8l bo’kT. A boléa (1)

érllerewbl lenglaralar 8l8leTa8wnpg barcblayecblTlan

Y(X) = o (x)C + YO(x) 3)
Ko’'nT8béa lNoéalanaél. Bunéa C —kHyony 8onl yeklor.

bbo! Beriigan (1) 8bletaéa

Y(X) = 2(x) + Y0(x) 4)

alta8bl’VV'8b bajarari2:

nx)+nm (xX)=AXRX) +yo()] +/ (x) = A2(X) + Ay0(x) +/ (X).
X X

Bun yeréa
N O(x) = Ayo(x) +/ (X)
X
Tno8abalrng ba"a8bir e’Hborga o0l8ak, yuonéaal lenglikéan
n2(x) = A(x)2(x)
X

lenalata kellb cblgaé! (2) 88letantag MwnT?Y yecblTl
2(x) = o (x)C
Ko’'nT8béa bo’lganl ucbun (4) alta8blT8béan
y(x) = ®(x)C +yO0(x)

kellb cbloaé! B yeréa C —kHyony 8on/ yeklor. m
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Teoreta—2. Agar ®(x) —(2) 8bl:etawnyg WnéaTtenbl Talri18a8l bo’18a, u

boléa (1) élllerer8lal lenalaralar 818LeTa8TTA UTUTY yecbT! vcbun

X
y(x) =0 (x)B +o(x) [0 HT)/(r)aT (5)

x0

&rtmnla o’rM bo’laé! Bu yeréa x0 a [a, b], b —kinyony o’rparta8 Vek“or.
bbo!. Benlpan (1) 8bl:etanta NTUTY yecbTiT
y(x) = @ (x) *C(X) (6)
Ko’ riiwbléa blayTk. Bu yeréa C(x) —blorkcbla nota’lunTt Vekor—"wnk8“ya. Ayyalo

(6) lenaMknl élerenSlariab

iy = COY+e (X)W T)
WX X VX

Tuno8abal!nl {opaTkK. 3o’narabun {englikt (1) 8l8leTaga "o’y8ak:
C+o(x ) =AX)P(X)C(X)+/ (X) ()
nx
blo8/ bo’1aé! Bunéa udblbi
n = A(X)P(x)
X
{engkwung o’nn/ ekangbl Tobal:aa o0l8ak (7) Tuno8abal:éan
A)P(X)C)+o(x ) =AX)P(X)C(X)+/ (),
nx
yaT
*(x)C O =/ (X
nx
kelb cbloaél. Oxlral l:enplatat 18bbu

C ()= & —4(x)/ () ®
nx

KO’ riwbléa yorEbl TUTKT. Bu éKTerewbl lenglarar Inlegrallab

Cx)=10—r)/ (Mnr+A ©)

x0
C(x0)=8B
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lopaTl12. (9) lengllkT (6) ga ~o’y”b, n8bbu

yxX)=0o(x)b+o(x) |® (T)/ (T

x0
:;ortulanl bos/ giatl2. =

Kalyya—1. (1) érllerewbl lenalaralar 8l8leta8lpa poyiipan

Y(x0) =Y0
Ko8bl Ta8ala8trta yecbIT! mncbivin

Y(X)=d(X)P_1(x0)y0+ |o(xX)®P_1(r)/(T)irT (10)

x0
Normila o’r1/1 bo’laé! By yeréa x0 e [a, b].

mob—1. 1) Agar

X

YO(x) =0 (x) 1® —(T)/(T)IAT
x0

Ko’ riwbléan! yeklor—Tumk8lya bo’18a, n boléa y0(x) (1) énTerewbl lenglarclalar
8l8leTa8TrTL
YO(x0) =0
bo8blang’ tob 8barlrl Mancallanl’¥wVcbl yecbTéan lboral bo’laé!
2) Vi8blbu
K (X,T) = & (x)®—~1(T)

uelr8a—~vinkdvya (1) 8l8letablng Talrii8anlléan lboral bo’1aél, ya’bl
NMK(XTY=A(X)K (x,T1),
nx

K (T,T) = E —brimV/k Talriiga.
3) Apgar (1) 8l8leTaéa A(X) = @-),ay = coT! o’rgarrca Talrli8a bo’18a, u

bbléanntg nTntly yecbiTl ncbvin

X
y(X) = eXAn+ | ex-nNA/(T)NT

x0

Nortnla o’rt bo’laé! B yeréa
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o (X) = 664
(2) 8bl:eTanTg LWnéaTtenbl Talrli8a8l bo’Vb, i —kityony 8onM yeklor.
M1801—-1. Nebbwn

il
. =4Y1 -2Y2,
VX

~

W2 _ 8yl—-4y2+ n/x, x>0

blr M8IN bo’ltagan élleewbl {en8latalar 8l18lewa8lal bagran) wwmllan
OyéalaTtb yecbling,

Yeebl8b. Jlyyalo, wbbwn
il
o 4y1 —2Y25
mx

w2
. :8Y1l-4y2
Mx

b1lr]T8/ éleren8lal lenSlaumlar 861:eTa8TT§ KoellwyenlVanéan

8 -4
Talri8a 1wilb olaTl2. 80’n8rabu Talrii8anTg xo8 MyTallan Va xo8 Vex'orlarm
lopawl2. Bunng ucbun
AH=AK, O¢ K= (x 7
VX2
{en8latar paraywiir. Bu len8lawar koorértablaréa yorilb
4x1—-2x2 = Ax],
18x1—4x2 = AX2,
yaT
(4 —AXx1 -2x2=0,
8x1+ (=4 —A)X2 = 0

bIr]T8/ alpebralk {enSlaralar 818l:etaSTl bo8/ AliaTk. Bunéan

4-A =2
=0, (4= A)(—4—A)+16 =0
8 -—4-A
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— (4—n)4+4a)+16 =0, ((16—A ) +16 = 0,
—16+A2+16 =0,12=04 =A =0
karraH xo8 alytalMarT loplb olaTl2.
\ =0 xo08 glyral:ga To8 kelnycbl xo8 yekl.ort n8bbun
4x: —2x2 = 0,
1Bx: —4x2=0

nn
88leTaéan aTAKYTK: x1=1 x2=2, K=
vy

Enél, bu K x08 yexk™orga yopEbgan k2 —yek!:ort aralasSb vchbun

(A—A )KL= K25A =0

lenglataéan &yéalanatl2: K2 = 4
\Y 0%
Bu Ta’lutoMaréan &yéalatb, blr M8I" érllerewbl lenplatalar 8i8LeTta8T T

nTnTy yecbitlnl {opaTk:

1 1 1/4
y(X)=ck +C(XK +K)=Q +Cn X +
2y v vy VB vy
Enén o’28arTa8r VaryadvyaladblwmnHéan &yéalatb, benlgan blr"Y81"bo’ 1Ttagan
éKTerewbl lenglaralar 8l8l.eTta8tTa Yyecbitlnl
M1 1 0/4m
y(x) = a(x) +Qx) X 7
V2Yy VO YY

Ko’ riwbléa blayTii. Bu yeréa cl(x), c2(x) —bk2lrcbhnoTta’luT LUnk8yalar.

_YKXL=Ta) | 00 +14) AT
o= AY2RRYY  X2eBXYY  2LAN)X Yo 2eAXW

.\ re2(x) + c'(xX)(x+1/4)1 Id(x) +c2(x) + c (X)(x +1/4)n
N2c (X) + 2c' (X)X Y "2c((X)+2c (X) + 2c' (X)x

Y (X) = {(X) + 2(x)(x +14) + c2(x),
y2(X) = 2¢{(X) + 2c2 (X)X + 2c2(X).
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ToplMNaan bn yl(x), y2(x) bo8halarntg l&éalanw berlgan blr "8I bo’lTagan
élllerensbl len8lartalar 8l8leTal8lga goyaubr:
dx) + 2(x)(x +1/4) + c2(x) = 4[c(X) + (x +1/4) c2(X)] —2[2c1(x) + 2xc2(X)],

2c1(x) + 2C2(xX)X + 2c2(X) = 8[cl(X) + (X +1/4) c2(X)] —4[2c1(X) + 2xc2(X)] + /X
C +c2(x+14) +c2=4cl+4c2x+ c2 —4cl—4xc2,
2c[ + 2c2x + 2c2 = 8cl+ 8xc2 + 2c2 —8cl —8xc2 + n[x,

'+ (x+1/4)c2 = 0,

[2c{ + 2xc2 = n/x.
Bunéan e[(x)= (2x +1/2) n/x, c2(x) = —2n/x 088ly éllleren8lal len§laTtalar bo8/

bo’laél WarT Iregrallab

1x+4x X+ A
X 7 - ]
€19 V3 5 ,

4
2(X) = —xVx+B

{opaTk. A,B —kihyony o’28arta8lar. Mboya! wbbwu
RN
15

Y(X) = Ak + B(xxkl+ K2) +

yecbITT {OpaTkK.
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56—8. Turg’vink lwbmnneban

Ay*ayVIk n8bbun

=/ (1,X) D

X(*0) = X0 2

Ko8bl Ta8ala8tta X =p (1) yecbltl Taywé bo’Vb, kHyony le [10,/9) lidplatéa
at™lan8an bo’KT. Bu yeréa

NI
x (1) = (x1 (1) x2 (1) x3(D) >....... >n(l))

/I (Lxy=/ (/L(*x), ...,/n (*,X))T>

P()=&L(DP ()P3()>......,PA(<))T*

Ta’'nM . Agar kbyony e> 0 80l ncbun, 3bvnéay 8> 0 80n {opLUb,
PO—x0O| (3)

len™812Hkn! gmancaviarwaycbl bar bir x0 ncbun gykla8l

x(0 = xo (2")
Kosbl Ta8alanTtg .*(/), ~e[/0,00) yecbHT Tay)ncl bo’Vib, nsbbu
[X(0 —0\<8, (e [10,00) 4)
baboT pgancallaniiBa, x = p({) yecbIT byapunoy Ta’no8léa LUrg’ vin éeyiiaér
Ta’'nlM—2. Agar x =p(1), 1> 10 yecblT gnyaar

1). byapunoy Ta’no8léa lurg vim,
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2). Msblw HT IX(0 — ({0 I=0 Twiosaba! o’nni;
—

8barllart "anoManlV'8a, nnaa astr p lolik Lrmvn yecblT éeyiiaél.

Beriifpan (1) érvierewbl lenplaralar 818leua81 x=p(1l) yecbTunTa

wrpgvinioTrl  {ek3blnzb wae8ala8l, wntg nol, ya't x(1)=0 yecbTunTtg

lurg vinarl {exk8bin8b Ta8ala8lna keHT8b TUTKT. Buwng mcbun

x(1) = (K1) + Y (1) 1 e[1o, z9) (6)

alta8bl:lraMan &yéalanawi?2. Bu alta8bllrab na®asiia (1) ériierewbl {englata
oD +y (0 =/({, (KO + X0) )
KO’ riwbT olaél Bunéa n8bbun
(KO=/uMO)
Tuno8abalnTa baJarlBblT Tobalpa ol8ak, (7) {ena/k anyléanl
KO=Ku (KO +KO) =K n (KOX 1" Y (3]

Ko’'nT3bga kelagél Berlpan (1) élVerer8lal {englatants x=p(l) yecblTT (6)
aras8bllirab nainaszléa (8) {englatantg y(1) =0 nol yeckintga oUaé! bnél, (8)

{englarart
KO=  yx p(ny)=«ku (KO+y(0) - Ku (KO) 9

Ko’'nT3béa yoratk. Bum boléa y(1)=0 yecbltga, ya'n! (0,...,0) nwlaga (9)

él/ererBlal lenplatalar 8l8leta8tTa Tuyoranal! nul:asl éeyiiaél Cbunk
P@O)=/ @P)-/ (1,p)=0.

Turg vk LLSbuncbas! (9) &éllererBlal lenplaralar 861:eTa8TTa Tuyoranal

nw{a8lga, ya’'n! y(1) = 0 yecbltaga 18bal:an guyiiagioba bl o1 gnTaél.

TarH-3. Agar Ye> 0 80T ucbun 8bmnéay 3 8 >0 8oT {oplLb,
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bl <p

{ena8bllkT pancal/lanl:lrimycbl bar HT YO0 wucbun (9) 88Letanta Yy0(@1) =yO0

bo8blan§’ bl 8blaviT ~awal:lanl Vebl y (1), le [10,/) yecbum

lyar <e, le [lo,/)

baboT ganoaHar\nba y (1) =0 yecbT, ya’'t (0,...,0) Tnyo/ana! nwl:a byapunoy

Ta’no8léa LUrg vn éeyiiaé!
Ta'nlM—-4. Agar y(1) =0yecbT (Tnyo/anal! nwla) anyMaar
1). byapunoy Ta’no8léa {ura vin;

2). I?)LEUE! yDI=0;

8blarl/lart "aral:lanl:r8a T orana! nul:a a8tp{obk LWra nn éeylaé!

OeoTtebTkK nwlwy na/aréan p(l) yecbltnng {uwrgwvnlat “wmy"eag'cbla

1:a8YIrla8b TUTKT:

1D p() yecbIT *ur&wvn, y = (yl1,y2,...,ymT:

Cbl/Ta -1
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2) @) yecblT asutpll” {urg vin:

Cblrta -2

3) (p(1) yecblT {rg’vin eta8 (no™wmra’ 1n)

CblrTta -3

M1801—-1. N8bbn
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JiL
élWerensbl {englatantg Y(@)=0 yecbl 7T Wra vn/kka {exk8blnns.

Yeebl8b. Berlgan él/erer8lal “enplawarm

Ko’ rmwbéa yo2lb olaTl2 ya nntg ntntly yecbltT {OpaTtkK:

y(1l)=-"~—, Yc=coTl.
1+ c

Bunéan {asbgpan y(1)=0 baT beriigan élererBlal {englatanTtn yecbltléan
mooral bo’lagél bnél y(0) =y0 bo8blang’lch 8barlpa To8 keluycbl yecblTw

a"kKyTH:

y(@©0)=y0" c=— ;y (Y 1 - y°
y / 1+1 y +1
y0

Beriipan él/lererBlal lenglatants Y(1)=0 yecblTT “Mrgvn/kka {ex8bin8béa,
n8bbn |y(0) = |YO]<8 {eng8lrliTTh bajanll8bkan [y()]<",0 <l<pga babonTtpg

kel/lb cblaEDBT Ko’rea”bb 1021T. ATTO, pgaralayolzan T18oléa y0<O0 bo’lganéa

M+1=0,1=——>0 bo’lael 3buntg wncbun 1~ ——-0 éa y(l) -pa
y0 yO

I8l By boléa y (1) =0 yecblT {urg'vin bo’ltayél.
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n
V 4
. ——m
C |
Cbiita —4
M1801-2. N3bbwn
'fy= 1+r-y, y(0)=0
m

Ko3bl Tazala8l yecbl 1T LWra vinkka {ek3bling,

Yeebl3b. Jlyyalo berlpan élerewlal {en§lataw

n
_y+y:1+r
mr

Ko’nT3béa yoris olanx2 ya vnta bir™ s

hY4

—y+y:6I
r

S(C

AETTTAO Tty yecblTT {OpaTK,;

y(!)=ce—, c=coTl.
3o'nara, berigan bir JT81 bo'ltagan élllerewbl {en8latablng xwun8ly yecblTT
yo() =Ar+B
Ko’nbl3béa blab, A ya B notalntlart8 pglytananuw ablgkyTk;
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yol)=A, A+Al+B=1+1; A=1 B=o.

BeTak xmndn8ly yecblT 1n8bbun

yo@=1

KO’miwblaéa bo’lar ekan. 3bunta ncbivin benlgan b MBI bo’1tagan éliTerensbl
{enaglaranlng wnT™y yecblTl

y(l)=ce"l+ 1 ) =ce"l+1l

Ko'riwbléa bo’laél Enél y(0) =y0 bo8blang’ldbl 8marl:éan c=y0 ekanam
{opatiir. Kain]aéa mn8bbn y(1) = y"e—+1 yecblTT aTakyTK. Bu yeréa y0=0
bo’18a, n boléa

yh=rP@=1

Wnkwya berigan Ko8bl Ta8ala8TTa yagona yecblmwéan iora! bo’laEl Bu
@@ =1 yecblTT {UrdvnMkka lek8blratl2. Bublng wvcbikin “my"éag® aylrranl

baboKyTK:
(D) —PQ@" = yCe“1+ 1-"~=yOe“l<1 <8 Y1>0.

3bmnéay plllb, gogar 8 =8 éeBak, n boléa |y01<8 l.eng8Mlkbing balJanll8bkEan
IO —pD)l= Iy —1]<8,Y1>0 babloblng o’mil bo’lWbl kellb cblaé®. Bu e8a
@) =1 yecbltblng byapunoy Ta’no8éa {urgvin ekanl/igv Ko’r8ala&l Bunéan

la8bpgarl 1) = 1 yecblT asiinplolik {urg’ vin yecblT blaTt bo’1a€l Cbhlnnk!
Hw]y(@) —p(1)]= Hu]yOJe 1=0,Y1 > 0.
M1801-3. N8kbwn

Ty = —azy , y{lO)\= Yo,ap O

al
Ko8bl Ta8ala8ttg yecblTT Wrao nn/ikka {ek8blirra,.
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Yeebl8b. Bervigan élleren8lal {enpglaTtanTpg NWNTAY yechblTl

y(@) = oe~6211, Yc =coTl ko’'nnaMa bo’laé! y(10) = yO bo 8blang bl 8blar!éan

c=yealkelb cblgaé! Bunéan &yéalawb, berijpan Ko8bl NclaBala8tTy,

yd)=y.esA-0
yecimmw {opanw. Enc/l YO —-yO\<5, 8>0 len88Mkuw pgancaiianizrnycbl y0
80ww {armaynu ya y((/0)=y0 bosblan™Viob 3baii™a ToB kelnycbl KoS8bl

Ta8ala8tTt8 y(1) =y(eal®l) yecblTT olanw. Onyna” ayuntaTt ba)ararul:

| XO—=X0| =a~Yo\e a(PD)=|Yo ~Yo\eak 'e a‘ "\y~Yoleak <e,Y*>*0.

2
Anpar ¥Y8>0 8ow wucbmn 8> 0 8oblbl 8 =8eal éeb lamnalak, n bbléa

\Yo—Yo\< 8 1en88M kkwng wa)aiHsblclan \W1) —yD\<e,¥1> /0 babont o’nmH
bo’lWWbl kellb cblrag”. "aalayolgan Tl180léa Yy(1)=yOexp{—a2(1-10},1>10
yecblT byapunoy Ta’no8léa LUWrgwvn bo’laEl Bunéan {a8lUan wblbn
HTly(0 —yM)| =HT|y —vylexp{—-a2¢y - (0)} =0, 1> (0 nwno8abanwl§ Haja/Bbl
éan, benlgpan Ko8bl Ta8ala8ttg Yy(1)=yOexp|—-a2(1-10}, 1>10 vyecblTl
a8t p lolik {urgvin bo’ Wbl kellb cblaén.

M1801—-4. N8kbwn

ay a
ATy y®=0

Ko8bl Ta8ala8tta yecblTT “wvrgunikka {exk8blinna.
Yecbl8b. Ko’'nub M TMM wu8bbn y(T)=y0 Ko8bl Ta8ala8TT§ yecblIrr
y(1)=1a¥0 «ko’'nTt3bléa Tbodacl Benl8an y(1)=0 Tbosbla*¥iob 3banT

panoaviani—nycbl yecblT e8a y (1) =0 éan mora! bo’1a&L

Ouyléanl aymt bl biBoblayVk:
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EX -y{0|=K>O-° =Kl

1-bol. Apar a= 0 bo’13a 1 boléa

\Ne—XK<\ = bl

Tnolaba! o’'rtl bo’laél Bunéan ko’'mnaéM Ye> 0 30T ucbmn 3> 0 30NT

3=8 éeb olzak Mu boléa lyO1<3 {ena3blé&nTp, baJari]sbiéan
19(0 ~Y (0HyY (0HYo 1<8,\/r>1, babowng o’nn bo’H3bl kelb cblopacll, Bu e3a

y(r) = 0 yecblTnTg byapunoy Ta’no3Ma LWUrg nngw Ko’ r3a’aél

2—bol. Agar a< 0 bo’13a, n boléa

HT]y(0—y(01=MT| 2I|Y01=0

Tunosabal:ntg balarvi]sbléan y(r) = 0 yecbltnlng asinp™ok {urg vinlg kellb
cblpaé!

3-bol. A8ar a>0 boYza, m boMa [|>?)—>)|= |V *Pd—"+°0, *—0

bo’lpat ncbmn y(r) =0 yecblT nolirag’vin bo’laél. beTtak a=0 boléa y(r)=0

yecbIT urgun, a<0 boléa esa asiitpolc {urg’vin ya a>0 bolla Wra vntas
(noluvrpg,vin) bo’ 1aéEl

M1801-5. N3bbn

=2x1

5 %‘ 5 g‘

éKTerensbl {englaralar 313l.eTa3TTg

Tuyorana! nugblanT

{opTa vya
{wa’ vinHkka {ek3bTna,

Yeebl3b. Pnyléanl
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—2x2=10

[2x1= 0

{englatalar 313l.etazléan (x1,x2) = (0,0) nw anTtg Tnyorana! nula exkamlgl kelb

cMpaé!

Bervpan éllerensbl lenalatalar 3bleTa3TtTta NMTUTly yecbint

x1(r) = cco8@2r — ), x2(r) =c81(2r —h)
Ko’riiwbéa bo’ll bm ko’rea”™b Mytcbll"k WA’ éniTayél. Bunéa r=0 éeb
X(0) = (x1(0), x2(0)) = (cC08dp, —c81r)

ekanHabl {opaTin. bnél aqmyléanl ayntblarw babokyTk;

[X(0) —0 = [x(0) = nlx2 (0) + x2(0) = y/c2C082¢ + c281R¢ = |d

IX() =0 = x(ND] = "1x?(r) + X2(r) = y/c2co82@2r—o) + c2871 2(2r—) = d
Myony ¥8>0 30T ucbun 33(8) >0 30nTl 3 =8 éeb lanlazak, n boléa

IX(0) -0 = d<3
{eng3MMTTH bajaTH3bléan
XN -0 =x(nN<8, Yr>0

babonng o’nn/l bo’c b kellb cblaé”. Betak (0,0) Tunyorana! nwl:a byapunoy
Ta’'no8léa {uragvin bo’lar ekan. ATttTo (0,0) Tnyorana! nuwl:a asrrp™oUkK {urg’ vin

bo’ltayél Cbunk Huw| X(N|=]cp 0. Oaralayo'nan T]30léa Tlegral cbuwalar

8prmallaréan ora! bo’laél LllaTtT8 Oxx%2 lekbl]lkéanl proyekslyasl tarkarl (0,0)

nuwl:aéa bo’lgan aylanalaréan ieopral: bo’laél. Bu boléa Tuyoranal nul:a tTarkar

éeb ablaé!
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Cbl/Tta -5

Inlegral cblualar 8prrallaréan isoral bo’ 1a&l

Cbl/Ta —6

In'egral cblwglaTtTthn Oxx2 lekl8/Mkéaal proyek8lya8l Tarka/! (0,0) nnol:aéa
bo ’1aan aylanalaréan isopral bo *1a&L

M1801—-6. 18blbwn

axx
X
J1L
0x2
= —x0
J1L
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élerenglal {en8latalar 8l8LeTa8TT§ T~orana! nmul:astl {Urgvnlikka

{ek3bTng.

Yeebl3b. Ko’ntb {unbéio, (0,0) nuwla bermlgan érlerensbl lenalaralar

818leTa8l ncbmn TMorana! nuwl:a bo’laEl Bunéan {a3”an éllerensbl {enSlaralar

313l:eta3TTg NTUTWY yecblTl

xU(r) = x1(0)e 37, x2(r) = x2(0)e—

&rrtula biian aralanaél. 3bbn IX(©)] = 'Yx2(°)+ 5i2(0),

XD]= x2(0)e 6+ x2(0)e A <e r|x@©)] <|x@0)] Twunozaballarga azozan Y8> 0
30T mcbun 3 >0 30TT 3 =8 éeb lanazak |x(0) |<3 {eng3blkTng bajarllizbEan
XDl < IXO)] <8, Yr>0 babotng o’rtl bo’H3M kellb cblaa€é! Bu e3a (0,0)

Tunyoranal nwl:atng byapunoy Ta’no8léa {urguvn ekanKar ko’reaaé! Bunéan

{azbgan nsbbu
Hw| X(D]= 1T y/x 2() + x2(r) =0 =0,

Tnnosabaltna balarll3bléan (0,0) T7orana! nwl:atn8 a8ltplolk {urag vinal

baT kellb cMpaé!

M1801—7.

N

SRR
1
X

élerenslal len§larar 8l8l:eTta8TtT§ T orana! nw{as8t! {urg vnlkka lek8bIrins.

Yeebl3b. Ayyalo beriigan ériierensbl lenglatalar 313l:eTa3TTg UTUTLY

yecknTT {opaTkK;

x1(r) = c co8r+ c28lnr, x2(r) = —c 8Tr+ c2co8r, r> 0.
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bnél x(0) = (x1(0),x2(0)) bo8blang,lcbl8&:barlTl ganoHani—mnycbl yecbltnl {opaTi:

x1(1) = x1(0) 081+ x2(0)8IM1, x2(1) = —x (0)8lM1+ x2(0)C081, 1>0.

xHyornty 8 >0 80T mncbivin3 8 =8(8) >0 8owT 8 =8 éeb {ankyT!/.

Bn bbléa

IXOI = 1(x,(0),x3(0)) = ~ x,2(0) + x32(0) <8

lenmBl/11al bajanlpanea

IXD] = ~ x 3(1) + x2(1) = y/(x1(0) CO81+ x2(0) 81M1)3 + (—x1(0) 81 + x2(0) C081)3 =
= MxP(0) + x2(0) <8, ¥Y1>0

bablowng o’rT bo’M3blkellb cbiaé”. Bunéan (0,0) Twumyo/ana!l nwl:anTtg
byapunoy Ta’no8léa {urg vna! kellb cblaén

Ouyléaal

11T[x (1)] = \Ix 2(0) + x2(0) ¢ O

Tuno8abaléan (0,0) T orana! nwtantg asiinpMiic {urgvin eta8/al kelb
cbloagl

M1801-8. 8blbn

9('1:x
a

Ox0

—3= %
a 3

élererBlal  {englatalar 8l8leTta8TTa Tnyo/ana! n™Ml:astl  lurg vinlkka
{ek8blrTa.

Yeebl8b. Ko’'ntb Wikl (0,0) nwl:a berflgpan éllerensbl {enaglaralar

8l8leTa8l wucbuvn T/orana! nul:a bo’laél Benpan élferer8lal lenplaralar

88leta8TTa UTUTXY YyecbITl
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x1(r) = x1(0)er, x2(r) = x2(0)e 1
Ko'NT3béa bo’1aél Bunéa
x(0) = ("(0),x2(0)), X(r) = (s1(r),x2(r)) .
Amar x1(0) >0, (x1(0) <0) bo’ka, nboléa xI(r) * mr” ga, (XU~ —mr™ me

Bunéan (0,0) TMorana! nwl:ant§ {urgwvntasig kb cblraén

57—8. Cbl 1" blr Mw$H nllerewlal lenglartalar $1$leta$l yecbllTTTA

lvrg viniol
M3bbun
x(r)
. =AMXx(r) (1)
m

élereulal lenSlaralar 3%eTasrw garay¥k Bu yeréa A= a (N 5Y=1n
Kyaéra! Ta*riiza Wnk3lya r>10 {ena3MkT pganaoHaminycbl barcba r laréa

rlvk812 Va cbeparalangan bo’13T.

Ayaybk x}(),] = Ln yeklor—&ma3lyalar (1) 313*eTtanTt8 msbbu

x (M) =elLx () =e2,es,x (r0) =en 2
bosblang’ tob 3barllarT “aallail Yy yecblTlanéan mora! bo’13T. Bunéa

e= (1,0,0,_,0), e2=(0,1,0,_,0),_,en=(0,0,%°-,0,1). 3)

Beriipan (1)+(2) Kosbl Tazalastt8 X](r), y=1n yecbitanéan LWrMgan >XX() —

Yronsbly ée{ertTanl:tt8 r=0Ommg*aéaal alytab mncbun

X1 (0) x1 (ro) = g—'%

Kaoy= 2T X2 M) K =~ getE=14 0

-> ° ol:)oo
A8 X3S E:nﬂ?f
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Tuno8aba! o’rrl, 8bwng ncbivin x}(1),] = 1.n yeklor—iunk8lyalar (1) ériierelbl

{englaralar 8l8leTta8rTa YY" erk yecbltlan bo’laEL LiSblbn
X (1,10) = I} DI 13 =1,n

Talrl/i8a Lnk8lya (1) éWerenslal “enplauala® 861:eTa8TTa &néatenl:al Talr/i8asl

yok!l Ta™Vzan/ bo’Vb X (10,,10) = E bo8blan§, IdbI8blaiiu Va “my™eéag™

ax
——=A(1)X , éelX (L) p O
01

Talrbayly érlerewbl {englatatr pancd/anliraél Bu yeréa E —bilk Talr/i8a

Bunéan  &yéalanlb (D) 8l8LeTtaTng X(10) =x0 bo8blang’ibl  &harim

panocaaniirmycbl x(1) yecblTTl gnyléanobla yo/18blTnTC|KT:
X(1) =X (1,0)x°.

bnél (1) 8blietanta y(10) =y0 bo8blang,ldbl 8blaiu ~amllailYWds* yecbl Tl

y(1) éeb belgiayVik. N bloléa

y@®=x 1 10y0

Tuno8aba! o’rtH bo’lWWbl raysbbn Ko’'nwb WwriEElKl x(l)ya y(l)yecbltlar

aylrra8l ncbvin

X(1) -y @) = x(1,10)(x* —y0) 4

lenolik o’nn/l bo’laéEl Oxunp {ena/ikéan ko’nwb InrlEElkl (1) 8l8leta yecbiTTl

u a,vnlikka {ek8blwMa, viming X (1,10) —talri8anii a8o8ly ro’ 1w o’ynayé!

TeOreta—1. Bin 181 (1) érerewbl {englaralar 8bl:eta8tTth X(1) yecblT!l
Wrgvn bo’lWbl ucbvin, wnlng X (1,10) Wnéatenbl Talrl18a8l [I0,48) ora’éa

cbleparalang8an bo’ Wbl rarvr Va yelari/l.
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TeOreta—2. BI J184 (1) érverewbl Ilenplaralar 8l8Leta8tTa X(Q)

yecbliT a8ltpl!ollk lnrg,vin bo’VBbL ncbiin n8bbin
blw X (1,10)|=0
e (1. 0):

Tuno8abal:nta bajarllBbl /arvr ya yelarll

TeOreta—3. BT J181 (1) érnerewbl {enalatalar 8bl:eTta8tTa X(1)yecblT
Wro’'vin bo’11a8gl ncbvin X (1,10) Talri8aning [10,08) ora”éa cblesaralarmagan

bo’118bl/arvr ya yelarll
bnél yuionéanl {eoretalartn 18boNarTl kelllratw/.

18601 (Teoreta—1) 2amyligl. Jylayllk (1) élererglal “enplauala®
88Leta8tTa x=Yy(1) yecblT {urgvin bo’kT. N bbléa kinyony 8> 08onl ncbivn

8blnéay 8(8) >0 8onl {opllb
X0-y0 <8 (5)
{ena812lL TTA baJanli8blléan m8blbn
X@Q) -y@I<8, Y1>10 ®)

bablontg o’rYi1 bo’I3bl kellb cbMaé™ AWalo (4) lenSVknl apyléagobla yo/b
olarl2:

n

x (D) -y AN= X x (1)(x0-yO0), 1=1n. (7)

Bu lena/ikéa anyléanl

Tuno8abainaréan ya (6) leng8l2Vkéan &yéalan8ak vi8blbn

<K, ¥Y1>1 (8)

285



‘baboga eqga boYaTK. Bunéan

\X(r,)<n2K, r>mo

kelb cMpgaé! Bu e3a X(r,r0) Talriizant8 [i0,ma)orallgéa cbemaralangani/|grl

KO’ raalaélL

Yelarlll8l. AyayMk X(r,r0) Talriiza [0,09) ora”éa cbegaralangan, ya't
3bunéay M>0 §oT Taywé bo’ Vb

n

K CoONE |/ () <M, YT>7A
*TL
babo o’rTK bo’KT. Bu boléa (1) 8l8:eTtanTta kiyony X(r) yecblT! ncbyn

k(D) =Y <Kk (r,0)] X0-Y0 <M x° -¥0 Yr>m

$
{enmpri/k bajamagl. TxWyorty Ye> 0 30T ucbun <5>0 30TT $=" éeb

lanlazak, v boléa

k@0 -Y(©| = k° -¥YC

{eng3sMaTTa bajarllisbiéan

e
k@) —Y@ <m X° —-Y0 <M —-=e

babonng o’rTK bo’H3bl k&b cbVaé™. Bu e3a (1) 313letanTt8 X = Y(r) yecbirlnl

N o 'vingw bMinaé! Teoreta—1 BboHanér”

bbol;(Teorewa—-2). 2aorwnyii8l. Aytay/k (1) 313letant8 X =Y(r) yecbiTl

asvnplUik Wra' vin bo’KT, ya'T
Vwlx.(r) —=Y«(N]=0, I=1,n.
g2
Bunéan &yéa'lawb (8) {ena3Mkéa r~pga éaltiiga o’!8ak, nnéan
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Iil\_%x (1,10)]=0

kel/lb cblpaé!l

(Yelarlllgl). Para/  glayHk %m (L JO)|I= ObO’KT. 7 bbléa
X (1,10) —Talrii8a cbleparalangan bo’Vb, (1) 8l8letanTt§ x=y(1) yecblT! Wra vn
bo’l1aEl Bunéan lagbia™ (4) lenglik&an

1TIX() —y(1) = X (1,10) «pO—y0 =0

bbb/l bo’1a8l Bu e8a x = y(1) yecblTnTa a8ltplollik {urgvin ekanHAT Ko’ réal:aél

Teoreta—2 Bboiané”

1«b01 (TeOreta-—-3). 2armyi8l. Para/ gayillc, (1) 8bl:ietant8 X =Yy(1)

yecblTl Wrgvn bo’lta8T. ~ bbléa X (L) Taiillba [I0,48) ora”éa

cbleparalanragan bo’laél Ak8 bbléa X (1,10) rdalri/BanTg§ cbiaralangani§léan

X =y(1) yecbltntg {urgvinKg kellb cblraéh.

Yelarlll§l. Para/ glayHk X (1,10) Talri8a [I0,/8) ora’éa

cblegaralarmagan bo’K T, ya’'w 8binéay tono”on o’8”chbl
D<lI<PD <ee<Ik<
ke"ta—kelllc {opllb
17X (k,0) = m
Tuno8aba! bajanl3r.
brnél (1) 8eTanT§
X (10) = X0 = (X0, XD, oee, XT ,*e,X0)

bo8blang’idbl 8barl  NancaManlMVeblt X (1) yecbltnt 8bnéay {ankyT/!,
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-0 0-0 0O -0 O 0, 0 -0 0 —0 0
XL =YMX2 =Y2— X =YT"XT O YT, X = Yitl— X[1=Yn

TunosabaHar bajanl3t. Bunéay WrTMgan x(r) yecbT mcbun nsbbu
X(r) -y, (N =x"{O)(XT —y”)

{engKkTng balarllzbl raysban. 8bnnt8 mncbun anyléanl
oan XY = Yy(ng = A

Tunosaba! o’'nrl, Bu e3a xQ —Ye ayntantj, ToénW pancbal/lk KCbK bo’lganéa

bar X (N -y (N &nk3lya ya X(rk) —y(™) cbeparalantaganén\ 8bunTt8§ ucbun

(1) 313letaning X =y(r) yecbT lurgwvn bo’ltayél (nolvrg vin bo’1aél). Teoreta—

3 13bollanel”

Bnél nsbbun

S(

S

=a(r)x, a(r) e cC [0, 9

ko’nTaMéag! blr ]T3V cbwgll érlerensbl lenplata yecbltinl {urg viniikka

lek3blraTl2.

Teoreta—4. (9) éleremzlal lenglata yecbiTTng LUra’vin bo’Vsbl ncbun
Avyleanl
r

|I;|}E1é.l(:) a(r)n(r) <+pa (10)

3bannTtpg bajarllsbl rarvr ya ye*aril.

bbo! (Rarur/i8l). Parar allayVik (9) élllerenzlal {en§latanT§ yecblTl

lwa,un bo’KT. N boléa (9) él/lerenzlal len§lataTn§
x(0)= x0 (11)

bo3blang’tob 8banT Mawal:lanlTVcebl yecbT
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I
X(1) = x0exp | a(T)clr (12)

&rtula owakK {opiaé! bnél (9) élllerewbl {en8laTtTn§ vBblbn

y(0) =y0 (13)

bo8blang’ idbI8blaii ganoaianblivycbl! yecblTTl Yy (1) owaK belSMayTl/.

N bbléa x(1) ya y(1) yecbltlar ayn'Ta8l ncbiin gnyléanl

1

X1 -y@)=exp |am<T (x0-y0) (14)

lenallk o’rPYH bo’laél (9) érMerewbl {en8lata yecbllTTT§ {Urmyvnlpgéan, ya’w

Kiyony Y 8 >0 mncbin 8blnéay 38 =8(8) >0 8oT {opllb PO —-y0l<8 len8312Vk—

nT8 balanH8bléan [x(1) —y(1)]<8, Y1 >0 bablonta batarllBbl kellb cblggél

Bunéan ya (14) {engHkéan
|
exp |am<ar —-y0]<8, ¥1>0 (15)

len8812/knl olaur?. Bu 1len8812Vk bajatli8bll ncbiin

I
'i' ".DTHg a(mo-T<+m

bo U6 bl b21lll

Yelarllligl. Jiy"ayHk (10) len88/Hk ba]anl8t. N bbléa 8bmnéay 3k >0 8onl
lopM1ib

exp Nam<dar <K (16)
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8
o'nnl bo’la&l Ixiyony 8> 0 80T wucbkin 8> 0 8omlnl 8 =— éeb olawy . U

boléa x(1), y(1) yecbhulam™ng 1= 0 muglaéanl boSbllang idbl 8bkhran pO —y0|<8
1en881/HK1 panoananiiganéa
|

k(]_) _y(]_/\ = exp ra(T)OT Xo_yo NK KO-y~ <8

babb kblyony Y1>0 wucbun baJanlll. Bu e8a (9) élererglal {en§laranT§

yecbIiT 1ir§ vin ekanHarw blélraél.

58-8 O'rgarTta» KOellll;81lyenll blr nllerewlal len8laTtalar 818leta81l

yeeblTTTa 1lnrg vinlisl
Neblbu

= AX (1)

01

ko,nT8EKaal o’/parta8 koenliwyenll éleren8lal lenSlaralar 8b6l:eTa8Tl

parayHk. Bunéa A= a ||, Ly=1n bbhoaly eletenlld a =coTl o’/garTta8

Tal:ri/Ba, x(1) = (x1(1), «=, xN(1))T —noTa,lmu yeklor LUnk8lya. Bu paragrallla (1)
él/ererBlal len8laralar 818Leta8l nol x(1)=0 yecblT r§unHaow o~anaT!/.

Onyléanl
X(0) = x0,x0= (X0, XB,ses, XN I 2

bo8bllang’ Il 8bbarinl pancananTycbl! (1) 8Bl:etant8 X(1) yecbltl le K éa
anlalanSan bo’V3bl 0lé T8l paragraviaréan ta,lvw. Jlyyalo A ,1° T A n owaK A

Tal:r/8aning xo8 alyTtavanT, ya'T
el]]A - W =0 3

xarakleri8llk “"ng”ata [AéblarrT belSMayTtl/.
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Teoreta—1. (1) 313letanTtg X(r) =0 yecbltl a3lrplolik Wravin bo’Hsbl

mcbmn A Talrimzantg barcba A , 1<Y <n xo3 alyTtaias

Aelal< 0, 1<] <N
{ena3Mkuw panoallan!lrizbl rarvir ya yelaril

bbo! (Yelarllsgl). Apar 3) xaraklerls!lk lenaglaTta
A =a}+3,r={n,y=i ko'fhlsbéaagl (MTutan olganéa karraH) Mblarga
efa bo’13a, n boléa (1) 3b”eTtanTa Kiiyony yecbum mcbun

T

x(r)=X ea (P (r)CO83r + (r)8T3r) (@)
7

& 'rrtmla o’'rtK Bu yeréa P (r), (r) yeklor—&nkslyalar bo’Vb, wulatTpg
Kooréta*alan, €aralasl A. xo03 pglyra*larTTg Karrakg/|oléan os3bTayélpan

KO’pbaélar. Bunéa N + g2 + =+ A1 = N TUnosaba! o’r1. (4) lengHk&éan

T / \

X <)7(;1ea (JpP(™ ™) 5)

babo kellb cMpgaér TeorertanTtpj Keﬂ3=a3<0,7 =1T 3barlga asozan (5)

Tuno3abaléan

WAIX@OII= 0 (6)

exkanllarl {opatr. Cbunkl, gopar a< 0 bo’ka, nboléa P(Nea ~ 0, r*ga o’'ri.

Bunéa P(r)—-ko’'pbaé. Ywonéaal (6) Tnno3saba! (1) 313leta X(r) =0 yecbhrrnrmng

a8ltplollk lvrg vin ekanlarl Ko’ r3xaér
Aarnnylgb AylayHk (3) xaraxleri8llk lenplata lNéblanéan biiorlazl n3sbbu
A=a+r3 ded =a >0, (3 ekK)

3barll ganoaianiiraT. M boléa (1) 3b”eta anyléaal
21
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rn 9

o]
A=A%)  sy=1m ogxD~ o k1A
Vi
TeOreta—1. Agar A Tan'isanTtg barcbla —ay+ \p,y=1T, T <n xo8
alyralan
al]=49e/"<0, y=1n 3)

len8812Hkl panoaHan—itea 1 bbbléa (1) nocbwal Tuxlor 88ewarrng x(1) =0

yecbITl a8ltplolik Wrg vin bo’1aEL

18b01. Bervigan (1) Tmxl.or 88LetaT x=0 nwl:ant8 anonéa anyléanobla

yO2lBbITUTKT:

0)65.1) = Ax(1) + r(x). 4
Bu yeréa
rx) = o(Jx ). )

Beritigan (1) Tux!lor élerer8lal lenplaralar 8151:eTa8TTS vidbbi
X(0) = x0,x0 = (X[, x20,eee, xx0) T (6)

bo8blang’lcbl  8brliu  Nancal:lanl~MVee®  X(1)yecbltl Y1e[O; ;@ ora”éa
anlglangan. Bn x(1) yecbltnl
1

X(1) = elX0+ reNHAr[x(r)jor @)
0

ko’'nT8bléa yo2Bbl TUTKT. Madutbl bn-]T81 ckwal érllerewbl len§laralar
8" 8ewad" ncbivin anyléanl

0x(1) = Ax(1), Xx(0) = x0
0l

Ko8bl Ta8ala8tta X(1,x0) yecblTl vdbbn
23



x(1,x0) = e"x° (8)
Ko’rawbléa yo2l8bITnTKT.

betTta—1. Agar A Talrl/i8aning barcbla Jiy=a.+ \J, *=1T, T <n xo8

AlyTtaiian
a =KeA.<0, /=171, T <n
lenaBl2Hknl panoaHanbi™a, 1 bbléa 8bnéay 31 >0, M >0 8onlan lopllb
l€A |IkKMe~-n 9)
bablb o’nnL, bo’ 1a&L

18b01. Ay™ayHk /n>0 8oT 8bWnéay lama8ikl, nalyaéa wuBbbu

Ke”. <—n< 0 {eng8l2HK ba]anl8t WV bbléa

KeM +n<—-y,y>0,Y=1L71,T <n (10)

o’nnH bo’1a8l Ma’1uTkl eATalri8aning bar bt ay(l) eletenl:l ncbin amyléanl

T

a@®-= >|§;1p*ﬂ7}(l)e4l, ~“y=1n
1aB o0’ rTK bo’l12él Bu yeréa PKLN(1) ko’ pbké.
Bbnél (10) {enagBl2HKkéan &yéalanlb

Ip {8j(De{ « HPxl Hpr«1 ) g~ G 1”ga

Tuno8abalnl olaur?. Bunéan
I 1]De@11<Cy, (0 <1<mA)
kellb cblag™. Bn eBao’rna”alla
Ie "\ 1DeJ/Kil<cneM, Y1 >0 (11)
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ekanlaT! BOElragél. bnél (8) &rtmnlaéan &yéalanlb gnyléaal

’ A>2
X(r,x°) < A x X X “ gy <x eOT X bl We—M e X
1K y.M y
ya'T

A _Me-o., 0> 0

baboT olartl2. m

TeoreTan 13bo/lazbéa éayoT e™atr. Yuonéaanl (5) baboéa

r(x) =°(Ix), M~ 0

bo’l18aT mncbun, dMorly Y6> 0 30T mcbumn 3bmnéay 38 >0 30T {opllb, p4<8

bajanlganéa
IrCOl<e K

bo’/3blT TObalga okak (7) Tno3abaMan

IX(D] < et + 1T DA r (X(N)LAT < A

-
: x . |-|.II%"|'I’)A Ir(x(r)I*r <

.
<Me & x +6M | eMI-DX(T)IT
0

babo kellb cMpaaé! B yeréa mnsbbu
n(r) = e0 |x(nl

belallasbéan &yéalan3ak

|
min< M x° +e6M | n(r)mr
0

{enmerrllc bo8i bo’laé! n(r) nTk8lyana Crornoslla letTta8Ttl "o’VaBak
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ml)<M x eHl Y1>0
babb kel/b cbloaé! Bunéan e8a
—u —eM ){
X(1)< M X e Y1>0

kellb cblgaé! Bwu babloéan &yéalanlb yelarll kioblk e >0 laréa (Ta8alan

0<e <— )

X()

Tuno8aba'nl {opaTtl2. Bn e8a (1) 88Letantg X(1)=0 yecbltTng allrplollk

{wa’vin ekanKaT ko’ Baleél m

TeOreta—2. Agar A Tal:i/Ba KeA> 0 lerp8l211k1l pancaHanbl-mnychl kaTtléa
biila xo08 MyTal.na ega bo’ka, 1 bbléa (1) 88etantg x(1) =0 yecblITl Wra vin

bo’lrayél (no™rg vin bo’ 12&l).
M1801—-1. /8blbun

X1(?) =48Tx1+ 1n(1 + x2)

X2(?) = XX+ X2 + XX X2

élererBlal  lenplaralar 8bl:ieta8tTa  x(1) = (x1(1), x2(L)) =0  yecbITT

nra,vinllkka l.exk8blrta.
Yeebl8b. Puyléaal
8INx (1) ~x (1), In(L+ x2(1)) ~x2(1)
Tyno8abararéan &yéalanlb

X (?) = 4x1+ X,
X2(?) = x1+ x2

cbRla érmerewbl {enaglatalar 88{eTta8t {ib olaur?. Bnél n8bbun
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TaM3anTtg xo3 glytaviartl ang”™T1t/h

4 —X 1
ellA- 0, X2-5X +3=0.
I 1 1-X

. 5+ N3 5—-/13 . .
Bn kyaéra! len8laranl yecblb X 5 X = ——2—— X03 pglytanarT
X

{opaTtr. Ko’'ntb wrik&lkl X2 > 0. 8bunTt8 wmcbun {eoreta—2 ga Ko’ra bervigan

nocbwal érllerensbl {en8latalar 3bl:eta3TT§ Xx(N=0 yecbT Wrawvn

bo’ltayé” (ya't no™wrg vn bo’ 1laél).

M1801-2. /13bbn

X (?) =-8T(x1-X3)c08X2
x2(?) =8T3X3- X2- 813

X3(") =1&(x2 - x3)c08(x1- x3)

nocbwall érllerensbl lenSlatalar 36l:eta3Ttg8 Xx(N=0 yecbTT urguillka

{ek3bTnpg

Yeebl8b. Benlgan nocbwall 3MeTapga 103 kelnycbl anyléan

XM(?) —xXx+ X0

"% (0 = X3
*3(0 =
cbwan ériierensbl {en8laralar 313l:etasTl LWrite olaril2. Bunéa

8T(X1—x3) 0 —x™xna, 8Tx3[x3, ?M(x2-—x3) [1x2—x3, co8x2 [11. MmnyKlasl

-1 O 1
A= 0 -1 1
0 1 1
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Talri8anTtg xo8 glytallart aTt/layw?:

oA —AE\\ = 0 -1-A -1 =0

A3+3A +4A+2=0,A =—1, A3 =—-1=+1.
Bn xo08 pglytanmattn barcbk8l ncbiin Ke{Ay}< 0, ¥=1,2,3 {ena8blk bajarlla&l
3blvinta ncbiin {eoreta—1 pga a8o8an berllgan nocbl2lg/ éllleren3bl englauwalar

88Leta8TrTa x(1) =0 yecbITl a8t p lollk {urg vin bo’1a&L

60—8. Turag’mnNkKT “yapunoV Mink8lyasl yOriiaTtbla 1ek8bIn8b

Neblbu

=/ (x), x=x(1), (€Y)

Tnxl:.or élllerensbl {enplaralar 8bl:eTa8T marayl ik Bu yeréa
I X)=(/(X) /! (X),/3(x) /I (X)/, Kn~ O 8oblaéa anlglapan w2Ink312

élleren8lallarmycbl yewor—Lnkuwya, x = x(1) = (x1(1),x2(1),..xn(1)) - notaluT

yeklor—lnk8lya, le K. Beriigan (1) Tuixl.or 88lietama o,y aan

x(0) =x,, x0eO
Ko8bl Ta8ala8tng yecblTT Xx(1,X0) owaK belgniayTl2.

Parar pgrayllic X(1)=0eO (1) 8blerarng Tuyorana! mygla8l, yat
/ (0) =0 bo’Wb, (1)+(2) Ko8bl lclaBala8rtg x(1,x0) yecblTl barcbla 1>0, yaT

3r>0, pOI<r, ¥Yx0eO Ila wncbwvn x(1,x0) yecbltT Y1>0 Ilaréa anlglangan

bo’KT.
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AylayHk V(X), x e O ¢ Kn 30obaga anlglanSan 2lvkz12 éllerenzlallarmychl,
yan V(x)e C1(0) yeklor—&nkwya bo’kTt. Bunéan {az”an L, c O, (1) Tnxlor
313leta x =0 T”orana! nwl:a3Tta buw alro bo’18T.

Tar-1. V (X) yekwr—-inTkayantg (1) Tuxlor 318lera bo’ywoba 1o/
bosiiaszl éeb wusbbu (araity (x),/ (x)), xeO Skalyar ko’pay!taga aylagl ya

avyléapioba belaanaél:

Y(x)=~ = (@rany(x),/(x)) = (X,,x2,x3,..xM) ,xe 0.

Tar-2. Onyléanl

1) V(x) >0, ¥Yx e V \{0}, Y(0) = 0,

2 ) ~=(@akv(x)./ (x))< 0, yxel

sbar/larr  pganoallaniiruycbl  V (x)e C1(L) yekl:or—&nk3lyana  byapunoy
LLink3lyazl éeyriaél
bewwa-1. Parar pghiayk xe”™ ¢ n,nxx=0 nwrantg blror alron

bO’KT. bIboléa P4~ 0 bo’Msblucbmn V(X) » 0 bo’H3b rarvir Va yelaril

bbo! Apar P~ 0 bo'ka, n boléa byapunoy LLnk3lyastra {a’ ninéan
V(x)"N 0 ekanKol keb cMpaé! AytayMk V(X )™ 0 bo’KT, un boléa ™ O
Bbo’Bbin! ko’r8alaTl2. Te3dkawm, yaT V(x)”™0 bolganéa P4 0 éeb &rar
oMayVik. bl boléa 3bunéay 3x* e Kelta kelllk ya 38 >0 30ml lopllb Py >8
{eng3Mlk bajamlaél. N3bbun p{<a 3bartl L] éa pylasbaélpan allb a>030Twu

{ankyTr. Puyléanl

yon aY (X)
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ber""BT KliayVk M8blbn {xe ™ ;8< pd<a} lo’plat kKoTpak bo’lganl ncbin
8bnéay 3xe N ,8< X <a {opllb V(x)=Y0 o’'nM/ bo’laEl Bunéan YO0>0 ya

V(X )NV >0 kellb cblaé”. Bu e8a2/e¢yal.m

TeOreta—1 (byapunoy). Agar Xx(1)=0 Tuyoxana! nw™antg buw un
arionéa (1) 8l8leta ncbin V (x) byapunoy Wnk8lya8l Tay|uné bo’18a n boléa (1)

8\8ewadN g, X(1) = 0 yecbITl byapunoy Ta,no8"éa {urg vn bo’laé!

18b01 e >0 8onlnl 8bmnéay lamlayur2k® pd<e 8bhar m8blbn wn avolla

pyla8bl8T. Puyléanl

VE=M V(X)
M<e

be"Hbl olaw?2. N bbléa V >0 o’'mnA Cbunkl V (X)-Twba! amlglangan.
Bunéan ladbjpan 0<s8 <e lenp8l2V/ikil panocavianivirmycbl 8 >0 8ot {opllb,
V (X) <V leng8l2VK barcbla Y, 4 < 8 laréa bkajarlla€l. Cbhlnk V(0) =0 ya V (X) —

WInk812, yaT

MTY(X)=V(0)=0; Ye>0,38>0, M<8,Vv(X)<e

o'nmH. Bunéa e=V éeb V(X)<V nml olarl2. bnél (1) 8l18letaning pO|<8
leng812Mknl “anoal:lanl~MVvivebl bo8blang’ob 8baViaéam® kiiyony X(1,x0) yecblTl

vcbivn  [x(1,x0)|<e, Y1 >0 babonl o’rFYiN bo’M3blT ko’rea™atii. Bu e8a o’r
naybaMa x(1)=0 vyecblTnTtg byapunoy Ta,no8™a W "nn~1t! bMiKhaé!
Te8karaTtl &ra2 glaylik. M bloléa 8bmnéay T >0 8oT {opllb |x(T,x0)]=e vya
IX@,x0)l<e, 0<1<T éa halarllaél Cblvinbl byapunoy LWnk8lya8tTta {aniiga
ko'ra K(x)<0, Wsl1ll bo’l8ar wmcbun K(Xx(?,x0)), ~"[0,!] ora/géa

o0’8tayélaan LLUnk8lya bo’1a€l Bunéa V (x0) < Ye ekanllarl Tobal:ga ol8ak

V (x(T,x0))< V (x0)< Ke
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o'nml. Bn e8a T >0 8onT lanlat8blga ya Ye ntpa amglani8bloa 21€. 3blvinng,
mcbmn mrarmtr nol.o’a’n bo’Vib, x(1) = 0 Tuyoxana! nuwl:a byapmnoy Ta’no8léa

LWra’ vin bo’ 1aé!

mob—1. Xuswan bn Teoreta ¥ (x) =0, xe V boYgan bobla baT o’r kucblw
8amlayél. By boléa Y (X) —byapunoy LLnk8lya8l x = 0 éa gaby w™n tmwuga ena

TeOreta—2 (byapunoy). Agar X(1)=0 Tunyoxana! nwla5trtg buw
M abtonéa (1) 8'8"ewa ncbivin 8blvinéay Y (x) —byapunoy &nk8lya8l Tay|ué bo’llb

Y(x) <0 VWx «1/\{0} {eng3Mllon panocaaniirsa, n boa (1) Tnxka 3b6"etarvng

X (1) =0 yecbITl a8uwplollk {urg vnbo’laE"

18b01. Teoreta-1 nTa Sbharflen balanlganl wcbuin x(1) =0  yecbhT
byapunoy Ta’no8léa {urgumn bo’laé” ya’ws Ye >0 80T mcbwin 38 =8(e) >0 8onl

{opllb pO1<8 {ena3MpgiiH panocarianrmycbl barcba x0 lar ucbun x(1) =/(7),

X(0) = x0 Ko8bl Ta8ala8TtTta blr blr x(1,x0) yecbITl ncbvin |x(1,x0)]<e, ¥Y1>0
babo o"TK bo’laé! Ywonéaal letta—1aa a8o8an, vdbbu PpO|<8 {eng8l2lLTTA

bajarl118bEan Y [x(1,x0)]— 0, 1— +30 bo’b3blw KO, réalari2. Cbunbl

Y(x)<O0, xel/ bo’lpatr wucbun K[x(7,x0)]-? o’rparnycbl bo’yioba pa™y

Kartaynycblé™r. Ayaylk bw YLx(l,XO)]_I= A bo’kT N boléa A =0 ekandar!

Ko,r8alarl2. barar ™ayl’x A >0 bo’kKT Y [X(1,x0)]> 0 bo’lgau ncbun lerra—

1pa ko’ra8bunéay ex> 0 8oT {opllb
E <IxX(I,x0)]<e2<e,¥Y1>0

bajarllaél Owyléanl
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bel8Ma8bw kHiaylLlk. Il boa {, >0, clunkl Y(X) <-V], n bola bu {enasMrion

lreexklorlya bo’ywoba r=0 éan r gacba vieara/lab

V [x(r,x0)] —V (x0) < -V/

Tunosaballl {opaTii. Bunéan V [x(rx0)]"-aa, r*+<io kel/b cMpaé! Bu esa
V [X(r,x0)]> 0 TunoSabalga rlé. Ho8/ bo'lman &yt lara2lllioning

nol'o’a’nam ko’r8laél 3buntg ucbun A =0, ya’t M1V [X(r,x0)]=0.m
M1801-1. 3bbwn

X1=X2+ 3x2x2 —4xX
. 3 3

élerenalal lenalaralar 3b”eTasTTg x(r) = (XIr),x2(r)) =0 yecbiTinl

{wa’ vinHkka {ek8binna,.

Yeebl8b. Benlpan 3”eTaga T03 keluycbl byapunoy LUnk3lyasl 3naiiéa

n3bbun

V(X) =V (XxXLx2)=1(x2 + x2)

kyaéralsk &Tanl olarl2. bnél V(x) Mnnk8lyarra bervjgan 861:eTa bo’yioba
bosiiasm MMoMayT:

LI X al +x2 >—+§—Q= x (X2 + 39(1%(22—'4>%x§3+qxé(—x —X23+ xx?(Z)\=
HKr K K

—(2x3-x2)2<0.

v
beTak & <0 Bbo'Vb V(0)=0 bo'lgar 8abab V (X)—berigan 313leranlng
e

byapunoy LLNk8lya8l bo’laé! 3bwunTtg ucbun leoreta—1 ga ko'ra X(r) =0 yecbT
byapunoy Ta’no8"éa lvrg’ vin bo’ 1aél

M1801-2. N3bbn
302



1=81M1-1
élieren8lal {englatanTtg x(1) =0 yecbTlWl ”“urgvwnlkka lek8bIrlns.
Yeebl8b. Pnyléanl
Y (X) = x2

kyaéral Iunk8lyarl parayllk Bnél wvnng berMoan {enaglata bo’yioba bo8/astil
b"8oblayr?:

oy O Oox
=— (X (D) =2x(1)— =2x(B8Nx —x)<0,x4 0
1 o1 o1

BeTak {eoreta-2 gako’ra X(1) = 0 yecblT a8t plo!k {urg vn bo’laé!

M1801-3. /8blbn

X =2x3~-X

x2(?) = —~x —x2

éllerernglal lenaglaralar 8bl.eTtabtTg X(D) = (x1(1),x2(1)) =0 yecblTT

I a’vinllkka Lexk8blIringa.

Yeebl8b. Pnyléanl
1
Y (x1,x2) (x1 + X2)

Twba! anlmlangan vnk8lyanl parayllk bnél Y (x) Wnk8lyanTtps bervigan 8l8leTa

bo’ytoba bo8/ESIM bl8oblayTl2:

oy Ox1 30x" /48 6 /6 N
— =X — +2X2—— = x(2X2 —x") + 2)(2(%("—x2) = xN—2x2 <0,
o1 o1 o1

¥ (0,0) =0.

Betak Xx(1) = (x1(1),x2(1)) =0 yecbhT {eoreta—2 pga kKo’'ra a3T p Lollk LWra’vin

bo’lar ekan.
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M1801—-4. N3bbn

éerenslal lenglartalar 3x3eTas3TT] X(r) = (xur), x2(nN) =0 yecbTT

{wa’vinHkka {ek8binna,
Yeebl8b. Benlpan 313l:eta ucbun byapunoy Wnk3lya3tl mn3bbu
V (X1, x2) = X2 + x°
Ko’ riiwbéa olaTt!2 Va unta 8'8l:ieta bo’ytoba oVingan bo8Mas8Tl blzoMayTk:

Ha e , 3\ o / 3\ 04 4n.
———2ZX ———+2X2———2X (—x —X1)+ 2X (x —xr) —2X* —x2 <0,
e by N

Y(x,x2) >0, 4>0; K(0,0)=K(0,0)=0.
beTak, {eoreta-2 pako’ra x(r) =0 yecbT a3Tplollik {urg vin bo’lar exkan.

M1801-5. 13bbn

X = —=X3

. 2/ 1 n
X2 XXt 2 ~

élVerenslal lenplatalar 3B6%eTa3TTg X(N)=(X,x2)=0 yecblTT {urgvnHkka
{ek3bTna.

Yeebl8b. Benlpgan 318leTa ncbmn byapunoy LLUnk3yas3T
V (X1, X2) = x2 + 2x2

Ko’riiwbéa blayTin. bnél V (x!,x2) Wnk3ya3TTtn beriipan 3l8leTta bo’yioba

bo3a3T bboblayTr:

KA »a e 34 , 3 1 2 \ ~4 N22 n3
— =Z2X — +4X ——=2X (A ) +4X (Xl — XIX )= 2XxX" —2xXxX2 —4XXX2 =
s o o 2
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= —2x2(X\+ x2 + 2X1x2) = “212(X + X2)2<0, V(0,0) =0, V(0,0) = 0.

beTak, {eoreta—1 ga ko’ra x(1) = (x1(1),x2(1)) = 0 yecblT byapunoy Ta’nosiéa

lvrg vin ekarn.

M1801—-6. 18blbn

érlerewbl lenglatalar 8'8euwadyrng  X(1) = (x1(1),x2(1)) = (0,0)  Tuyoxanal:

nw{a8T i1urg vnikka rexksblirina.

Yeebl8b. B w8oléa byapunoy LLnkslyasT
Y (XIx2) = X2 + X2

ko’riwMéa {ankyTK Va wuwng beriigan sisieta bo’yioba {0’ bo8/a8T

b"\8oblayur2;

oy ~ 0Ox "OoOx7 N N LN
——= 2X1— —+ 2Xx2— 3 = 2X1(X2) + 2x2(—x%1) = 2XxIx2 —2xIx2 = 0,
o1 o1 o1

Y (0,0) = 0.

Betak (0,0) Tuyoxana! nwla byapunoy Ta’'no8léa lurgwun, lekT

asiTplouk UWravin eta8 (noldrg’vin). Cbunbl {eoreta—-2 nlng 8bhrjan

bajJanliTayél.

M1801 —7. L8blbn

QX =— + x’\3xg,

B 01

Ox
2 — 2X2+ x2x5

01

él/erer8lal lenalatalar 861:eTa8TTa X(1)=0 yecbTw “Mrgvnikka lex8birlng,
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Yeebl8b. Beriigan éllferenzlal lenplatalar 318leTaslga To3  keluychl

byapunoy Wnk3lyasl 3rTallla gnyléanl
V —x1+ X2

Kyaéral3k &rrtanl olart2. bnél V(X) = V(X1,x2) Wnk3lyanTta berivigan 3i8leTa

bo’yioba {0’r boslasT1 bl3oblayTr:

KV KX e~ . 3, . 25
——=2Xx — 1+ 2%x2— 2 =2x (—x + X1X2) + Zx2(—2x2+ xX1x2) =
N N e

= —2XN —AXP + 2X0KN + 22X,

KV
Bunéan ko’nmnaéM x(r)=0 nwl:antg blror anwiiéa XX = —  WNK3yasTT,
H

18borast usbbu —2x2 —4x2 kyaéraiik &rrtanTtg Eboras! blMan anlglareél. Cbunk

2X4x2+ 2x2x6 > 0. 3bunthg ucbmn X = <0, K=~ =0. betak

n n X(r =) 0

bymnpanoy {eoreta3TTg 3barii baJanlaél. Bunga ko’ra x(r) =0 yecbT a3Tp”oiiK

lurg vin bo’ laé!

Teoreta—3. (Barbasbin, Krazoy3kly). AylayHk P<p, (p> 0), 3baréa

anlplangan amyleanl

V(X)eC1 V(0)=0, V(X)>0 (x* 0), KY <0
Mo

3barilarT naollanrnycbl V (X) LLInk8lya Tay|vé Bbo’Ub, m8bbu

KV
N = x(r): =0 lo’platga "aal: x(r) =0 {raekl.onya "&a8bl® bo’KT. W

Mo

boléa (1) Tux!lor 313l:etantg X(r) = 0 yecbITtl agiTp!olik 'virg’ vin bo’laé!

Teoretanl EboHa3zb o’ milgaamyléanl T3obl kellrari2.

M1801—-8. N3bbwu

306



X =x2

X2=—-X1l —ax2,a=coT!

élllerensbl lenaglatalar 878l:ewanTtn X(1) = (x1(1),x2(1)) =0 yecbTT! lurg nnllkka

{ek8blirTa,.

Yeebl8b. 1-b01l. a=0 bo’KT. ™ boléa berigan érivierewbl “englaualar

glgl:eTasiéarn

on X2

X2
l.enpglartar {opaTii. Bn “enaglawart iearaab
2x (1) +x4(Q) =c, c=coTl
Tuno8abalnl b8/ aiaTii. bnél ayléanl
Y (X) =2%x2 + x4

WnkslyyaT garayllk ya vintg benlgan Tux!l:or 88leua bo’ytoba oltgan blosiiasT 1

blzoblayl k:
oy . Ox¢= 30x, n 3 3 3 n3 N\
— =4X2— 3 +4x1— 1=4Xx2(—X%x1) + 4x1(x2) = —4x2x1 + 4x1x2=0.
o1 o1 o1

BeTak Teoreta—1 ga Ko’ra, X(1) = 0 yecblT byapunoy Ta’nosgiéa lvrg vin bo’1laél
ATTOo X(1)=0 vVyecbT aaTplouk UWrgwvn bo’lrayél. Cbunki, benlgan

gigl.eTaTng Kiiyony nolta8 yecblTi ncbivin
x4+ 2x\(1)=c, c=coTl
lenalik o’nnH. Bunéa 1— méa x4(1) + 2x2(10)=c— 0.
2-b01. a>0 bo’KT. Bun boléabaT yuwonéaal
Y (X1,x2) = 2x2(1) + x4(1)

Llnksiyaw oVb, unTa berloan sisi:eTa bo’yioba bo8Ma8T1l biSoblayr?:
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0y  1n20 30 . 3 3/
222 R0 1 4R = ARo(x—an) ¥ AXT(XD) =
o1 oL oL

= 4X2X2 —dax™ + 4x2x2 = 4ax™ <O0.

Bn yeréa lengMik x2(1)=0 {o’a’'n cb”"éa baalk&l. Bu {o’a’'n cb”"éa
x2(/)= —xBgp 0, x p O. OeTak {eoreta—3 8a ko’'ra x({)=0 yecblT asiinp”olic

Wrao' vin bo’ 1aEL
3-b0l. a<0 bo’kT. Bu boléa

oy
4ax2 >0

01

Tuno8aba! o’rtK bo’lpaw ncbun bo2ircba x(1) = 0 yecblTT lurg villkka lekSblra

oltayTl2. KeymncbB/k x(1) =0 yecbirnTg Wra vin eTtaslm Ko’ reallaé!

TeOreta—4 (Cblidaey). Aylayllk x=0 Tumyoxana! nwl:atng W anonéa

anlalanpan vdbbu
V(X)eCi117), V(0)=0, Y(x)>0 ya V(X)=(@raoyx),/ (x)), Y(x)>0

Tuno8abaviaTtl pancaanvirmycbl 2vk8l2 érllerewMannycbl Wmelya Tay|ué
bo’kT. Apmar 8bunéay A >0 80T ya V aiiollla pyla8blgan L, — 8obla Tay|mé
bo'b, ¥Y(X)>A, Yxel,, {enmsblk balari/Ba, u bbléa x=0 yecblT nowrg vin
bo’laEl

M1801—9. Li8blbu

X A2
<

élllererBlal  lenglatalar  8bl:ieta8TTa  x(1) = (XI(1),x2(1))=0  yecbITT

Wrogvnkka {"bTnpg,.
Yeebl8b. Puyléaal

Y (XI1x2) = xIx2
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Wnk8yaw “aayl™ Va wvwng benlpan s8isleta bo’ywoba {o’" bos/esiL

LzoblayHk:
MV B T xad) + x d) = xpd + xad O +x1)
—_ X X = =X X .
N e b g 14

Enc/ x =0 Tuyorana! nuw uuwi8 11 ait'oih biian x10x2 = A 8lperbola urax®an v 0

8Sobauw cbirtaéa Ko’ r3aisb TUTKT:

Cbirta 6

Ko’'rmi ImlEEIKE X\ +x2 >2A, X = ¢ 2+, P y/2A\Y al10. Bunéan ya
leTTagéan 36>0 30rl lopllb x4+ x2 >6, ya'nl V(x)>A6>0, xell, bajarttsbl
kelb cMpaé! beTtak, Cbiiaey leoretaszlga ko'ra x(r)=0 yecbT nolurgvn
bo’1aél

M1801-10. VI3bbu

X = X3+ 2x1Ix\,

<

élerenzia  lenplatalar 37etas3Ttg XD = (X (N, x2(N) = (0,00 yecbTT

{wp’vinHkka {ex8binng,

Yeebl8b. Pnyléaal
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Y(x,x2)=x —x2
Wnkwyaw oWb, nwng berloan 8i8l:eTta bo’yroba O g, blo8/aT b 8oblayi’2:

oy Ox oQ 3 N 2 N/ \ NSAATEA 2 3 N\
——= — 3 —-2Xx2— 3 = X1+ 2XX2 —2X2(X *X2) = X1+ 2XX2 —2xx2=x1>0
o1 o1 o1

YX)=y(x,x2)>0 éa x >x2 leng8Marl “ancallarl’MVcbl* n~alar 1o’plarl

Ll n 8oblart beraél.

Cblata 7

5A0 = M0/ 7, Y (XLx2)bel = (x —x*), _, =0

Y (XA x2) e = (X1=X2) o O

NeTak bIlaeV leoretasiga Ko'ra x(1)=(x (1), x2(1))=0 yecbT nollrg vin

bo’laEl

61—-8. n —lariibH c bl " hlleren3bl lenalata yecbl TW Wra’'nnkka

1lek8bIrlis8b.
Onyléanl
aoy{]+ ay{+u+ ...+ arllyY' + any = (@a0* °X 1>10 M
Y(0O =< (2)
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Kosbl Tazala3Tttg Yy = p(r) yecbitlnl gparayVik. Bu yeréa

y (1) ={y (U\y XU\ ==Y N0 )T,

Eb={$, A\S=>345)T, (p) = Corm, Y=1,n -1

N3bbwn
ay( ) +axyY{H+ ...+an-yY +any=/(rX r>1o, 3)
Y(*0)=Y), YY) =("05Y — Y-1I (4)
Kosbl Ta3zala3tTtg yecbltlnl y =y 5(r) owaK belaglayHk

Ta’'rth-1. Agar YB>0, 38 =8(B) >0 30T loplUb, nabbmn

Yo -0 <8 )

{ena3M1kbl pancaamirmnycbl barcba Yy lar ncbun (3)+(4) Ko3bl TazalasTTg

y5(r) yecbnm mncbun

I¥8(r) —P@™ <B Yr>nm (6)

babo o’nnK Bbo’18a (1)+(2) Kosbl Tazalasttg y=q(r) yecbTtga byapunoy

Ta’nosiéa lvrg nn éeyinaé!
betTa-1. (1) érvierensbl {enalarta y = q(r) yecbimniing lvrg vinlal, visbbu
"D +aRW)+...+aq2'+ap=0 )
br]T3N lenglata 2(r) = 0 nol yecbluwng lurg villalpa ek”™alen!
bbo! V3bbwu

28(r) = y8(r) —P(M)

belgiiasbbl olat2. Bunéa ys8(r) anyléanl
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a0Y3") + alY3") + ..+ artyY3+ anys=/ (Ix 1> 10

Y3(10) = Yo, Yo = (¥0,Y0,..., W), ¥Y° =CoTl, Y=1,n-1 (8)

¥Y3(10) = (¥Y3(10),Y3(oX ..., Y3(-11do))Ir

Ko8bl Ta8ala8T1Ta yecbltléan nora!, gp(l) e8a n8blbn

arm+arimd+...+anxp +amp=/ (1), 1>10

® 0 = > BN, =Cot{, *=\,n-\ 9

Ko8bl Ta8ala8tTa yecbitlnl rToéalayél. Bu (8) ya (9) Ttmno8aballart TOS8

raylsbiéa ayirib

a0 - )(1) + al4l)@) + ..+ ank +a3(1)=0, 1>10

28(™0) —20° ~0 —YO0 ~ @0’
bT]T8/ “enplawana Ao’ yvigan Ko8bl Ta8alaS8tl b8 Mlaur2.
Ynponéagl y =p(l) yecblt Wrguvlgl 1anm r5() yecbltga T8bal:an

nyléaaobla bayon aritaér

y8> 0, 35=5(8) >0, <3

{en8s12MKw panoaianitaycbl barcba 20 lar nclwn
\X8(1)|<8, Y1>1

babo o’rtH. Bum e8a (7) bIr "wW lenglata 2(1)=0 yecblTtTtTg lurgvigin

angblaé!

“"Mla-1. (1) ko'nTgbéamal bIr MB" bo’ltagan ndanlb/l cbwaA
é1ll/ererBlal lenglata yecbTT! lurguvliglnd o’rpawsb o’rwaa (7) ko’rltisbéaal
blr Y81 cb”™W éniTerensbl lenglatanlng nol yecbTll lwa’'vinkKarl o’rgawsb

yelaril
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Ta'nf—2. Agar (1) ériieren3bl {englatabing y = q(r) yecblT byapunoy

Ta’nosiéa lurg vin bo’ Vb,
NT(y8(n -p(M)=0
Tunosaba! bajanlza, y = qar) yecbltga asiTpl!oiik WUra’ vin yecblT éeyiiaél

MMob—1. WTwuTan olganéa yecbltn™ng asiinptolic lwa’ vimllgléan wnng,

byapunoy Ta’nosiéagl lua’villal kelfb cblMTtayén.

betta—2. (1) éMerensia lenalata y=p(r) yecblTTTg asTp”olk
vrgvin bo’llb (7) Hr "8I {englata 2(N) =0 yecbTTTa asiTploi3k {urg vn

bo’llbga ek™alen!

bbo! U3bbu

28(r) = y8(r) —P (M)

alTasblt8béan &yéalablb (10) Ko3bl Tazalastl bosn agnaTtr. N boléa (1)

élllerensbl lenglarta y = ) yecblTbing
1T (80 -p(M)=0

asiTplouik Wra' vinHol 25(r) boléa anyléanl

Nt 2pr)=0

Ko’'nbl3bbl olaé! Bu e8a (7) HIr 18/ {englata 2(r)=0 yecblTT asrtp™olk

lwa’vinolnl bMiaél
M1801-1. 3bbwn
y'(n) =ay(r),aeK
{enplata y(r) = 0 yecbITlbl Wra’vinHkka {ek3blnna.

Yeebl8b. Benloan ériierensbl {enalatablng ntnTty yecblT
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y(D = cea

Ko'riiwbéa bo’1aél Bu yeréa 1 "+aa éa™my™eang* ncba bol bo’6 bl TUTKT:

a<o0, yu~ o,
<a=0, yD]=coT1,

a=o0, lyol®

Ko’'nwb {mMnbéM y(@)=0 yecbltT a<0 bl/éa byapunoy Ta’nosi€a LUrg vn,
bmnéan 1a8™ mn asiTprLok {urgwvn blat bo’laél Agpar a=0 bo’18a y@)=0
yecblT byapunoy Ta’nosiéa irgun bo’laél ATto a>0 bl/fa y(1) =0 yecblT

nollira’ vin bo’ 1a&l
M1801-2. Pnyléanl
aoYf) + ay{ri+ ..+ any +any=0, aeK, (a0*0), 1>10 (11)

o’rparta8 koennwyenll bir ]JT8/ 1lenglata y(1)=0 yecblTT LUWrguvnHkka

lex8blrTa,

Yeebl8b. JlylayHk vi8bbu
ann+aAM+...+anxi+a =0 (12)

xaraken3lk {englatantg k,K, .. K kamaH bar xii Mblart \,»,..., NnNteC
owaK belgia8ak. W bbléa (11) élerer8lal {enalatantn wvwntT?y yecblTl
Avyleanl

eK ,leK,..., 1IK>€eK ;

ev,le”, .., ke ],

e™ 1eA< 1Kk-detTe
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&nk8lyalarwng cbl™N korbral:8lyalanéan wora! bo’lag! Bunéan Ko’'nwb

WnbéM (11) lenglata y(r) =0 yecblT asiTpl!ouk {urg vin bo’ LUbl ncbun

Ae(A}<0,¥Y/=1n

3baviblng balJamllsbl rarr ya yelarl. Apgar (12) xaraklerl3vik {englatantg Mblan

orazléakaTéa bilazl, ya'T
370eN; }>0

Tunosaballl pganoalianiirsa, u boléa (11) érllerensbl {englatanTtg y(r)=0

yecbT nowrg vin bo’laél

62—8. Ko’pballarT Wra'vin/kka 1ek8bin8b

Ta'r-1. Agar baglaly koenwyenll

P(1) = atAn+ adimiy— ..... danxX+an, a0 >0, a aK,y=\n D
Ko’pbaéblng barcba X =X , P(X)=0,y=1n Mblan wmn3bbu
Ke{Ay}< 0, *=1n
{ena3bliiT! "ancaManl’V8a , nga lurg vin Ko'pbaé éeyiaé!
Ayyalo n3bbu
PX)=z=ax+a,a >0, a ex 2

brncbl éawall ko’pbaénl ko’nmb cblpgatr. Bu boléa p (X) =0 {enpglartanTtg

M w

Ko’'nbi3béa bola€l. Ko’'nblb WNAbéM X <0 bo’UMsbl ncbmn a >0 bo'V3bl rarvir

ya yelall Cbunbl a0>0. Bunéan kellb cblpaéM, btncbl éawall Ko’pbaé
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vropvin bo’Visbl ncbivin, nnng barcbla kofAzeniian Twba!, yanl a0>0, a >0

bo'lbl 2arvir ya yelaril.
bnél KKTcbl éara)all
p (A)=aa2+aa+a, a >0, a,a eK 3)

Ko’pblaén paray/lk. Bu bloléa p (A) = 0 lenalatatng VEl2larl n8blbn

—a —" —x —4apg?2
A2 2aA
&rrtmnlaéan {opiiaé&! Bunéa:

1) agoar B =a2-4a0a2<0 bo'l8a , n bbléa

Ke{A12} 2ZA 4)

o’'rm.
2) Agar B = ax —4a0a2 >0 bo 183, 1 blbléa

cC u -a —J/V—2-4—
Ke{A,2}=A2 = A %)
2ao0

o'rM. Neblbn Ae{A2}<0 1engsi2/ik ba’arllBbl ncbn gnyléanl

a =0, agar aX —4— <0,

<

—a+”a2-4— <0, ggpara-4— >0

Tuno8abalnTa o’nnH bo’H3bl 1021T. B Tno8aba{nTta bTncblsiéan, ya'n vdbbu

leng812HKlaréan a2>0 kellb cblgaé! Yugonéaanl Tuno8abalnTth 1kkrcbl3léan,
ya’'t
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e —4— <a

lengsi2Hkéan —x>0, ak —4— < a2 babblar, bularéan e8a a2>0 ekaw kelb

cblpaé!

3bmunéay alllb, KkTcbl éarajall p(A) =alA2+ alA+a ,a0>0, axa ekK

Ko’pbaéntg lurguvn bo'*M wucbiin nntha barcbla koellll8lyenllarTtrtg Twm8bal,

ya't a0>0 ,a >0,a2>0 bo’lUM rarvr Va ye"ar/, ekann.

Teoreta—1. BTncbl ya kktcbl éara™al p (A) =a0A + a,al0>0, axe K

p (A)=alA2+a A+ a2,a >0, ko’pba€larlng lurgun bo’lWWbl ucbun, wvlarming

barcbla koeliMyenWarTta Tusbal
a >o0,a >0,a2>o0
bo’ll b rarvr Va yelari/l

Teoreta—2 (8loiiolly). Li8blbun

p(A)=An+ A +...+a, A+a,a eK,y=1n

Ko’pbaé 1ura’'wvn bo’lW b ucbun nnng barcbla koeliwenan Tu8bal a. >0,y =1n

bo’lWbl 2anmr.

bbo! .Aylaylk benlgpan p(A) kKo’pbaé lurgun bo’KT. W blbléa
ay>0,y=1n bo’li8Tl 18boayTi2. Berigan p(A) ko’pbaéning koelllblyenHan

ba™™y bo’1panl ncbun vimning, VEIrlarl 8oT karrall Wblarnta karrast baTt bl3obaga

oMnganéa n la bo’laél 8bm bian bYroa p(A) kKo’pbaéning K la LU 121 KoTplek8

bo’18a, nnéa vnlng yana K 1aM 121 To8 rav8béa o’ 8bwa KoTplek8 bo’laél NlaTl

ay— ,Y=12,...,K,AT, T =1,2,...,N—-2K éeb belgMayur?.  3bluntg mcbiin

<0,y=12,..,K, AT>0, T =1,2,...,N1—2K.

bnél p(A) ko’pbaén “my"éaa’cba yorartii:
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2n-2k

pn):l:l\;i[(fl—(“ JHP NI-[N-K —P,)10 (1) =

K -2
=N (12+a01+a ()N U1+ ().
7=1 ™
Bunéa axy) = —2ay>0, a2y) =ay2+ P 2>0, = —/1 >0°+0eTak P(1) KoO’pbaé
koelHzenMan Twba! bo’lgan JI2+ a0)/1+ a”0) ya Ji+ Ko’ nnEbéaa!

Ko’pbaélatT8 KO’pay!Tast 8bak/éa yoraér Bunéay Ko’pbaélarl o’raro
Ko’payllb cbV8ak, maiaéa koeinlwyenan Twba! bo’lgan Ko’pbaé bo8ii

bo’laée®

mob—1. Teskari "a8& o’'nnH eTa8, ya’T barcba KeFITnyenI7Ian Twbal!
bo’lman ko’ pbaé lurgvn bo’fertayé!
M1801—-1. N3bbwn

N3+M2+30+10= 1+ 2)(n2—J1+5)

mcbumnebl éawlall ko’pbaén "&ayl’™x Ko’'nTb 1nnbéM bu kKo’pbaéntpg lMéblan
avyleanl

_ 1+/n/19
m 2,23 2

3omlaréan ieoral Bunéa Ke[/123}=1 >0. beTak berlgan ko’pbaé nolwpa’vin
exar.
beTtTa—1. 3bbn
PU1)=N3+ a2+ b1+ c, a>0, b>0, c>0
mncbincbl éawall ko’pbaé 8ol TaVbunT MKaa egabo’Hsbl ncbun
asb=c

Tunosaballlng bajanHsbl rarvir ya yeharb.
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bbo! (Rarur/al). Ayyalo A=0 8oT bergan p(A) kKo’pbaénta Méw bo’la
oltayél. Cblvnbl p(0) =0 bo’18a c=0 kelb cblgaé! Buntg e8abo4Y”b TUTKT

eTa8. Aylaylk A2=-"mM(m> 0) 8onl p(A) Ko’pbaéntga M w bo’k T Bu boléa

nT
p(A)=(A2+42)(A-A)=A3+(-A)A2+ U2A+ n2(-A)
Ko’nl3béa yorEb TUTKT. Bunéa a=—-A,b=p , c=-A P . Ko’'riib {unbé"is,
bu yeréa m8blbn
a*b=c
Tnno8abal baja/llaél.
Yelarllpl. AylayVik vi8blbn
a*b=c

{enaik o’'rIMl bo’KT. N boléa benlpan p(A) Ko’pbaén ko’pay”~cMarpga avavéb

TUTKT bo’laér

p(A)=A +aA + BA+c=A +aA + PA+ab=(A +Bb(A+a).

bnél msblbn p(A) =0, (A2+ D(A + a) = 0 lenglawar™ parayVik. Bunéan

A2=—3HA =-a
Mél2larl loparl2.”

Teoreta—3 (Y18bnearali8kly). Koellll8lyenllan blalaly 8Sonlaréan iborat
bo’lpan

p(A)=al0A3+aA +aA+a ,a>0 (6)
mcbivincbl éawall ko’ pblaé lvrg vin bo’ Wbl ncbvir:

1) a0>0,a >0,a2>0,a >0; (7)
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2) a «— >al-a (8
8blarllaTtTa bajarllBbll 2 arr ya yelarl

bbo! (2arral). Ayyalo

O(A) = A3+ aA + BA+cC 9

Ko’pbaéT lurlb olarl2. Bunéa

a a a
=— b=—; c=—.
a a a

Bnél ndblbn
a —aa0,a2=ha0,a = c—
lenglMaréan &yéalan8ak (8) 1en8si2lk “Mmy™éao Ko’ riiwbT olaél.
ab>c. (10)

Aylaylk (9) leng/k yoréatléa anlglanaélpan A(A) ko’pbaé lurgvin bo’KT. U
blbléa leoreta—2 pga Ko'ra a>0, b>0,c>0 lena8blMar baja/la€l. Bnél (10)
leno8l7llkming, baav”8blr ko’'rea™aTtini. Bunta wucblin le8kan8Tl &raz Mlaur?,
yva'n pA(A) ko’pbaé lurguvn bo’Vb (10) 1engsi2lik bajariita8T. M bloléa yoki

a+*b=C yok a+b<c Tuno8abaiiar o’nn bo’laél Beriipan A(A) Ko’ pbaénl

p(A)=(A+ -)(A2+ bD+cCc—-—-b (12)

Ko’'riwMéa K éalayTi2.

1-bol. Aylayllk ab=C bo’KT. /N bloléa (11) 1ag8Yiréan

A(A) = (A + a)(A2+ b)

kellb cblgaé! Bu ko’pbaé A,2=—1'1ls ko’riMi8béaml 8ol Tayblut M 12808 ema

3blunta cbivin 4 (A) Ko’pbaé no™ra’vin bo’laél By e8a irariitraa 21€&.
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2-bol. Ay"ayHk ab<c bo’kT. Bu boléa bat Aa((J1) kKo’pbaé no'urgwun
ekanT kKo'rea®atii. a ya b lart (a>0, b>0) 8bunéay urlnk812 o’rpaiiii'aTkk!,
brncbléan wvlar nolpga TlW3a, KKkTcbléan ab<c {ena3blic burintast. Bunéay
o’'rgaTnrabéa A(J/1) ko’pbaéntg M 1/an taVbut ornTpa bir {oTowéan KKTCbl

{oTonga oYa oltayél, ak8 boléa ab<c !en8si2HK burlfgan bo’laél “eTak,

A1) ko’pbaénTa 1nrs visl yok! nolvrg vinjol o’ rpartayé!

Agpar a=b=0 bo’18a »n boléa A1) =/13+cCc ko’'nT8bnl ola€l. W TA

— 4c 434c
Mblan J1 =V-c <0, JR3=— =+I1— — . beTak (/1) kKo’pbaé TaVbut o”éan

4c 4c
o’ngéa pyla8bpan Kkkiia — =*/— — T[ér/gpa empa. Bu boléa a(J1) kKo’pbaé

nolira’vin bo’laé! Markur xo88a a ya b laTttpa nolga yelar/lyaaTt alytallanéa

baT o’rt/l. Cbunk M IMlar ko’pbaé koelllblyeniiartTa vrivk812 WTKslyasiélr.

3bunéay alllb ab< c {eng3"Hk bajJanlpanéa A(J1) ko’pbaé no™mrg vin bo’ 1aél
Yelarillal. N3bbu ab>c {enmarriV/ik ba]Janl3t mn boléa A(J1) ko’pbaénTg

urgvn ekanigm BboWayTK. Beriijpan ab>c “eng@rrHkéa Cc T 3bunéay
o’28aruraTirkl u

1) nolpa o’ngéan TLU8T.

2) ab> c “eng3rrHk bu/J1TasT.

Apar c=0 bo’18a g(J1) ko’pbaé n8bbu
aun =n2+ al+ b

a \ap
N N

Ko’nT8lnl olaél. Bu ko’pbaé J1 =0, /b = —*+=u”_—b ko’nllisbéag! Mblarga

efga. Bunéa ébknTTall: 1Bborasiga bon’ bo’ltagan boléa, Kel|/123]|= —a <0
eallal ko’'nnb IrlkEl Viaplpal:éan baT goar:

a
1) B =a2-4b<0 bo’183 nboléa Aefl,3= —<0 bo’l1=L
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2) B=a2-4b>0 %bo’ka, u boléa u8bbu a>Vvaz2-4b {enadbllkéan

A 3<0 kelb cblpgaé!

Apgar c nTtpg nolaa yelarll yaat Twba!: glyral:lant o0l8ak A3 Mblar Ttaybur
o”Néan cbapéa, ya'tT Ke(A3}<0 polaél. ATTO Mol MK TamnT o”éan yo

cbappga yok o’ngga yelarll kioblk TAMéo”ga 8inayé! 1kktcbl {oTonéan Ta’luTtkl
Ko’pbaé WblarTtTh Ko’paylta8l {e3kan ”8bo™a bian ongan oroé baépa {ena.
3bnuwng mcbun Jaralayo!san boléa A'NN'N1=-c <0, A'J1 =b>0
lenS812ViKlaréan A <0 ekaw kelb cblgaé! 3bunéay gllb a>0,b>0,c>0,ab>c

len8812ViKlar baJanlpanéa A(J1) ko’pbaé {ura vin bo’lag"
“Mla—1. Yi8bnegraéskly leorewasiéan anyléanl
YT + -1y’(n) + =2y'($) + 8y (*)=0,ay>0,¥=0,3 (12)

br ]JT81N éleren8lal len8lawa y(()=0 yecblTtTtTa lurg w8l ya noldrawvin/g!
kellb cblgaé!

Apar aa2 >a— bo'ka, u boléa (12) élneren8bl lenglawanlng y(() =0
yecbITl asiuplolik Wra'vin bo'laél.

Apar aa@2=a— bo'ka, n boléa (13) élveren8lal Ilenglaranlng y(?)=0
yecbITl 'vrg’vin bo’ Vb, asiT p1oliK 'virg’ vin bo’ 1tayél.

Apar axa2 <a— bo’18a, n boléa (12) éinTerewbl lenglatanlng y(() =0
yecbITl no™mrg vin bo’1a€l. m

BElal;lb oYaTKK! n8bbu

NMIM2 e min
A= e’ —amm
a r@ ~-am

Talri8anTta bo8b TTorlan éeb anyléanl
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MINM2e ogy

3
M1l=allM 2= 2 = 0t ..al]
Z
“ @
a\al2+" an
ée’erwranarga aylllaé!
Onyléanl
P(1)=atA" +a A" +...+anxl+aun, a >o0,a ep,l =1n (13)

Ko'pbaénTa Ouryb Talrli8a8l éeb 1sbbu

aaoo..... [oTe}

0000000000Q,

Talri/i8apa aylllaélBunéa a =o,y>n. Ouryb Talrli8a8tTa bosb TTorlan éeb

nyléanl éeertranarga aylllaér

axa(00...0..0
aao
axa? awm2axa™....0
M =a,M?2 - w:aSaZaX—,Mﬂ= Dol e
aaa

A 272- 1n 272-2 -« < NT2

Buyeréa a =o,Y>n.
Teoreta—4 (Kan8-0ut8 belal8l). WVaglaly koennwyenlld (13)—ko’pbaé
Lrg’ vin bo’ 118blncbun gnyléanl 8baratTh balari/isbl rarvr ya yelarll:
1 Barcba koeihnwyeniian Twba! a >0,Y = 1n
2.0ury18 Ttalrli8asTrta barcba bo8b TTorlan Twba! M >o0,1= 1n
Teoreta-5 (benara—3blparo belgl8l). HavY“y koellblyenll (13) ko’pbaé

1lwa, in bo’H3bl ncbnn “my™éao™ 8baratTh bajawbl rarvir ya yelarll:

1 al>o,y=1n.
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2. Ouryis Ta{ri8a8tta y=n-1,n-3,3 —5,... noterlanga To8 keluycbl

bo8b TTOrlan tmnsbal

Bn 1kl belparTtn ekylyalen! ekanlgr! wvcbincbl éawaK ko’pbaé T 18oMéa

KO'WbAWr TUTKT.

Vaglpalan bat v8bbu
PU1)=—J13+ —J12+ a21+—. a0>0, a ed,y=13

Ko'pbaé ncbun Ouryi8 TamHsas!

-1 -0 0
0= 3 »p -1
0 0 -3

- 00
a_

M =a.m 2= M = aaa
32

0O 0 a

éeertrTanvaréan maoral

Berijpan wucbincbl éaraall P(J/1) bo’pbaé lurgvin bo’lUM wmncbun Maa—

3blpara belawaa Ko’ raum8bbu
—_V——,— >0, m 2>0
8barlaTtTa balarltisbl yelarll

bnél M 2>0 1engsi2kéan M 3>0 BboO’H3M kellb cbVV'8KYT' KO’rea™arTk.

BunTg mncbun M 3 éelertinanl:ning oxug 8alr eletenlan bo’ytoba yoyaTii:

a o0 O
a
M3:_3 -2 a-:_3a a:aﬂ\/IZ
6 0 3 ap
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Agar M 2>0 bo’18a u boléa bu lengMkéan ya — >0, | = 1,3 raruniy 8bariiar

baJanlpanéa M 3> 0 kellb cbpaé!

Kan8—-0uTt8 belawéan &yéalatb, o’rgarta8 koelllblyenll cbwal bir
]T8n

EQ:AX,A:Aa. -, =CoB{ L/ =1n a4
éllleren3bl lenglaralar 8i18letasl x(?)=(x1(?),...xu(?))=0 nol yecbTT

asiT p1olK Lra vnKk 8barltl A Talrii8antg eletenMan owaK 18&&ala8b TUTKT.

Apar A Talrl8anlng xaraviensiik lenglaraS8inl m8bbu

KINVE - A|| = /13 -1 34+ 32132 —... + (=1)"4" JT + (=1)"A
31

Ko’'nT8béa yorlb ol8ak Bu yeréa n = 3pA, A=0e?A, 3n=" M . boléaxm8n8an
K2

(14) sistietaéa 3 =3 bo’l18a x(?) = (x1(?),x2(?),x3(?)) = 0 yecbrrnxna asiinp ok
Wrg’ vin bo’ Wbl ncbmn

n<o0, as2<0, A<O0 (15)
8barlaTtTa bajarllsbl yelarll

M1801-1. 8bbwn

<xX(?)= —x2+ x3
1
X3(?) = —x1+ X2+ px3, p <

éiderensias  lenalatalar s8igletasl X (?)=0,x2(?)=0, x3(?)=0 yecbTT

asiTplolkk Wra vinHkka 1exksbrring.

Yeebl8b:
0O 0 1
A= 0-11
-1 1p
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T=8p/l=0-1+p=p -1, A=¢ee!A= -1,

oo o1l -11
nND = + + = _pP.

_01 —1p 1p_

1-n/5
Bervipan p 80T p < lernpBlri/iknl ganoaHan”a, nboléa
2

1, n/5
T:p—}<————/l—1;>£3 1 <o

2 Vi %

T82<(p —1)(-p)=p(@ —p) <o, cbunbl p <o, 1 —p >0,
A=-1<o0

. 1-75
(15) 8har/lar bajarllaél. beTak berijgan sigletaning X(?)=o yecbT p <
2

l:eng8MAaTl panocallanin'mycbl barcba p laréaasiT p LouK {urg mn bo’1aél
M w N yeebl8baa iiolr T18o0llar

Ouyléanl éllererBlal  lenplaralar sisleTtasinng Tuyoranal! nmalasim

Wrao’ vinHkka 1exk8blirta.

~N?) = In(X2+ e 2x
1 <

2R =X2_1 4 ~

N(?) —2XX+ XD —X, + X2,

2. <

X
X2(?) = —&X2+el ~ 1

Xx(?) = X2-X + 3~ X —8lM2(x + X2),
3. <
X2(0 =2x2—3x TINA+ X "2) —6XX+ " e

1
X (?) —XX— XX —XxB1MX
4. <

x2(?) — —x2——X1.
2 3 2
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x[7?) = —6x2x2,

6. <

X2(?) = —3x2 + 6xN,

63—8. Mmuxlor 8181ewalar

Mwuxlor 8l8letalar &l/lerern8lal lenplatalar 818leta8181nlng TublT Xunsumsly
bo/iérr. Ko’pcllk atally Ta8alalarl yecbl3b Tuxl.or 8'8l.ewalar™ o’rgart8bga olb
Kelagl.

Ta’'rl-1. Apar oéé’y éllereulal lenplaualar 8'8"eta8’\na erk/ o’raar’cM
o8bKor raylsbéa K]rra8a, bunéay 8igleta Tnxlor 88lelia éeyinaé!

Muxlor &8l.ewarrnig ayléanl
x(?)=/(x) (€Y)

KO'r*M aa norTtal Tuxlor 8i8leTa éeyinaé! Bu yeréa x(?) = (x1(?),...,.xun(?)I -

norta’lumTt Vek o™ —"wvnkdva, / (x)=(* (x), ., (x))Ir —benlpgan yexklor—1mnk8lya.

Apgar (1) 88letaéa erk/ o’rgar”~cM 2 8raléa yap! W3bTi3a, vnga étaTt”*K
gigleTa éeyiaé!

Bunéan keyT (1) lenpglartaéanl (X)) yeklor—1lvnk8lya buw B c A3 8obaéa

aTalangan, urlnk8l?, éierensia/lanmycbl ya A r:l,_3 bTncbl "ariibl xnsmsly
X

bo8/alarl cberparalangan éeb pgarayTk. W boléa B paa bolaiiar & 2081 éeyiiaé! (1)

gigl:etantg bar br x1=x1(?),x2=x2(?),....xn=xn(?) yecbtpa 3 o0’lcbatl
B Cc A3 bolaiar & 2o08l1éa x = (X1,...,x3) nwl:antg barakall To8 kelaé! Varaka!

éayoTléa bm nuwl:a o’8ba mroéa bmw cb 1 (YOK, agar x (?)=coT1?, r=1,3
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bo’18a nw™aT) cblraé! 8bu cbwpgoa (yoki mmalamg) x nwl:antn barakal
irayekioriyasi (Yoki bobl irayekioriyasi) éeyriaé! Nebbu x = a nul:a {rayellonya
bo’118bl ucbun / (a) =0 bo’H3bl rarvir Va yearl/l. Bunéay nuwlaga tax8m8 nuwl:a
yOK Tuyorana! nul:a éeyiaé!

M18o1—-1. N"8bbun

Tnxl:or sigleTa

x1=C 8in(? + B),x2= C Cos(? + B) 2

Ko’'riml8bEanl yecbTaa ema. Ncb o’lcbatll r, x1,x2 i/oéa (2) lenalaralar yT!
cbwabl rToéakyé! WolaMar iirosiéa (bun yeréa oxx2 {ekig8HK) e8a X\ + X2 = A\
aylanalart rToéakyé! x1(r) =0,x2(r) =0 (Tax8u8 nwl:a) nwl:a baTt {rayellonya
bo’la&l

Mux!lor 8l8letalaréa x = p({) (yecbT) nuwl:anta barakall 1lo’g’rwéa 1o’Ug

Ta’lutolga ema bo’l6b wucbun {rayellionyaéa r nTpa osisblgpa To8 baraxal

yo’nall8brl baT bersib lo/iin (cbirta—1).

cbl/Tal

Apar x =x(r) sisi:etanTtg lrayeklonya8l bo’18a, n boléa x(N” o bo’lb,
o'rtta bar bir nw{asiea n /(x)=({/1(x),/2(X),....,/ (X))T yexkorga urrtaé!
Cbunk X(r) = (x (), x2(r),...,xn(r)T yeklor, paraTenTk
x1= x1(r), x2 = x2(r), ..., xn=xUr) lenglawad" bllan beriigan cbwaga vinnaél ya
X(N=/ X(r)) o'rM bo’lag! Bo8”acba aylpmanéa b {o’platntg X°eB
mmplasiga,  8bm nuwl:aéan cblpanlgan  / (x0) = (/ (x0),/ (x0),...... J (X0)T
Vek™.0"T To8 ~o’yat”™2. betak (1) tTuxlor 8i8letaga, b éa awalangan yeklor
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Tayéon T08 kelagé! x0=(x0,x2,....,x’ne B Bbo’kT. May|néHk ya yanonal/k
teoreTasiga ko’ra (1) 8bl:etarng p(?0) = x0 bo8blan rcb 8banT Manoal:lanl: TVcbl
x=6(?) yecbltTl Tay|ué ya yamona. Bu yecbtgma ?=70 éa lraekl.onyadl
x0= (x0,....x0) nwl:aéan o’Wycb numotanta baraka/l To8 kKelag! Varaka!
éayoTléa x = ((?) yecblTnl belgiayéloan nugtantg 0 ToTenl:éaal lerlial / (x°)
yek!:or biian Voéalanaé” ya’'ml
P'@) s, =7 (X°).

MTuTan olganéa bolaar & 208T 1 anyléanioba {a’'nima8b TUTKT.

Ta'nr—2. (1) Tnxlor sigl:etanTh bolavar & 2081 éeb 8bunéay 3 o0’lcbarll
MNaropa ayWaéki, wnéa 8bu s8islleTanTs yecbT” lraeklorlyalar biian,
88 etar’\g, o0 A e8a Vek"o" Tayéon bilan lay8lanaél Bunéa lraekl:onyalar bolal
Ireexlorlyalarl éeb yeklorlar bola! lerliklarl éeb ablaé!

Teoreta-1. Apar x=p(?),?e(a,P) yeklor—lunk8lya (1) 8Bl:eTanTpg
yecbITl  b0’183, 7 boléa Ixinyorly ced o’rparTta8 8on ncbun
Xx=w((?=p?+c),?e(a—-cp —c) yekwor-lnkwya bat (1) 8Bl:etanTth yecbIT!
bo’laé!

bbo! Teoreta s8bharilmja ko'ra x=p(?),?e(a,P) yeklor—lunk8lya (1)
818l:etantg yecbT bo’lganl vicbun p () =/ (p(?)) o’MIX Bunéa ? T ?+C pma
alTa8bl1l8ak

Pa+c)=/(p(? + )
bo8 bo’1aé! Bunéan
yKO=n12(0) N1~"(oc—c,p—cC)
kellb cblpaél. ™

Teoreta—-2. Mwuxlor 8bl:eTtanta kKiiyony I1kkl yecbltlpa 108 kKeluycbl
lreexklorlyalarl yok ke8"8bwayé”™ yok w rta—w! lubaél.

bbo! Ay*aylk x(?) ya y(?) lraeklomyalar ntuTtly b nuwl:aga ega bo’kT. »

boléa 8bmnéay ™ ya 2 {0’pkKéM, nai]aéa n8bbn b= x(2) =y (?2) TUNo8abanar
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o’'nnH bo’laé! Ko’'rtb rlk&lkl r(n) =y(r+ R —") &nksya bat (1) sig{eTanTy
yeckuT bo’l1aél Va r(r) = y(r2) = x(r) {ena'klar bajarlliaél. Yapgonalk {eoreTasiga
Ko'ra Mr)=x(r) o’'ni, ya'n y(r+rR2—-r)=x(r). Bunéan x(r) ya y(r) yecblrlar
blr x1 {raexk{onyapa epa exkarn/jgl kellb cMpaé! m

“"N]la—1. Mux{or 8b{eTa8tTa yecbT yaa{nta cbekM glyTtallla Tax8m8
nw{aga etba olrayél.

bbo! AylayHk a — Tax3n3 Tk a, ya’'w xX{()=a yecbuwibo’kT. Agar x(!)
ya X({) yecbTiiatTa lraekl.onyalan vd{ra—mu3! LLU3bTasa, n bolla vlar ntnrrty
nwl:aga ega bo’lrayé! 8buntg ncbun xX(r) ¢ a, Vr laréa o'ril Xx(r) yecbT
Tax8m8 nw{ana yaarla8bl8M TUTKT lagal r*+ga yok I *—<iwo bo’lpganéa”

Teoreta—3. Apgar X(r)¢ cotr yecbT wucbun, XM =x(2), rR>~"
Tuno8aba{ balar/8a, n boléa bu yecbT eng kcbk Tu8ba{ éa”na enga bo’lman
éayny yeklor—lunk8lya bo’la€l, vnTa Iraexktonyasl e€8a o’r—o'r T ke8rtayélpan
yop™ clU”~éan iioral bo’laé!

bbo! U8bbu y(r)=x(r+rr2-") LWnkelya {eoreta—1 pga Ko’'ra yecbT
bo’laél Va y(r)=x(@2) =x(rY) Tuno8aba{lar bajarllaé&l. Yagonalk {eoreTasiga
aB8o8an y(nN=x(n, yaTt x((r+X)=x(r), X=rR-r >0 éa”™ga epa bo’lgan
Wnksiyaéan inora! bo’laé! Bo8”a éa”lan baTt bo’lUbl TUTKT Teoreta
8harl/lnpa ko’ra X(r) @coTr bo’lagatr wmcbun, 3r1* {opllb, X(™*) px( o’'nnK
bo’laél, ya'n [X(r*) —x(rd]=r>o. x(r) yektor-TvnkslyanTtn wlmnk8bllgléan r>o
ucbmn 8bunéay 3 K>0 8on {opllb r-" <K, yaT N —K<r<” + kK {eng8l/1k
baJanlganéa |x() —x(r)) <r bajallaél. Bwu e8a x(Nd x(r*) Tuno8aba{
Vre(rl—-k, rm+ K) laréa bajarlli8bhl binéwraél. ATTo Yyaa{nta éayrga {eng
alyTtalla x(r) yecbT, ya't x nw{a {raekionyantg barcba nublanTt bosib

0’&M 1lorT. 8bunta ucbun kKHyony Twba! éayr vzvnlal 2k éan osbTayél ya
unlarlng oyl cbeparast p >2kK. Agar p 8oT éayr bo’lta8a, nboléa p ~ p +o
éayrlar ke{ta—kellgl {opllb x(r+ppP=x(r). Bunéa p ~ p éa Wthga o’lb
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X?+p)=x(?) 1lengHkr olarl2, ya’n p éa”™ Dbo'lag! x(?) (0<?<p)
lraexkl.onya yop™ cbk™éan nora! bo’laé! Cbnnk x(0) =x(p). Agar no’2it o "
Ke88a, 1 boléa x(?X) = x(?2), ?, 2e[0,p], ? —2|<p o’rTV Yuwonéa Eboiangan
Tunlobaralarga a8o8an x(?) yecblT ncbun O =X — < p soni éayr bo’laé! Bu e8a

p nlng eng keblk Twba! éayr ekanKaolga 21€ kelaé! m

Teoreta—4. Mwuxlor 8l8letanlng bar bir lraexklorlya8l anyléaal !vrlaréan
BYia8\na led'8b1™ bo’H3b TUTKT:

1) Tnyorana! nwla (nwl:a);

2) o’'r—o'rm Ke8Tayé™gan yop™ ean 2™, ya't eng Ncbk Twba! éa™M
yecbltga 108 kelmnychbl lraekl.orya;

3) 0’2—021T Ke8Tayé”gan yop™ bo’ltagan (ocbl™) egn cbk™, ya’'n éa”y
bo’ltagan yecbltga T08 Kebuwcbhb lraekl:onya

bbo! Apar Tuxlor 8'8ewarrig yecbltl x(?) =coT? bo0’'18a wu boléa
{raekonya nul:aéa bo’lag! Agar X(?)=x(2), Y?Xya 2 X bo’lBa, n boléa
{raekonya —-yop™ bo’ltagan o0’2-0’2T1 Ke8tayé™gan ean cblz”™éan iioral bo’laé!
Apar X(?)pcoT? ya x(?x) =Xx(?2), 3? ya 2 X bo’18a, n boléa lraekl.orya 0’2 —

0’21 ke8Ttayélaan yop™ ean df2Méan roral! bo’1a€l (Teoreta-3 ga a8o8an).”

Teoreta—-5. Ay*ayllk x = p(?) yek‘or—Tvnkslya (1) 8l8Lerarmlng r < ?<T[l
Tllel™aléa atlangan blror yecbT Bo'kT Agar pXR=p@2), o2 ya
x2e(r,r) bo’il8a mn boléa 8bn x = p(?) yecbltn —cro<?<ro Theryalga éayoT
enT8b TUTKT.

bbo! Teoreta-1 pga ko’'ra p ¥ =p(2) bo'lgail wvcbmn x=p(?+c),
c=7 —72 &nkKslya baTt yecbIT bo'laélya p(?) =p(?+c), r <?<[l aywyal o’'rTtl
Bn ayrtyaMan p(?) LUWnkslya r <?<Tl nneryaMa anlglanpanl  wvcbun
p(?+c)link8lya r _ <?<l +U/ 1nleryaléa at™angan bo’lag! HaVVal:an
M<?+c<n2 {enggi2Hkéan c>0 bo’lpganéa r —c<?<12 ya éeTak, yecblTtT

éan cbappa c T\éo”ga éaVoT enT3b TUTKT, 8bunga 0’x8ba8b, c <0 bo’laanéa
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<?<r —c yaT yecbTT 12 éan o’'ngga -c=|d Tlpaéorga éayort elT8b
TUTKT bo’lag! Har Ikl bolnl BWaEL™b yecbltnl r —|d<?<r + |d menyalm
éayot ellwb TnUTKTUNATN payé anati2. 8bm Theryaléa anlglangan p(@@O(?)
yecbIT ncbun p@®?) = p@O+ c) aynyal: o’ pD(?+ c) = pA(?) éeBak, n boléa
PR =p@QC +o)=p{M=p{?2), yan p® (X =p(?2) bunéan xméé: ayyalaléexk
p® ?+c)=pp)(?) eaavllal kelb cblpaé! pO@E)Wnkslyya r —d<?<rl + 4
Trel™aléa at™angan bo’lpgan wmcbun oxupag aynyaMan &yéala’b TaypéHk
TAryaM yanaéa kengaylT8b TUTKT Bo8Macba aylpanéa,
M-2Kd<?<rl +2\X\ Tleryaléa anlglangan yecbltnl agunwb TUTKT. Bwu
yecblTT p@)(?) éeb Tbelgpayrl2. 3bunga o0°'x8ba8b, Tay)mék Theralw
M —K|c] <?<r + K|c|] éan ora! bo’lgan p(KH?) yecblTn anwb TUTKT.
Yngonéaanl i1enggi2ikéa K éa Wthpa o0’l18ak, -—cr<?<ro Theryal bo8A
bo’laé™ (ryar Ilar “anéay bo’H3béan “al’’y narar). 8bum niiealla arlangan
yecblTn! p0(?) éeyTi2. ATTO 13bo! éayorciéa Tux!or 8l8lertanlng bar ganéay
Iraexlorlya8l cbek yagMa cbeksirga kelib ~olwa8/géan &yéalanMin
Teoreta—-6. Agar B 8obaéa / (xxX2,...,x3), =13 &nk8lyalar barcba
arguTelian bo’yioba x18n8Yy boS/alan cheparalangan bo’18a, 1 boléa (1) Tuxlor
8 8ewarng becb panéay iraektonyasl cbekll yanléa cbeksirga kelb polTtayél,

ya’'ll nsbbun

1™\p ) m

Tuno8aba! bajanlrtayél. Bu yeréa |p?d| —1pl(?)+ ...+ pl(?) .

bbo! Teoreta 8bariga Ko’ ra

<M ,r=13,y=13
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bnél, x=0 nwla anonéa / (X:,x2 Xn) &nk8lya wucbun bagram) &rrtmnla8tl

yoraTk;

/ X)=/(0)+® ® X)X +...+ A (BX)xn, 1=1n 3)
Ox 1

0<Ne <1, BIX6 S, /(0) =c./lyyalo ) réaT babokywk:

V (Ne Faw x): +',q/r|(N9')|N<
Xoq ox~ Voo oy

Bunéan &yéalawb, / (X) yekor—Lnkwyants ToéuHW babola8b TUTKT.

Ha™a™an, (3) &rtnlaga ko'ra

/ (x) < C+4nM]T|xr< c4n +4nM]T|xr-=

2=1 I =1

=y[r| C+M 1TIX]1 < Ny/l_l 1+ 1T x|

\% =1 Yy v =1 Yy
{en8sblikT olarl2. Bu yeréa N =T1ax(C;M ). Bwm {enga3rriMkéan &yéalatb

Anyleanl

V (X 1+ X bl 1 =1
( & X) =N Vv = y \Y; =1

baboT olarl2. Parar giiaylk, r <x<r + X|C| WhieryaMa atglan8an ya

(p=1
K
I —r=r +X C éacbekHkra Thnycbl x = q({) yecblT Tay|ué, ya'T
=
K
(—Téa\NN—=(T=n-X C 1T bo’lganéabaT 8bun8a o’x8ba8b 18bo/lanaél). A
1

boléa 3bnnéay Tt <t {opiiaéM, T <?<T Tleryaléa |’(?)|>1bo’la€! 8bnwng

mcbmnn T <?< T Tleryaléa gnyléan



MO1 A1 (01+e +me+\IN(01 ~ MM~ 1+ 01 <3(3+1)™M/i|p?) I

(
vV A

babon keTb cblgararlr. Bunéan

élllererBlal 1engsi2lik kelb cblgaé! Oxunp lepBirlikil Ikd {oTonT T éan ?
nacba vinegrallab anyléanrl
IpOl<Ip(T)|e3 ( ) ., T <?<T

babon lopaTi2. ATTO ? T éa ndbbu

Ip(M)<p(T*)lert* YT (1-1")

tenggi2lik o’rt bo’1lb ,mnTA o’ng loTowéanl moéa Twba! cbek 8onén\ Bu e8a
Nararrirga 216, beTtak, cbek/ yagMa x = p(?) lMaekonya cbekslrga kela
oltayéln

lrob-1. A8Méa p(?) yecblTt cbek/ yapléa cbeksirga wliTa8/igl mcbun
p(?1) = p(?2) ,?1¢ 2 Tno8abalnTtg bajan/i3bl baT yearll sbaiérlr.

Bnél 3=2 boléa (1) Tuxlor 8isleTa yopla Paellonyaga ena
bo’lTa8NaTTh yea ™ 8barltl bayon Mlaur?.

Teoreta—7. Agar (1) 8i8l:eta {ekbHkéanl 6 ¢ K2 8obaéa berlgan bo’/b,
B yek“or Tayéon bobl 1&1Klarl / (x) polensglalll bo’18a, n boléa (1) 8i8leTa b
8obaéa yop™ |‘/’|ael7lonyap,a efa bo’lrayé!

bbo! Te8kan5lT &rar giay/ik. AyayVk (1) Tux!or 88"~ b 8obaéa y
yop™ 1raeklonyada eqa bo’kKT. Holal ie2lllar Tayéon pole8™al™ bo’lgan mcbun
n8bbu

I (/(x),Rg) =0

lengHk o’rT/ bo’1a€™ (y éa yo’nalllb 8oal 8lrelk”ga ~a"8bl). 'kkTcbl loTonéan,



yoriia olatl2. Bu yeréa x=¢(() (1) sisletant8 T >0 éa™M yecbITl bo'lb, y —

yopla lraeklonyar aTtaokyé! 8bmtng ucbun

1 (/(x),6/x) = [6(/[*(?)])./[*(?)]" >0

r

27y kellb cblraé™.m
Ta’'n-3. Puyléaal

1) x=pa(y) axk8lanlt8b B 8obatr B 8obagpa o’raro Hr “yralin

axk8lan!lragl

2) N3bbn x=pa(y),y6B vya y=pa1(x), x6B yeklor-ITukslya TO0S8

rayisbéa B ya B 8obalaréaurbkarr él/erenglallanmychbl.

3) Pnyléan yakobyon ncbun

alyiy2,...,yn)

Tunosabal o’nn

8barllaTtl  panocallar’™rruychl X =nA0(Y) ak8lanlt8bga B 8obaéa  sillln

l.e8kanlarvycbl ak8lanlTt8b éeyiiaél

TeoreTta—8. JlylayHk (1) 8bletaéanl / (x) yexklor—TurnkS8lya B ¢ Kn 8obaéa
urlvk812 élllerenstollawycbl bo’llb, a6 B mmpglaga / () 0 bo’kT. N boléa a
nwlantg [ alron Va 8bunéay l:e8kanlan“cbl alta8k!T8b Tay|ué bo’'Vb, 8bu

4 alrolla (1) 8bleTa

Yy, =0, r=1n, yn=1
Ko'rmwbT olaé! Bunéan {a3”an (1) 8bl:etanT§ Mayekonyakn [  alrolla
y.=c.,I=14,n-1, yn=?+c *opg’n cbl” ke8ralan8a oYaé&! Bunéa c. ] =1n

o’28arTas 8Sonlar.



bbo!: Nebbn aeB nwl:aéa / (a)p0 bo’lgar wvcbumn, a=(a,a2,..,a)
nwl:anlng koorértablaréan amgp 0 éeb bl8oblaynin2. bnél 4 = (4 ,42,...,.41N1,a )
VekLoNT W21 b olaTl2. Bunéan keyT (1) sisieTaga ~o’y™Magan n8bbu

x(0) = 4

Ko8bl Ta8ala8T1l pmaraywi2. May|néHk Va yaponallk leoreTtasiga Ko’ra, 8bunéay
8X>0 8oT {opWb |?|<” 8obaéa angangan (1) 818letarmlng x = p(?,4) yagona
yecbT Tay|né bo’lagl Ko’'nb ik, bu yecblTt p(0,4) =4 Bbo8blang’ tob
8barlii panoanan&aé!. Ko8bl Ta8ala8tTta yecblTT bo8blang’'tob 8barviarga
n3ba™an 8llg/jnl baaléagl {eoretaga a8o8an x=p(?,4) vyecblt 214
o’2par~cMar bo’yioba |1?1<E, |[4—a|<™2,” >0,B2>0 8obaéa
éerewManunychbl yekor LWUnkslya bo’laé! Enél x = p(?,4) lenglaua ?=0, 4 =a
nuotantg  blror  anonéa silllp  1e8karianuycbl  alus8blYV8hirt ®éalasbTi
Ko’'rsalaTi2. 8bm Ta”8aééa ?=0, 4 =a nuatanta blror anonéa o8bkorTa8

LWnkuyaar gigletas: yecblTwng Tay|uélaol ya yaponalal bapgléanl leoretanl

N1 TMTKTKAT! KO’rsaaTi2. Nebbu
a@0,4)=4;,1=13 -1, pn(0,4) = a3
bo8blang’ 1cb 8barviaréan

- 1;1 ’ I
.U. ’ a

kellb cblpaé! Bun yeréa 3 —Kroneker sityoll. x=p(?,4) Yeklor—1lunk8lya (1)

gisl.ermanTtg yecbT! bo’lgan[ ncbumn
~o~n =/(@,,=13
o?

Tno8abal! o’'mnll Bwunéan “my"™éag” yakoblyannTtg noléan lMNaw exkanllagl kelb

cblMaé”, ya’'n

ap.p2..
P by 4:a:/3(a)¢0.
A(41,42,.. , 43-17) &2
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O8bkorwa8 é&nk8lyalar siglewasl yecblTnTtg Tay|néial ya yamonallnl banléanl

{eoretapa a8o8an aeB nwl:antg Ba anoiiéa angMangan Urinksi2
éKTerewManunycbl

4 = W(x), r=13 -1, ?=y(X)
yagona alta8blt8b Tay|nélal kellb cbiaé”. 0’2 na”™anéa bu alta8bl:TSb

X = p(?,4) wncbnn {e8kan ak8lann8b Vaz/Ya8 T oUayé! Enél Ba ailiolla yanal
o’2par~cbllaTtl Kiriiari2:

Yy =n(xXX 1=13 -1, ¥3 = V(X) .

Bu Ba aliolla silllg le8karviannycbl alta8bltbb. Har bt {aytVangpan 4 éa bwu
alue8blrrl8b rnalya8léa (1) 8l8letanlng B a éapal lrayekl.oryalan

Y =4, 1r=13-1 ¥3="?
{o'a'n cbirlg ke8talanga o''aél. 4e Ba larl orparvirab bl3oblpa yv o”"a

parallel ke8talar ona8Ttl olarlr. (1) si8t:eta ywonéapn! alta8blrtbtb nalya8léa

n8bbu
y =0,/=13-1 ¥3=1

kKo’! I~ A olae!™

64—8. Traeklonyalarwng HTMK ~o’pblTb

Tar-1. Apar TX=p®), —m<?<m) {rayekonya YOK
T+(x=p(?), *<?<pga) yanT {rayekonya ucbun 8bumnéay 3? "pa, {?} ke{ta-
kellk {opllb r*ga éa p(?D" p Tuno8abal: o’rTK bo’l8a p nwl:aga o— WTA
nwl:a éeynaé! T {raekonyantg barcba o— VT nuablan lo’plarlnl O{T) é&eb
belgfaytl2. Xwnééir 8buntaéek T {rayekonyantg ?” —m éa a -Wm
nul:ala8tl baw anlgla8b TnTkn. T {raekonyanta barcba a-—-WTih nuablan

Loplattl A(T) éeb belgiiayTr.

337



Ma8alan, x = er(r6 K) lrayeklonya ncbmn O(T)=0 bo’8b lo’plat. ATTO
T+(x=e4,0 <r<pga) yanTt lraexlorlya mncbun O (T+) = {0}. Nebbwu
T(X =elco8r(l+e?)-, x2=e18T1Tr(l+ e1)-d) Ixaeklonya ncbun A(T) = {(0,0)} éan
aora! 8bn lraexklonya mncbun O(T) = {(X ,x2)c K2 :xR + x22 = 1} aylanaéan wora!

Teoreta—1. AylayHk n8bbu

x({) =/(x) (1)
Tux!or 818letaéanl / (x) yeklor-TvnkslyanTt8 / ( X), I=1,n koorétablan O c Kn
/ —
8obaéa Mrink312 ya wvrivk312 A - /,] =1Ln xm8m8"y bo8Marga ega bo’kT. Agar
Ox

T+(x=d(r) 6 Kn,” <r<ga) yanTt lraeklonya cbeparalangan bo’'/lb, o’rT1a B
alrov biian O 8obaéa yo!8a, nboléa 1) O(T+) b 0 2) O(T+) —koTpakl, 3) O(T+)
—bog'lati/l {o’plaT bo’laé!

bbo! I1xiiyony r— m kea—kellk wcbun {<(r.)}” kelta—kellk
cbeparalangan. 8butng ncbun nntg Utin nw{ast tay|jné yamn O(T+)p 0 Bbo’8b
bo’ltapgan lo’plat bo’lagl T+ -—yanTt {raek/lonyantg cbegaralanganll§iéan
O(T+)4o’platnTth cbeparalangan® kelflb cbl™aé” bnél O(T+) nng yoploarl
Ko’18salaTi2. Agar p 60(T+),p — p.(r=103) r— m bo’l8 wn boléa r=2-
ncbun 8bmnéay 3p lopllb |p —p \<u o’nnH bo’laé! 8bn p Ilar ucbun 8bunéay
r.,y=1n kelta—kellk lopllb q(m)—p (y— s o’nild, 8butng wcbun

8bunéay 3/=/(y)6 N noter  lopllb, r.(}>1 {engsi2Hk balanlpanéa

IHr,K)—p,\<4 o’nnin A boléa I(pMn))—p K2/1=2+ mn)>*— pga. 8bwrpa
mcbnn p 60 (T+) o’'nn bo’laé! "etak O(T+) cbemaralangan Va yop™ lo’plat
bo’lgpatr wmcbnn n kKoTpak {o’plarén\ Mboya! o(T+) {o’plaTnTA
lraexklonyalaréan {vriipan/ar! ko’rea™atin, ya’t bar HIr a60(T+) nuaglaéan

T (x=r(r), —ga<r<pa) {raekonya o’V8blT Va n O(T+) &éa pyla8bl8bTl
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BboHayTr. U(T+) {o’plar {aniéan 37?,2,.7n,...aa ke{ta—ke{k {opllb,
p(?)" a(l™pga) o’'rM bo’H3b keHb cblnaén. Nebbwn
X@=p? +?),=1,2_3,...) yefor-lmnk8lya yecbT bo'llb, %.(0)*a (r~pa)
o'mmll Enél (1) 8blietanta 2(0) =a bo8blang’lcb 8bar{nl aanoananinycbl

8
yecbIlTT! 2(?) é€eb, P owaK T+ yanTt {raeklonyanta — a{roinl belgflaywr.

Nebbn ?=0, x=a nw{a B(—pa<?<m xeP) yop™ cbega’alanwagan 10’platga
pmarasbll. YecblTn éayort aléTt3b tTntktKal baaléaanl {eoretaga tuyona 2(?)
yecblTn ki {oTtonga ye{farl kaf{a ] lar ncbun éavot ™eEVW8 TUTKT bo’laél
Parar pgriayllk 2(?) v8bbun ?=7* x=r(?*)=b nw{aéa B 8obanTta cbeparaslga

cbla8T N boléa beaP,ya' Tt P {o'plawnng cbeparasi€a yo{a€! Bunéan

P(b,T+)=8 2

eanlal kellb cblpgaé! U8bbu x (0)~ a=2(0) Tuno8aba{éan
X @) 2()=b(™ M) (3)
kellb cblpaé! x(?*) =p((? +?7)eT+, ?>%-—7? Tunosaba{n tToba{ga 0l8ak, n
boléa (3) Twmno8aba{ (2) ml Tkor e{aé! 3bunta wucbun 2(?) 6 8obanTg
cbeparasiga cb™Tayé”, ya'n (—ogpd) T{eryalpa é€ayoTr efaé! 1 boléa
ynponéaaléay V?wucbun p(? +?2)=x D" 2)(r~apa). Bu e8a V? éa
2 el T+), ekanlarl ko’r8alaél.
bnél LU (T+) nta boa’Vat {o’plaw bo’H3bT! 6bo{ anat™r. Parar anayl/ik
L(T+) koTpak bo’VMb, bopg’latl {o’plat bo’lTa8t W boléa wuT wndbbn
U(TH =L ml kKo nw3béa noéala8b TMTKT. Bunéa LU n L =0 Bbo'lb,
UL dpOo, UL dO.Bunéan {a8bpan L, ,1=1,2 {o’plaTlaTtTg bar bT KK]ncbigitng
NTh nuw1a8T 1 0’21éa 8alaTtayé”. Bu l1lo’plarlar orasiéaal ta8olanl p (L ;L )=0

owall begnayur. L (T+) kKoTpak bo'lgail vicbun L /=12 baw KoTpak
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bo’laé! Bunéan >X>0 ekan8l kellb cMpaé! 8bunéay 3 rK— g NIK— MA Kelta—

kelIMar 1opriaéiki, bular mcbun p(P(rk),0 )<>X ya p(<P@IK), 0 )<>X yk6 N

Tuno8abalar bajanlaél. NTNTlyHKT burtagan boléa r<pR<..<”™ 2 <. éeb

blsoblayTi2. bnél O ya O owal T08 rayisbéa O ya O lo'plarlartg XK

alront belgjaywlr. Aylayllk LL m O = O Bo'kT Bunéa O vya O ocblg
lo’plarlar. O 1o’plat ocb™ lekT, bop’larl eta8. Cbunk U4 n O = 0 . Bunéan

Ko'mnaémo, O ya O 1larta nuwblant O éa yolaglman cbl”~ (yo’l) Blan

lnla8bltb bo’bTayé! 8bunéay b bar bir kK wncbun 8bunéay 37 6 (K, ")
{opnaéM, nntpg ncbun p(p(rK),0 )>>X, p(P(rkK),0 )> > o’rM bo’laé!l AnMron
aylaélpan bo’l18ak, {(K)} lo’plat A*60(T) UTK nwlaga ega bo’lag! Butnpg
bo’Wbl TMTKT eTa8, cbunk p(a*,0 )>>X , p(a*,0 )>—~ . Bu garata—ga™blic

O(T+) lo’plarning bog latl ekaTT bMiraé!n

K2iekiskéa berloan Tnxlor 8"8leta NTiK 1o’platinlng bo8”a xo88alan
baT o’rgar/lgan.

Teoreata-2(beninlk8on). TekbHkéaal cbegaralangan o”~éa Tax8u8
nw{aTt 8aglarayélgan "—WNTMc 10’plaTt yop™ lrayeklonyaéan ioral bo’laé!

Nebbu Kn, n>3 iliroéa ®-Utik 1o’platning LUrBbl kaT o’roanigan.
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65—-8. Cbl "M o’rparwa» koellblyenll blr *w W nNlreresabl len8laTtalar

giglewas! wuyyorana! (tax8n8) nnagla8wwsg kiassllkablyasi.

L bbu

@

o’28arTas koelilsiyenll cbkig/ bir ]T8M ériterensbl len§lawalar sislelwasilt

narayVik. By yeréa a.. e K baglaly 80mlar ?e K —erkKo’28ar*cbl™ X({) = (X ,x2)T—

norta’lnt Vek™" LWnksiya Ko’'ntbhb 1mnbéM (1) —tnxlor sisiiewa. Benl8an

élllerewbl lenS8latalar 8b1l:eTa8TT8 Koelhwyenmanéan

Ta™isa 1lwlb olawil?.

Ta'rl-1. Anpar A —xo8Ta8, ya'T &elA ¢ 0 Talrll8a bo’ka, (1) —Tux!lor
giglellaga 8oééa s8ig8leTa €Eeyiiaél AK8 boléa (1) 8isl.eTa TuUrakkab sigieta
éeyiiaé!

Ayyalo (1) 8oééa sisi.eTaT n8bbun

XM |0=0. 2

bo8blan§’ bl 8blaviT pgancaianiirmycbl yecbltl X(X) =0, X () =0, x2(* =0
ekanll8l rayY8ban. Bunéan lasbpan (1) 8oééa Tuxlor sisl.etanTt8 Tmyo2anal
(tax8u8) mumo{ast m8bbu AX =0, X=(X,X,)T l!en8lataéan arglanar eé! A
Talrli8a xo8Tta8 bo’laart vcbmn, nnéan x =0, ya’t (0,0) kellb cblgaé! Bunéan

buyon (0,0) T " o2ana{ nwl:at {urg nnkka lexk8blrarl? ya 8oééa tux!lor sigleTa

iraekioriyalarfli o’r8anari2.

Beriipan (1) sisietanT§ nwuty yecblTT {opEb mncbun A Talrli8awng

X08 alyTalMlanT yaxo8 yekonarT 1opaTi2. Bunta ncbun wbbn
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X
ANN=JIN,0p

Vx2Y

{en8lawaTt parayuwk. Bu len8lawart koorértablaréa yorlb
(ah —JMx1+ axx2=0
anxx+ (a2 —J/Mx2=0
bir alSebralk lenSlaralar 818l:ieta8tl bo8/1 ™ar2. Ma’'lutkl bir ~AT8V

alpebralk len8lata nolta8 yecblTaa ena bo’16 bl ncbun

an-J1 ax
éel(A —-J11) = =0
a2l a2 —J1

bo’lLUbl rarvr Va yelaril. Bunéa mn8bbu
1 —(@" + a2)/1 + axaz —axa2X—o,
ya'T
2 — (3pA)J1+ éelA =0. ©)

kyaéra! lenglata kelb cbvaé™ Ko’'ntb rlbElkl, J1=0 8oT bu kyaéral

{en8latatn§ M w bo’ltayé! Cbunk éelA¢ 0. A walrii8atn§ /1, /1 xo8
olywanan (3) xaraklensilkk l:en8latant8 [Oéblanéan lora! bo’Misbl TaTuT.
my”éag”™ bolart o’rpganatia.

1-bol. A wa{rii8aTn§ xo8 palywaiian baglaly ya J1 ¢@J1 bar X1 bo’KT. Bu

x08 palyuwariar8a wo8 keluyebl xo8 yeklorlarl \ = (axa2)T, » =(4.,40)T éeb

belariayHk.
M boléa
(N~ =N)&'+ a2a2=0
a2ax+ (az —/1)az2=0
ya
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| (@ "2)~r1 + 0
\aZ2P\ + (a2 ~"2)P2=0

8bleTalarga ega bo’kTi. Berigpan (1) TtwmXor 3betanta utnTly yecbT

n3bbun

X(;j)=ce % +Car"% 4)
Ko’'nT3béa bo’H3blT 0léTal paragraaréa kKo’rgan ek %, % —xo3 yeklorlar K2
rirowna ba8"8 Vek“oManéan iioral bo’UMb, vlar ntnTan olganéa omogonal ewas.

Aparéa ya owaK xe K2 mmgl:antg %, % ba2zbéagl kKoorértablanT

belgiazak, n boléa mnsbbu X(() =% (0% + %2()% yoylltaéan ya (4) &rtnlaéan

X(() —yecblTnTa KoOrértablan

U (O)O=C,e* % ) =C2%
KO’'nT3bT o0laé!

a) Aylayllk \ <0, "< O ya 1"1<1"l bo’KT. n
C =0,C2=0,x=0, (0,00 Tnyorana! nwl:at rmoéalay€l. (4) nTnTly yecblTT

{arblbléa e ",e " baglar galna8b8anll8l wncbwun, n3bbwu
NTx(()=0
AR (0

wunolaba! o’'rt bo’laé! 3buwng wcbun (0,0) Tuyorana! (Tax3m3) nwla
a8uwiploiik {urgvin bo’laé! Bm boléa (0,0)—-Tuyorana! (tax3n3) nuwl:aga LWrg vin

Wann éeyiiaél

C >0, C2=0 bo’lza <%>0 bo'Ub, ("+<» &a %(')~+0 bo’lag! Anar

C =0,C2>0 bo'lza %W>0 bo'lly (~+<» &a %W2()~+0 bo’'laé! Anar

1. %
C >0, C2>0 bo’1za, nboléa =Cx" éan (= il T aTaoKyTn ya

boléa



—1A) J2 n n
4 =c>n c =c28) N=caA\n

Ko’wroMa bo’ jasTl {opaTkK. Bunéa n3bbu

c=CC n,a=— =>1
m

belaMaSiiT kT1:8a8k anyiiaa!

{enpglaTtaga ega boYaTii. By e8a parabolanl ®éa”~cbl ean cblMlarT 1&&alayél.
Bunéa anyléanl

nr =CalT4\~-X=0

Tunosaba! o’'r1/1. "eTak, lraekloyalar parabola 8Moxcllalanéan mora! bo’Vib, 4
o0 Ma Koorétal:a bo3bléa urta€l. Parobolanl rToé€abycbl egn cbwAKrT 1KKL

{o’a’n cbwp aoalb Iraél Waréan brl C =0 ,ya’T

N
X=C2Pe/NlY =C2p2e/V1, Y = —yX.
nN2

a
IKKTCbls1 e3ay = — x {o’g’n cbl™éu\ Cblirta 1 gaa™ang
a

/N

Chbl/Ta1l



Bb) Nyraylk \> 0,1 >0 ya\ <1 bo’kT. Bubol ( N —( ga abnasllrab

nalya8léa a™alnl bolga oYaé! Bu boléa baT {raellonya xmnééi ayyalgl boléaal
kabl bo’laél, aTTO Ilreeklorlya bo’yioba baraka! “a“ara—"a’8bl notonga

yo’'nalgan bo’laél Bu boléa (0,0) Tmyorana! nuotaéan mrog”bl3b baT 8oéir

bo’la€l Bunéa (0,0) Tuyorana! (tax8m8) nuala lUrg’ vinta8 Waun éeyiaé!

Cbilrta-2

V) Ay*ayMlk \> 0,1 <0 (" <0< 1) bo’kT. N boléa benlpan 8oé&éa

Tnxl.or 8bl:etantg NTUTly yecblT! n8bbu

x(0) Ce cc2s P
472y KDZ)/
Ko’'rmwbéa bo’laél Bwu yeréa bat x nw™antg \ ya K 5 ba218eanl
472y \P 2y

KoorétablanT T08 rayEbéa ~ ya ~ owaK belglaSak
Ne ) =Cel ,~» )=C2e
Tuno8abanaraa egaboYaTk.

Apar C =C2=0 bo’ka x =0, (0,0) T"orana! nwl:aga ena bolaTin. Anar

C >0, C2=0bo’18a ~x>0 bo’'lb éa ~"(MHD"+0 bo’laél Apar
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C =0,C2>0 bo'ka 4 >0 bo'lb ( éa 4 )M+ m bo’laél Apar

C >0,C2>0bo’ka, nboléa a) boléaagléek

#2 =C4a, a=J11<0
n

wunnoS8abalaga egpa boUaTtk. Bu e8a alperbola Vpléaal ean cbl”~larT nMoéakyél!
8bnTt alobléa payé lo/lukl, bn egn cbwakrT “my™eag {o’a’n cbl™Mlar

ayab reél "ttty yecblT Wrklbléaal o’2narta8laréan C =0 bo’ka, n boléa

yeckun

X1 =C2 N X 2=C2e1/2

KO’'NnT3bT o0lagl. Bn yecbltaa T08 Kel”cbl lraeklorlya

<
I

o | T
X

Ko’'nT3béa bo’laél Bi12 ~atayo™man boléa J/1 <0 bo’lgat ucbun {o’a’n cblag

bo’yoba baraka! koorértal:a bo8bl !loTon yo’nalgan bo’laél Xunéél sbmungéex

C =0 éesak

xl=CaxJ\ x2=C a e/T

yecblTga ega boYaTk. Bu yecblTaa To§ kel”cbl {raellionya

<

1
o |

X

{o’a’n cbl~éan nora! bo’lag! "a™alayol:pan boléa J/1 >0 bo’lgat ucbun {o’g’n
cbl ™ bo’yioba baraka! koorétal:a bo3bléan n20Ma8baé™. By 1kl {o’a’n cb™2™Ma

3eparablya éeyiaé! Oolpan lraeklonyalarba barcbasi palperbola Ko’nw3bléa

bo’laé! Bu boléa (0,0) wwnyo/ana! (wax3uw) nmal:ana egar éeyiiaél
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Cbirta-3

a) DAy&yk N=/1=J1 bo’'lb K2 {ekaKkéa A Talri8ant§ K, K2 x08§

yeklorlan barist {a3bkin AM8T. Bu bolééa (1) Tux!:or si8:eTanTt8 yeeblTl

x(1)=e/l(CK +C K)

Ko’'nTt3béa boYaé! Bunéay ko,nTt8béaa” bar blr yecblt numl rTotalay™l. Apar

J1< 0 bo’ka, bn urlar bo’ytoba baraka! éa nolpga yaarla8baél. Cbunkl
éa x()”™ 0 boYaé! Apar /1> 0 bo’ka, b nvrlar bo’yroba baraka; noléan
nrogksbaé! Cbunkl 1™+ éa X(1) "< boYaé! Nebbu Ji< 0 boléa (0,0)

Tnyorana! (tax3w) nuwla éaitik lurg mn lWann éeyHaér.

CbirTra-—4
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N3bbn J1> 0 boléa (0,0) Tuyorana! (Ttaxam3) nuwl:a é'knik nollra’ vin Wayn

éeynaé!l Cbunbl bn boléa lraeklomyalar xméél olétaléek bo’laél, aTtTOo baraxka!
yo’nallbl "a®ata—"ar3b" {oTonga yo’nalgan bo’1aél

Cbirta-5

D) yrayik W= W=J1 bo'lb K2 {ebBlUcéa K, K yeKlorlar Jdoréan
barblanT {asbkii ain3T. Bunéa A\ =JI\ , K —xo03 yeklor, AK, =JIK, +\ , K —

yoplabgan yek™or. Bu boléa (1) Tmuxl.or 3etenTtn UTUTLly yeeblTl

X()=CxeJlk + C2eNn[K + K]

Ko’nT3béa bo’lag! X nwanth K, K bazizéanl koorértablart To3 rayEbéa

N é e b belglazak

6 (0 =(C1 + c2rnell, ~"2(0 = czell}
Tuno8abalga ena bo’laTtia.

a Apar JI<0 bo'Mb, C =C2=0 bo’lpgpanéa x =0, (0,0) —Tnyorana!
(tax3m3) nuil:a bo8n bo’laé! C ¢ 0,C2=0 bo’lpmanéa N <0 ya™2>0 bo’'Vb,
I +pa éa baraka! x =0 pga yaatksbaé! Mtutan olpanéa yecblTtntg nutntly

Ko’nT3bléan "aalayol:pan J1< 0 boléa éa x(Y~ 0 bo’laé! Bunéan esa
(0,0) Tnyorana! (Tax3uis) nwl:arng asitpl!olk lvrpovinol kelb cb™aé™. Bwu

yeréa Kkl bol bo’lUbl TUTKT:



1) 1 <0 bol:

Cbrrta-=6
Bu bobla (0,0) Tnyorana! (Ttax8m8) nul:aga xo8 {urg vin lWann éeyiiaél

2) J1> 0 bol:

Cblrwa-7

Bu bobla (0,0) Tnyorana! (tax8u8) nwl:aga xo8 no™mrg’ vin Layn éeyiiaé!l

e) Ny&yVk A TawrlsaTi§ xo8 plyralan JI2="#+ 0 ko’riinaMag
KOTplek8 son bo’kKT. A Taii'zawng barcba eletenVan baglaly 8onlaréan Jloral

bo’lpgat ucbun J1 =J/1 =M—~1o0. A Talr8anTt§ J1 x08 axytaHma To8 keluychl
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X03 yeMorT K=K —TIK éeb belgriaywl?2. Bu yeréa K ya K —baglaly yeklorlar. U
boléa K=K + K -yeklor /2 xo08 Myrtal:na To8 kellwcbl xo08 Vek“o" bo’laé! (1)

Tuxlor 38l:etanth baglaly yecbTtiian

X(?) = CeJl ek + CeJl *K

Ko’'rvwbéa bo’laé! Bu yeréa C —kinyony KoTplek3 3on. Agar bu KoTpleks 3onnl

C=\C&\ C170, p=[0,2%); C =L

KO’riibéa ol8ak, n boléa (1) 3"etanta nTtnTly yeeblTl

X(() = 2 \O\1[co8(h + MK + sin (N + YK ]

KO'rwbT olaé! K, K - erk/ VekxoMa® bo’1ganl ncbun mnlarl K2 nronTpg
bazigl 3nanéa ollzb TUTKT. Agar X({) yecblTnTg bu bazizéaal koorértablanT
TO3 rayisbéa N ya éeb belgjiazak
N X)) =2]|CleTco8(h + nX), X =2|Cle18T(h + X
Tuno8abariar bo8/ bo’laé!
Onyléanl
rx)=2|Cle/T, y(R =+ X

belafasblart biriayik. ~ Bu  belgiasblaréan &yéalatb @ 3isleTanTa

lraexkl.onyalan ncbun r, y —aunlb koorértablar 3l13letazléa n3bbu

y —¢

r=2|Cle wm
{englataga egma boYaTk. Agar C¢ 0 ya /np0 bo’l8a (1) 3isLeTanTn
lraekl.onyalan lopanniTkK 3piial 3baxk/éanl ean cblMlaréan nora! bo’lagl Apar

J1=0 bo’18a, elllp8 hléanl ean cbl™laréan isoral bo’laé!

nmy~éag” bollarl ko’nb cbl™aTt”2.
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D Ayl.ayHk /n<0 bo’kT. N boléa C =0 éa x=0 Tumyorana! nuwraga ena
boUaTtini. C ¢ 0 bo’ka {raexkonya 8olral 3bakléa bo’/b baraka! T*orana! (0,0)
nwl:a {oton §8olral bo’ywba barakallanaé! Cbunkl r éa r() ~+0,
/(r)~+<w bo’laél 8plraléaal burallb yo’nalllbl bolaf / (x) = Ax {ergTTa
yo’'nalllbléan a™lanaél. Ma8alan, agarx 3rTalla (0,1) nwl:a o0lT8a, 1 boléa
/ (X), an, a2 kotpanenMaréan {a3bki {oppgan bo’la&l Apar a2 >0 bo’ka, un
boléa / (x) o’ngayo’nalgan, agar an <0 bo’ka, n boléa / (x) cbapaa yo’nalgan

bo’laEl Bu boléa (0,0) wmyorana! (tax3ms) nuwlaga {rog vin &Kn3 éeyiiaél

CbirTa-8

2) Ay™ayllk /n>0 bo’KT. ~ boléa C =0 boTpanéa x =0,(0,0) Tuyorana!
nwl:ana ega boYaTtk. Agar C ¢ 0 bo’ka, nboléa r*+pga éa nuwl:a 8olral bo’ytoba
wlana en 4 L, Y

barakallatb x =0 éan urogksbaé! Cbunkl r*+pa éa r(r)*"+pa, /(r)~+<iwo

bo’laEl Bu boléa (0,0) Tnyorana! (tax3mns) nuwlaga nollra’vin &§Kn3 éeyiiaél
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Cblrra-9

3) Aylaylik /n=0, ya’t \2=*10 30! Ta”nT 30N bo’KT. /N blbléa C ¢ O
bo’lpanéa lraekl.omyalar elllp3 lLunéagl ean ckMlaréan veoral bo’laél Cbunkl bu

blbléa (1) si8:etantg NTUTly yecblTl

X(r) = 2 |C][co8(p+ nNK + 8in(p + n XX ]

Ko’'nT3béa bo’laél Bu yecbltaa 103 Kelmyebl lraeklonyalar baglpaléan blart
elllpzéan nora! bo’laél C =0 éa Tt7oranal nwl!aga ega bolYaTtk. “atalayo™gan
blbléa (0,0) Tuyorana! (Tax3mi) nul:aga Tarkar éeymaé! Bu yeréa aSir p LolK
Wrao'vinlic yo”, cbunkl (X1(X),x2(X)) = x(r) nwl!a ellp8laTtTta bionas bo’ylab
cbeks12 Tana aylanlb baraka! graé! x1(X) ya x2(X) Wnk8lyalar X"+pa éa bkl
Oanéay Uthaa Ttl13ltayél. Cbunkl yecblT éayny &nk8iyaTt rToéakyé&! ATTO

(0,0) Tnyorana! (Ttaxauns) nugla byapunoy Ta’no3léa lmrg vn bo’ 128l

Cblrta-10
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3bunéay MI’b o0éély Tuxlor 8bleTta ucbmn baTtTasl bo’Vb 13 la bar xi bolallar

larosi bo’lUbl TMTKT ekan.

66—8. BTncbl Tlegrallar.

Aylaylk O c Kn 3obaéa nsbbn

n =/ (X) (€Y
L

Tuxlor 313leta berfgan bo’13T Bwu yeréa / (X)=(/ (x),/ (X),....,/ (X))T-O
30baéa arglangan Mrinksir éniTerewMannycM yeKklor—Tunkslya,
X(X) = (X (X, x2(X),..., xn(X)T—nota’lmt yeklor—Tunk3lya, XeK. Parar pgrhaylk

X = (X), Xel = (a,b)c K yeklor—lunkslya (1) 3bleTantg yeckuw bo’13T.

Ta'rn-1. Agpar O 3o0baéa awglangan urllk3k érlerewMannycM V (X)

Wink3ya mcbmn nsbbm
U[(X)] = coTX @)

aymlyal (1) 3blewanTtn bar blr yecbtii X = g(X), Xel wcbun bajanlza, V (x)

Wnk3yaga (1) 313letantg blnncM Weagrall éeyiiaél

Ywonéanl (2) ayryal larklbEaal o’rparta8 8on (1) 8blTtanTpg yecbltga

boa’ Vawuw lopEb MyYicb™MK Ivg énTayél. Agar x = /(X) yecbT usbbu
®(0) =x0e O
bo8blana’ 1cb 8barlw Mancallanl’V8a, n boléa
VIPX]=V [®0)] =V (x0)

TunosabalnTa bajanllsbl raysban. 3bunéay allb, ~[~(X)] noéantn alytal 1apal

(1) 313leta lraeklonyastTtg lamlani8bloa bog’Vin bo’Vb, X—o roarnycbloa boa’ Vg

eTas.
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Beriipan (1) swis{eTanTs bTncbl ilegrakopa 3oéa NS0l 8Mallla

V (xX) = coT! —o'rpartas LUnksiyaT o/3b TUTKT.

Ta’'nr—2. Wivnk812 élllereuxadarmycbl LU (x), xe O LWnksiyanta (1)
TuXor sisleTa bo’yrcba boslsr &eb, wu3sbbu (/ (X), Arann(x)) -salyar

Ko’pay!Taga aylaél Vau 1 (x) owall belgjanaél:

. Cr
V (x) = (/ (X), ara3nx) =X / (x)— 3)

7=1 Cx]

Teoreta—1. LWInk812 érllerewMannycbl Li(x), xeO lUnksiya (1)

gis{eTanTg bTncbl Tlegall bo’3blucbyn nabbmn
M (x)=0,\/xeO (4)
{engllTTh baj]ali8bl rarvir yayelarll
bbo! Parar giayllic x =%$((), Xe |l yeklor—&nk8lya (1) sis{eTanTtg buw

yecbltl bo’Vb, V) =wu[dhl)] bo’ls3T ~ bbléa Turakkab WrmeyaT

érTeren3Masb "o"éa8\ma Ko’'ra

T = P, (r)= e/ (5)

7=1 aAX1] 7=1 ax1]

Tnosaba™oa ega bo’latin. Agar V (X) (1) 8bl:etanTta bTtncbl Wieagrak bo’13a, m
bbléawbbun

VR = LW ¢ ?)] = conM
leng/k (1) 8b{etablng O soblaéaal bar blr x = p(X) lraeklorlya8l ncbin bajarllaél
(5) leng/ikka a8o8an V(X) = coT# ayblya*, O 8oblaéaal bar blr x = p(X),Xe | yecblT

mclwn wmebbu 11(X) = O {engHkka ekylyalenl Mayuwgclllk ya yagonaHk {eoretaswa
Ko’'ra xe O 8obablng bar blr nuw,~"éan (1) sisietanTtd buw lraeklorlyadl o’{aél,

nbola 1i(x) = 0,x e Cro’nnK bo’lad/ cblTbl K(X) = L] = cor&X.
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Ak3Tcba, ag8ar [)(xX) =0,xeC o’nn bo’ka, n bola (5) {en*Man ¥Y(()=0 ,
yaTt V) =U~X)] =coTX kellb cMpaé! B e3a u(x) Wnk3lya (1) 313letanTg,

bTncM Tlegrall ekanTt Ko’r8alaé

M1801—-1. N3bbn

x1(1) = x2,

Xr(0 =—xX +x
Tnxlor 3bleTantg bTncM Tlegraliu lopta,.

Yeebl8b. Benlgan 818leta lenglaralanw “mMyéaa’\cba Ko’ payn'aTk:
X (@) s(—X + n3) =x2(7) *x2
Bunéan
—a~;(l'-(x2—'£xﬂ+ x2)=0:
vaT
Xx2—-1x4+x2=C, C=cotX
kellb cblgaél. Teoreta—1 ga Ko’'ra

n(x,x2)=x1-——x1+ x2

NTK81ya benl8an 8isi.eTa ncbT bTncbl HAeSral boYacll Clunkl (x1,x2) =0 .

N3bbn x=pa(y), yeO 3lla leskarnviarmycbl alta3blrt3b malyazléa O

3obaéa benlgan (1) Tuxlor 3Eleta O 30bagaal

X0 =(y) =['00r 1-&(y) ©6)

Tuxlor 8bleTana o’laél Bu yeréa
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%
a'(y)= ¥ wy=1n

cY]

Yakobl Talriisasl. Yngonéaal (6) lenalaralar 818letaSl ayléanl
x=¢e'(y) w =J1e(y)\

TunolabaMan kelb cblgacH Bu len8lataw y 8a usbalan yecblBb TUTKT.

Cbivinbl

ae(a,(y) = Ca1,a2,....4,) ¢0, yeO.
C(Y1,Y2,9ee, Y1)

Teoreta—2. W1nk812 élllerewuManunycbl Vv (x), xe O &nks8lya (1) Tnxlor

gig{eTtantg brtncbl Tlegral bo’16bl ucbwin, wbbu  V(y) =U[a(y)], yeO

Lnkslya (6) Twmxlor 8b{etanTg bTncbl Tlegrakéan iwmoral bo’l6bl rar ya

yeraril

bbo! Ayyalo wbbun x = pa(y) alta8lUrabl ran]asiéa amyléaal

Hy)=(éra3ye&x/ty)) = ([&(y)IT mracmay)\ [4'O0M1mM[§(y)b =
= (arac!llya(y)l [8°(y)] *[f8'OOr1mbl y)1) = (ara<M(x),/(x)) = W x)

Tuno8abalnl b8/ gianiir. Bu yeréa [a'(y)]r owaK {rawpanblangan Yakobl

Talriisasl belgfiangan. TeoreTablng 6boii (7) lenaHkéan kelb cblgaé! m

LTnTan olpanéa (1) 8i8l:eTta cbek3K KO’p bTncbl Thegrallarpa eoa. By
Wiegra/lar orazléan cbl™M bopg’lantagan bTncbl Tlegrallart aallb 0l16b Va
viar yoréarléa barcba bTncbl niregral/lar Lo platTl rToéaksb TUTKTTL1 éepan
8avolm LA’ bl {abuy.

Ta'n—3. aeO nw ablng biior alroiéa atpgalangan

N(X), U, (X),.ee, U.(X),1<k<n brncbl Tlegra/lar mcbiin Wwbbwn
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brncbl Tlegrallarga a nuwlaéa bog’ lantagan éeyliaé!

Mazalan. (1) 313letanTtq (X) = coTX, L2(X),..., U.(X) bTncM Tlegrallan
YaeO nwlaéa bopg’lantagan bo’ltayél Nebbwu X)=x, (X)=x2,
.., WM1(x) = xvd Link3lyalar gyléanl

xr=0,/=1n-1
X,,=1
313leTawng bog’lantagan brncbl Tlegrallan bo’laél

Ounyléanl 1aséln (1) 3Eleta (n—1) la bop’lanTtagan brncbl Tlegrallarl

TaywéearTn yelar sbarltl Vogalayél (laysllayél).

Teoreta—3. AylayMk (1) 3Eletaéa / (a)p 0, aeO bo’KT. ~ boléa a
nwlantg buw Oac O alrovéa ablglangan (1) 3bletanTtg 3buy nuwlaéa
bopg’lantagpan (n —-1) la wmXX), W, (X),..., *(x) bTncb Tlegrallar Tay|uné.
Bunéan lazbpgan , aopar nU(x) (1) 3bletanTta Oa alroiéa ablglangan buw bTncb
TlegraK bo’18a, n boléa 8bunéay nrM3sk érivierewMan”cbl 3P (~, €,..., )

Lnk3ya lopllb,
nx) =P (w (x), W, (x),...., mmxXx)) ,¥x e Oa (5))
o’rtK bo’1a&L

bbo! Oaralayolgpan ae Oa nwla Tuyoranal nuwla bo’lraganl (/ (a) ¢ 0)

mcbmn, bTtncb paragralllaal leoreta—8 aga a3os3an, vinlng 3bmnéay 30 a alron ya

3Na leskarllanmycbl x = A(y) altasblrt3b lopllb, (1) 3”eTan! anyléanl

Yr=0,/=\n-1
9
ynz 1
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kKo’'rawbaa kellwb TUTKT. Bu alta8blt8b nau]asiéa bo8/ bo’lgan (9)
313letanTtg lraeklomyalan yv. =C , I1=1,n; yn=X lenglaralar owaK ab|glanaél.
Ko’'mlb ikl y(y) =Y .Y2(Y) =Y ,..., ywH =y X Unk3lyalar (9) 313letanTg

bog’lantagan brtncb Tlearallanéan borai bo’laé! Teoreta—2 ga Ko'’ra”my™éag®

«1(x) = a—1(x) nN2(x) = pR4A(x), ..., IIA(x) = g—4(x)
Wnk3lyalar beriigan (1) 313letantg Oa alroiiéa ablglangan bTtncbl Tlegrallan

bo’laé! Bun yeréa y=pa_1(xX) —wn3bbu x=pa(y) Wnk3lyantg le3kan LUnk3lyasl

bo’Vb, nnth Kooréralalan

V1= pa-1(x),y2 = @24(x),..., yn4= g1 (x).
Onyléanl
gel[g 1(@)]'=1:eéelpn'(a) @ o0

yakobyan noléan lNawW bo’lganl 8ababll, (1) sisleTanTtg WMXAX), W (X),..., M (x)

brncbl Tlegrallan a nwlaéa bop’lantagan bo’laél Ywonéanl (9) 3bleTtanTpg

kKHyony bTncbl Tlegrall

Uy)=P (yLy2" yn =P -10— — (¥),....V= (=)]

Ko'rmwbéa bo’laél Bunéa P,y eK, I=1,n-1 o’rgar“cMarnTtg kHyony
urinslr  élleremslallarvycbl  Wnk3lyasl. Teoreta—-2 pga ko'ra X = A4(Y)

altasblT3b nalyasléa (1) 3Eleta bTncb TlearalTtra UTUTXy Ko’nbl3bloa ema

bo’laTi:

nx) =vla(y)l=Vv(y)=VIn"1x] = p[a-1(), A4z1X),..., &AN(X)] =

= P [«1 (X), n2(x),..., in1 (X)], xe Oa
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