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Kirisiw

Oqiwshilarg'a korenlerdin® ga'siyetin ha'm korenlerden qutiiwdin® jollarin
bildiriw arqgali irratsional ten'lemelerdi sheshiwdin® usillarin u'yretiw u'lken
a’hmiyetke iye. Qollanbada irratsional ten'lemelerdi sheshiwde ten® ku'shli
almastiriwlar argali sheshiw usillarina ken® orin berildi. Irratsional ten'lemelerdi
sheshiwde jat korenlerdin® payda boliwinin™ aldin aliw ha'm korenlerdi joytip aliw
jag'daylarin aniqlaw ushin ten’lemenin’ mu mkin ma'nislerinin’ oblastin tabiw
arqgali sheshiwge u'lken kewil awdarildi.

Qollanbada: «Irratsional ten'lemeler», «Ten'lemenin aniglaniw ha'm o'zgeriw
oblastlarin tekseriw arqali irratsional ten'lemelerdin® sheshimlerinin® bar yamasa
joq ekenligin aniqlawga arnalg'an misallar», «Bir yamasa bir neshe koren
astindag'1 an'latpalar1 aniq kvadrat bolg an irratsional ten’lemelerdi sheshiw», «Bir
neshe kvadrat korenlerdi o'z ishine alatug'in irratsional ten'lemelerdi sheshiwge
misallar», «Berilgen irratsional ten'lemeni eki o'zgeriwshi kirgiziw arqali sheshiw
usil», «Jan'a o'zgeriwshi Kkirgiziw ja'rdeminde sheshiletug'in irratsional
ten'lemelerdi sheshiw usillari», «Kub koren gatnasqan irratsional ten'lemelerdi
sheshiw usillar», «Jasalma wusillar ja'rdeminde sheshiletug'in irratsional
ten'lemelerdi sheshiw usillari» bo'limlerge bo’linip, ha'r bir bo'limge jeterlishe
misallar metodikaliq jagtan aniq etip sheship ko rsetildi. Solay etip, bul metodikaliq
gollanbada irratsional ten'lemelerdi sheship u'yreniw boyinsha bilim ha'm a'meliy
ko 'nlikpelerdi teren'lestiriw magqgset etip qoyilg an bolip matematikag'a qiziqgqan
oqiwshilarg'a arnalg'an. Metodikaliq qollanbadan sabaq waqtinda, fakul tativ
sabaqlarda, do’gerek sabaqglarda, matematikani teren nen oqitatug in akademiyaliq
litseylerde, kollejlerde, pedagogikaliq instituttin® talabalar1 ha'm oqitiwshilar
sonday aq orta mekteptin' mugallimleri paydalaniwlar1t mu 'mkin. Bul metodikaliq
gollanbanin™ tiykarg'i maqseti oqiwshilarg'a irratsional ten’lemelerdi tu'rlerine
garay ha'r qiyh tu'rlerge bo'lip ha'r bir tu'rge bir neshe misallar sheship ko rsetiw
arqgali irratsional ten'lemelerdi qa'tesiz sheshiwdi ha'm olardin™ teren’ bilimge iye

boliwina ja'rdem ko'rsetiw bolip tabilad1.



§1. IRRATSIONAL TEN'LEMELER

O'zgeriwshisi koren belgisi astinda bolg an ten'lemeler irratsional ten’lemeler
dep ataladi. Irratsional ten'lemeler elementar algebrada haqiyqiy sanlar ko pliginde
sheshiledi. Irratsional ten'lemelerdi sheshiwde to'mendegilerdi eske aliw kerek:

1. Ten'lemedegi jup da'rejeli korenler arifmetikaliq maganada tu'siniledi.
Basqasha aytganda, eger koren astindag'1 an'latpa teris bolsa, onda koren mag anag'a
iye bolmaydi; eger koren astindag’1 an'latpa nolge ten' bolsa, korende nolge ten’
boladi; eger koren astindag’1 an’latpa on” bolsa, onda koren belgisi on’ boladi.

2. Ten'lemedegi taq da'rejeli korenler an'latpanin™ barliq haqiyqiy ma'nislerinde
aniglang an boladi. Sonliqtan, eger koren astindag’1 an'latpa teris bolsa, onda korende
teris boladi; eger koren astindag’1 an’latpa nol'ge ten’ bolsa, onda korende nol'ge ten’;
eger koren astindag’1 an’'latpa on” bolsa, onda korende on" boladi.

Endi irratsional ten'lemelerdi sheshiwdin™ usillarin qarap oteyik.

Ten'lemenin’ aniqlaniw ha'm o'zgeriw oblastlarin tekseriw arqal
irratsional ten'lemelerdin’ sheshimlerinin® bar yamasa joq ekenligin
aniglawg a arnalg an misallar:

1-misal: x-6++2-x =3 ten'lemesin sheshin".

Sheshiw: Ten'lemenin’ sol jag inin” aniqlaniw oblastin tabamiz
2 - x =20 X
x -6 =20 X

Berilgen ten'lemenin’ sol jag'1 x tin" hesh bir ma'nisinde mag anag a iye emes.
Juwabr: x00

2-misal:~ x® - x-1++/4x+1=-5 ten'lemesin sheshin'.

Sheshiw: Bul ten’leme sheshimge iye emes, sebebi x tin® gabil etiwi mu mkin
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bolg'an barliqg ma'nislerinde ten'lemenin” shep ta'repi on’, al on" ta'repi teris,
on’ san teris sang a ten” bolmaydi.
Juwabr: x0O0O
3-misal: Jx-5++/x+1=2 ten'lemesin sheshin'.

Sheshiw: Ten'lemenin’ sol jag' inin” aniqlaniw oblastin tabamiz



x=-5=20 x=25
= = x2b5
x+1=0 x=-1

Ten'leme x=5 bolg'anda orinli. Sol sebepli ten'lemenin’ eki jag'in kvadratqa
ko'terip ten'lemenin’ korenlerin tabiwg'a keletug'inday bolip ko'rinedi, biraq bunday
emes,ten’lemenin’ shep jag'inda eki o'siwshi funktsiyanin® qosindisi turipti, sol sebepli

qosindida o'siwshi funktsiya bolad1. x 0[5;0) ushin funktsiya x =5 te en" kishi ma'nisti
qabil etedi, yagmy f(5)= J5-5+41+5=46= 245 sonligtan y=+x-5+/x+1
funktsiyasinin®  grafigi » =2 tuwrisi menen Kesilispeydi. Bunnan berilgen
ten’lemenin’ sheshimge iye emes ekenligi kelip shig adi.

Juwabr: xU

4-misal: \x*+x-6++2x+5=+/1-x ten'lemesin sheshin'
Sheshiw: Bul ten'lemenin’ aniqlaniw oblasti to'mendegi ten'sizlikler

sistemasinin’ sheshimlerinen ibarat.

x> +x-620 (r+3)x~2)20 —gs)csl

5
2x+5=20 = xZ—E < y>2 = x0O0O
1-x=0 x<l1 x<-3

Demek, berilgen ten'lemenin’ aniglaniw oblasti bos ko'plik, olay bolsa ten'leme
sheshimge iye emes.

Juwabr: x0O0O

5-musal: \/x -5-+/2x-1=6+x” ten'lemesin sheshin’
Sheshiw:Ten'lemenin’ aniglaniw oblasti to'mendegi ten'sizlikler sistemasinin’

sheshimleri boladi.

>
x-520 ¥ 29

1 x=5
2x-1=0 e X2 = o = x 4O
-5>2x-1 ? *eT
x—5>2x <-4

Demek, berilgen ten'leme sheshimge iye emes.

Juwabr: x0O0O

6-misal: \/x? —4++4-x? =2 ten'lemesin sheshin®

Sheshiw: Ten'lemenin’ aniglaniw oblastin tabamiz:



1\
o

x? -4
4 — x?

Biraq |x| =2 ma'nisi ten'lemenin’ sheshimi bola almaydi, sebebi 0# 1.
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Demek, berilgen ten'leme sheshimge iye emes.

Juwabr: x0O0O
7- misal: 5Jx -3J-x +1—7 =4 ten'lemesin sheshin’.
X

Sheshiw: 1) Eger x <0 bolsa, onda 5«/; an’latpasi mag anag a iye bolmaydi.

2) Eger x >0 bolsa, onda 3\/—_)6 an'latpasi mag anag a iye bolmaydi.

3) Eger x =0 bolsa, onda 1 an'latpasi mag anag a iye bolmaydi.

Olay bolsa, berilgen ten‘lenfenin‘ sol jag'1 x tin’ ga'legen ma'nisinde mag anag'a
iye bolmaydi, sonliqtan berilgen ten'leme sheshimge iye bolmaydi.

Juwabr: x0O0O

8- misal: x-3-+x+9=+x-2 ten'lemesin sheshin'.

Sheshiw: Ten'lemenin’ aniglaniw oblastin tabamiz.

x —3=0
x+ 920 x =2 3
x —2 =20

x 23 bolg'anda ten'lemenin’ sol jag'1 teris, al on’ jag'1 on" bolad1. Olay bolsa

berilgen ten’leme sheshimge iye emes.

Juwabi: x 11

Shinig'iw ushin misallar:

1. 354++/x +354-x =314

2. 3x+7+328-x=8

3. Vx®—4x?+x+15++/x° —4x® —x +13=x+1
4. Jx-)(x-2)+/(x-2)(x-3)=+3

5. Jx-1+vx+3+2/(x-1)(x+3)=4-2x
6. \2x+3+\x+1=x+2/2x2 +5x+3-20
7. Jx +x+7 +2x? +7x = 25- 2«
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9. 4x-2+46-x=42
10. 477+ x +4/20-x =5

8.

§2. BiR YAMASA BiR NESHE KOREN ASTINDAG'I AN'LATPALARI
ANIQ KVADRAT BOLG AN iIRRATSIONAL TEN'LEMELERDi SHESHIW

1-misal: v x? +4x + 4 ++/x* —=10x + 25 =10 ten'lemesin sheshin".

Sheshiw: x*+4x+4+(x* ~10:+25=10- J(x+32 +\/(x—32 =10<[x+2+x-§ =1(

Bul ten'lemeni sheshiwde to'mendegi jag daylar boladi:

a) Eger x<-2 bolsa, —x-2-x+5=10 «» x =-35. Bul x, =—-35 san1 - 350 (- ,-2)
bolg anligtan ten'lemenin” koreni boladi.

b) Eger —2<x <5 bolsa, onda x+2-x+5=10= 7 =10 bolg anliqtan, bul araligta
ten'leme sheshimge iye bolmayd:.

v) Eger x > 5 bolsa, x + 2+ x —5=10 boladi, bunnan x, = 6,5 kelip shig’adu.

Bul san garalip atirg’an araliqqa tiyisli bolg’anliqtan ten’lemenin’ sheshimi boladu.

Juwabu: {- 3565}
2-misal: J1-4x +2=+/x>-6x+9 ten'lemesin sheshin".

Sheshiw: Ten'lemenin’ aniqlaniw oblastin tabamiz: 1-4x>0 = x < %

V1-4x +2=4/x? =6x+9 = 1- 4x+2—\/ - o J1-4x+2= |x q
Aniglaniw oblastin itibarg'a alip keyingi ten'lemeni to'mendegishe jazamiz.
V1-4x+2=3-x « J1-4x =1-x > (\/1—4x)2 =(1-x) = 1-4x=1-2x+x" <
x, =0

o x*+2x=0 - x(x+2)=0«:>[
X, =2

uwabi:
J X, =2

3-misal: /x?+2x+1=3x-1ten'lemesin sheshin".
Sheshiw:



3x-1=0

Vx?+#2x+1=3x-1« /(x+1)° =3x-1 < [x+1]=3x-1- {x+l:3x—1@

x+1=1-3x
1
X2 —
3 =1
- x=1¢;x_
x=0

Juwabr: x=1
4- misal: \/4x2 +20x + 25— \/9x2 —24x +16 =3 - 2x ten'lemesin sheshin’.
Sheshiw:

Jax? +20x + 25-~/9x% — 24x +16=3-2x = +/(2x +5)° —/(3x -4)’ =3-2x =
= |2x+ﬂ—|3x—4{:3—2x

Keyingi ten'lemeni sheshemiz, bunda to'mendegi jag daylar boladi:

1) Eger x < —g bolsa, —2x —-5+3x—-4=3-2x = 3x=12 = x =4, koren emes.
5 4 2

2) Eger —ESxSE bolsa, 2x+5+3x—-4=3-2x = 7x=2 = x=? bul

ma’nis ten'lemenin” koreni bolad..

Eger X>g bolsa, 2x +5-3x +4=3-2x = x =—6 koren emes.

2
bi: <—
Juwabi {7}

5-misal: /x° + \/x2 -2x+1+ \/x2 —4x + 4 =2 ten'lemesin sheshin’.

Sheshiw:
Va? +x? =2x #1445 —dx +4=2 2 +(x -1 +/(x-2f =2 -

o I +lr-1 -2 =2

Keyingi ten'lemeni sheshiwde to'mendegi jag daylar boladi:
1
1) eger x<0 bolsa, —x—x+1-x+2=2 < 3x=1 < x =—Kkoren emes.

2) eger 0<x<1lbolsa, x—x+1—-x+2=2 < x=1Kkoren.

3) eger 1<x<2bolsa, x+x—1—x+2=2 < x=1Koren emes.
5
4) Eger x>2 bolsa, x+x—-1+x—-2=2 « 3x=5 < x =— koren emes.

Juwabr: {1}



Shinig'iw ushin misallar:

cAx+2+2x-1=-3

—_

L 12-x+4/2=7

. 9+ x-+3 =3

CNx? —x+xi+x-2=1
a/yW2-1+6ay+3=1
x+/x-1+4=4x-1

. Nx?—4x+3=+/5x-6-x

o A-x?-3-2=2¢-3

YRy +yi-y-2+y?-5y-6=0

10. \/2x2—7x+3=\/5x—2—2x2

N
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§3. BiR NESHE KVADRAT KORENLERDI O'Z ISHINE ALATUG'IN
iIRRATSIONAL TEN'LEMELERDI SHESHIWGE MISALLAR

Bunday tu'rdegi irratsional ten'lemeler ten'lemenin’ eki jag'in birdey da'rejege
ko teriw usilinan paydalanip sheshiledi.

1-misal: V4—-x ++/5+x =3 ten'lemesin sheshin’.
Sheshiw:
NA—=x++/5+x =3:(\/4—x+\/5+x)2:32:4—x+5+x+2 4—x)\5+x)=9 =
4-x=0 x=4
= A/4=x)5+x)=0 = -
5+x=0 x=-5
Juwabr: {-54}

2-misal: V4x +9 —J11x+1=+/7x + 4 ten'lemesin sheshin'.

4c+9=0
Sheshiw: Ten'lemenin' mu'mkin ma'nislerinin® oblastin tabamiz: 1144150 < y>—+
11

x+420

Vax+9-Tx+ 4 =i +1= (Vax +9-VTx +4) = (ViL+1)f =

= 4x+9-2/(4x +9)7x +4) + 7Tx +4=11x +1=> /28x* + 79x +36 = 6 =
x =0

o 28x%+79x +36=36= 28x*+79x =0 ~ x(28x+79)=0 - 23

X, =—2—

28




x; =0 koreni ten'lemenin® mu'mkin ma'nisleri oblastina tiyisli bolg'anliqtan

. 23 . N N NI N .
sheshim boladl. x, =-2— koreni ten'lemenin’ mu 'mkin ma’nisler oblastina tiyisli

bolmag anligtan ten'lemenin’ koreni bolmaydi.

Juwabi: x=0

3-misal: x+2-3%3x+2=0 ten'lemesin sheshin".

Sheshiw: M\M.O ( Mu'mkin ma’nislerinin® oblast])) x+2>0 = x>-2

Vx+2=%3x+2= (x+2) =(Bx+2)° = x® +6x* +12x +8=9x? +12x +4 o

- x*-3x*+4=0 - (x+1)(x2—x+1)—3(x— )(x+1)=0 - (x+1)(x2—4x+4):0 -
Y x+1=0 x, =-1

- berdla-2) =0 {(x—Z)ZO Lzzz

—1 ten'lemeni qanaatlandirmaydi, sonligtan koren emes.
Juwabi: x=2

4-misal: %/9 -Jx+1+ %/7 +4/x+1 =4 ten'lemesin sheshin’.
Sheshiw: MMO: x+1>0 = x=>-1

Jx+1=y =0 dep belgileymiz. Sonda berilgen ten'leme u o'zgeriwshisine qarata

to'mendegi tu'rde bolad.

v+ Try=ae (foy+ ) = 2 eur Jorf(#0)+ J o) 1) +

+7+y =64 < &/(9—y)2(7+y)+ 3/( oy)( *y) = 48
= 3Y(9-y)(7T+y)fo-y +J 7+ y) = 48
39-y +37+y = 4ekenligineskealsaq,ten'lemeto'mendeg tu Fgeiyeboladi .

128/(9-y)7+y) =48 < 3(9-y)7+y)=4 = (9-y)7+y)=64 = y*-2y+1=0 -
- (-1=0- y-1=0- y=1

Olay bolsa, vx+1=1< x+1=1< x=0

Juwabi: x=0

5-misal: \/x+8+ 2Nx+7 +\/x +1-+/x+7 =4 ten'lemesin sheshin’.
Sheshiw: x+7=y20=>x+7=y’=>x=y*-7

Berilgen ten'leme y o zgeriwshisine qarata to'mendegishe boladi.

Vie2y+1+hi-y-6=4 o Jr+1) +\yP-y-6=4 = [y+1+)?-y-6=4

y=0 bolganlik tan

10



3—y20 ySO
y+1+x/y2-y-6=4<:>\/yz-y-6=3-y<:>{ @{ 3

y-y-6=B-y |r=
Bunnan vx+7=9« x=2

Juwabi: x=2

]B—?x—x2+J8—6x+x2_l3

6- misal: \/ 5 5 = ten'lemesin sheshin’.
8—-6x+x 18-7x—x

Sheshiw:

\/18—7x—x2+\/8—6x+x2 _13 \/_(x+9)(x-2)+\/_w:

8-6x+x> \V18-7x-x* 6 (x - 4)(x-2)

13 J_x+9+J_x—4:1§
ZE_Q x—4 x+9 6

X#2
x+9
MMO: | y-a 0. {(X+9)(x <0, x0(-9;2) 0(2;4)
cZ2 x#2

Meyli —x—+jr =y dep belgileyik, bunda y >0.

1 13 2., =3
s 1o - 6 2_13 +6:0® =—, =
1) [-X9-2 X9 4 g 81=4y-16 - 13=-65 - 1, =5
2) _x+9=§@ —x+9=g@ —4-_)(?—36=9x_36'i> X2:O
x—4 2 x_4 4

Juwabr: x, =0,x, =-5

7-misal: x?+x+4++x%+x+1=+/2x2 + 2x + 9 ten'lemesin sheshin’.

Sheshiw: Berilgen ten'lemeni to'mendegishe jazip alamiz:

\/xz+x+4+\/x2+x+1:\/2(x2+x)+9 Bul ten'lemeden x°+x=y dep

belgileymiz. Sonda u ke qarata to'mendegi ten'leme payda bolad1.

Jy+4+,y+1=,/2y+9 bul ten'lemenin’ eki jag'in kvadratqa ko'teremiz.
y+4+2Jy+4ﬂy+ﬂ+y+1:2y+9@ y+4)y+1) =2 y?*+5y+4=4 -
=y +5y=0=y=0y,=-5

Bul tabilg'an y tin" ma’nislerin belgilengen jerge qoyamiz.

1) x*+x=0 x(x+1)=0=x,=0,x, =-1

11



2) x*+x=-5 x*+x+5=0 bul ten'lemenin’ diskriminanti nol'den Kkishi
bolg anligtan sheshimge iye emes.

Juwabr: x, =0,x, =-1

Nx+4+x—-4 _

8- misal: > = x++/x%-16-6 ten'lemesin sheshin".
+4>0
Sheshiw: MMO: " - x24
x—4=20

Berilgen ten'lemenin’ eki jag 1n kvadratqa ko teremiz.

+4+2/(x+4)x-4)+x-4 2
- — = v +x7—16f ~12x+ 37 ~16)+36
= 2(x+\/x2 —16)—25(x+\/)c2 —16)+ 72=0

Bul ten'lemeden x++/x”>-16=y dep belgileymiz, sonda u ke garata to'mendegi

ten'leme payda boladi.
2y? =25y +72=0=y, =g,y2 =8 Bul tabilg’an y tin’ ma'nislerin belgilengen jerge
qgoylip X tin" ma nislerin tabamiz.

9-2x>0
x+4f-46:gca2%#—16:9—2x@={ *

Ax? - 64=81-36x + 4x°

1) - x< 45 - x:%
36x =145 36

Bul koren emes.

8-x20 <8
2]x+\/x2—16=8<=»\/x2—16:8—x<:>{ g @{x

x? —16=64-16x + x° xX=5
Juwabi: x=5
9-misal: (x + \/x2——1)5 Eﬁx - \/xz——l)3 =1 ten'lemesin sheshin’.
Sheshiw: MMO: x2-120 « (- c0,~1]0[1,0)
o o7 =f dhes o =1 che- =] =1 - (=l de i eaf =
x+x2-1=1

2 22
= (xz—x2+1)3(x+ x? —1) =1~ (x+ x? —1) =1~
x+ix?-1=-1

1) x+Vx’=1=1e Vx’-1=1-x & x*-1=1-2x+x’ = x, =1

2) x+VUx’-l=-1lo yJx?-1=-l-x o x*=1=14+2x+x* = 2x=-2 = x,=-1
12



Juwabr: x, =1x,=-1

10-misal: V3x2 +x+2 +/x?> +2x +3=+/3x2 +3++/x2 + x + 4 ten'lemesin sheshin".

Sheshiw: MMO: x OR. Berilgen ten'lemeni to'mendegishe jazamiz:

\/3x2+x+2—\/3x2+3:«/x2+x+4—«/x2+2x+3:
(«/3x2 +x+2 —/3x +3)(\/3x2 +x+2 +/3x7 +3)
V3xZ +x+2++/3x2 +3
_(\/xz+x+4—\/xz+2x+3)(\/xz+x+4+\/xz+2x+3):> 3x?+x+2-3x*-3 _
) JxZ +x+4++/x2 +2x+3 \/3x2+x+2+\/3x2+3_

_ x2+x+4-x>-2x-3 N x-1 _ -x+1
VX2 #x+4+x%+2x+3 3% +x+2+4/3x%+3 JxPH+x+4+x?+2x+3

=

=

= (x - 1)[E 1 + L J =0
V3xZ +x+2+43x2+3 WxZ+x+4++/x? +2x+3
Bul ten'lemedegi ekinshi gawsirmanin’ ishindegi an'latpa on’, olay bolsa ten'leme

jalg1z x=1 korenine iye bolad1.

Juwabu: {1}

11- misal: +x? +5x+3—+/x? +3x +2 = 2x +1 ten'lemesin sheshin".
Sheshiw: Berilgen ten'lemenin’ eki jag'in ten'lemenin’ sol jag'inin® tu'yinlesine
ko beytemiz:
(sz +5x +3—+/x? +3x+2)(\/x2 +5x +3+4/x° +3x+2)=(2x+1)(\/x2 +5x +3+4/x° +3x+2):
— x2+5x+3-x2=3x-2=(2x +D)Wx? +5x +3+/x% +3x + 2| = 2x +1-
—(2x+1)(\/x2 +5x+3+/x2+3x+2)=0=> (2x+1)(1—\/x2 +5x +3—+/x2 +3x+2)=0

1) 2x+1=0e 2x=-1 - x1=—%

2) Vx2+5x+3+4x’ +3x+2=1urrirr, 1)}
Berilgen ten'leme menen (1)- ten’lemeni qosamiz, sonda to'mendegi ten'leme

2Vx® +5x+3=2x+2 = yx +5x+3:x+1:>(\/x2 +5x+3)2 =(x+1) =

= x*+5x+3=x"+2x+1le x =2 = x, = -

L)1 2
]uwabl.{ > }

3
12-misal: 2\/2x+\/_=3 /2 x\/_+2 2x-+/x ten'lemesin sheshin'.
X+ X

payda boladi:

winN

13



Sheshiw: MMO: x # 0. Berilgen ten'lemeni to'mendegishe jazip ha’m onin’ eki

jag'in kvadraqa ko teremiz.

(2\/2x+\/;—3 xi‘ ] =(2 2x—\/;]2:4(2x+\/_) 124 + x+\/_ = a2 -Vx)=
= 8y +4/x —12/x + x+\/_—8x tx=— x+\/_ = 4x

Bul ten'lemenin’ eki jag'in +x ga bo'lemiz, sonda to'mendegi ten'leme payda
boladi:

=4=8/x+4= 9:>8\/_—5:>\/;——:>x—2—5
2Jx +1 64

Juwabi: {33}
64

Shinig'iw ushin misallar:

. AJx+2+42x-1=3

—_

N

. 12-+x++42 =14
3. 18+yx-+3=22

4. x?-x+x?+x-2=0

5. \/y\/_T—1+ 4y +3 =

6. x+/2x-1+6=+2x-1

7. Jx? —4x+3=/5x+6-x2

8. v-x2-3r-2=3¢-1
Vyi+y+yy?—y-2+4y? -5y-6=0

10.4/2x% = 6x +3 =\ 4x — 2 — 2x2

0

§4. BERILGEN IRRATSIONAL TEN'LEMENI
EKi O'ZGERIWSHI KiRGiZIW ARQALI SHESHIW USILI

Ayirim irratsional ten’lemeler eki o'zgeriwshi kirgiziw arqali ten'lemeler
sistemasin sheshiw ja'rdeminde ansat sheshiledi. Usinday usil menen sheshiletug'in

ten'lemelerge misallar keltireyik.

1-misal: J1+x+x? +V1-x+x% =4 ten'lemesin sheshin'.
14



Sheshiw: 1+x+x* =y ham +1-x+x* =« dep belgileyik. Sonda to'mendegi
sistema payda boladu.

{y+,<:4 ......... @)

. . Y TK o _ — —
2)-ni (1)- ge bo'lemiz. =YK= — = 3
(2)-ni (1)-g bl it B C)
(1)- ha'm (3)- ni sistema etip sheshemiz.
y+x =4
I
g 2
Bunnan, y=2+> = 1+x+x? =2+> =1+ x +x° -4+5+£ 2= =ad
YTETy 4 2" 16 5 ~ /5
Berilgen ten'lemeni tabilg an eki korende ganaatlandiradi.
4 4
Juwabr: x, =-—,x,=—
R R

2-misal:3/1+ Jx =2-3/1-/x ten'lemesin sheshin®

Sheshiw: 3/1++/x =y ham 3/1-+/x =« dep belgileymiz. Sonda to'mendegi

ten'lemeler sistemasi payda bolad1.

(2)- ni (1)- ge bo'lip to'mendegi ten'lemeni payda etemiz:

y? = yk +x* =(y +«)* =3yk =1 bunnan yx =1

y+r=2
bul sistemadan k=1 boladi. Olay bolsa x=0

yk =1
Juwabi: x=0
3-musal: 4/97 - x +4/x =5 ten'lemesin sheshin".
Sheshiw: 4/97-x = y ha'm Ux =« dep belgileymiz. Sonda to mendegi

ten'lemeler sistemasi payda boladi:

(2)- ten'lemeni to'mendegishe tu'rlendiremiz.

15



yr+rt= (y2 + K2)2 —-2y%Kk? = ((y +x) - 2y1<)2 - 2y%?* = (25- 2y )’ - 2y*k* =97
yk)* —50yk + 264=0= yx =25+ 19,
()

y+K=5
a) =k, =2x,=16x,=3 x,=81
VK =6

+x=
b) Y bul ten’lemeler sistemas1 sheshimge iye emes.
yk =44

Juwabr: x, =16, x, =81

7 7
4- misal: \/xz -—+ \/x -—— =X ten'lemesin sheshin’.

2
X X

7 7
Sheshiw: _[x° — — =y (y > O), X—— =K (K > 0) belgilewlerin kirgizemiz,
X X
Z—xk?=x"—-x +x)ly—«x)=x>—-x
sonda 7 = (y )(y ) = x(y - K) =x’=-x bunda
y+tK=x y+tK=x
x#0 bolatug'inlig'inan u ha'm Kk lar to'mendegi sistemani ganaatlandiradu.
S
{y -k=x-1 y=X 2
+ =
yer=x 1
2
K =§ manisin ,|x —— =k ten'ligine qoysaq ha'm bul ten'lemenin’ eki jag'in
X

kvadratqga ko'tersek 4x°—x’-28=0 ten'lemesine iye bolamiz.Bul ten'lemeni
sheshemiz:  4x* —x? —28=4x* —8x* + 7x* - 28=(x - 2)(x2 +7x+ 14) =0 bunnan
x=2 jalg’1z koren boladu.

Juwabr: x=2

5-musal: ~/2x + 3 ++/x +1=3x + 2/2x> + 5x + 3 - 16 ten'lemesin sheshin".

Sheshiw: ~/2x* +5x +3 = J(2x +3)(x +1) =+ 2x + 33/x +1 bolatug'ini belgili.
J2x+3=a (a=0), Jx+l=c (¢ =0) dep belgileymiz. Sonda berilgen ten'leme
a+c=3x-16+ 2ac......... 1) tu'rinde boladu.

V2x+3=a=a’=2x+3......... ) Vx+l=c=c?=x+1.... 3

(2)- ha'm (3)- ten’liklerdi qosamiz, sonda a’+c?=3x+4 = 3x=a’+c* -4

ten'lemesi payda boladi. Bul ten'likti (1)-ge qoyamiz ha'm
a+tc=5

atc=a’+c?+4-16+2ac < (a+c) —(a+c)-20=0 {
atc=-4

16



a+c=5=+2x+3+/x+1=5=2x+3=5-x+1=
= (V2r+3f =[5-Vx+1f >=10/x +1=23-x = x=3
2) atc=-4=2x+3+Jx+1=-4 = x=[

Juwabr: x=3

6-misal: /x+1- /x—_l —1=0 ten'lemesin sheshin®
X

1)

Sheshiw: +x+1=a (a > 0), x-1 =c (c > O) belgilewlerin kirgizemiz.

X
Onda a —c =1 bolad1.
x+1=a° x=a’-1
x-1_ ,= 1 = (a2 —1)(02 —l)=—l Bul tabilg’anlardan to'mendegi
—=c x=
x 1-¢°
sistemani payda etemiz.
a—-c=1 a—-c=1 (ac) - 2ac +1=0
o = lac) —2ac+1=0 =
a’c®*—a’-c*+2=0 (ac)z—(a—c)2—2a6+2=0

o (ac-1=0 < ac=1

Solay etip to'mendegi sistemag'a kelemiz:

-c=1 =c+1 -
{a ¢ Q{a ¢ bunnanc[(c+1)—1=0@c2+c—1=O:>c=:I'L\/g

ac=1 ac=1
a=1+c=1+ _1;\/5 =1+2\/§ endi x t1 tabamiz.
xz[lﬂ/EJz _-6+2/5-4_2+2/5_1+5
2 4 4 2
Juwabi: x=ﬂ

2
7- misal: \/a —+a —+a—x =x ten'lemesin sheshin’.

Sheshiw: u=+a-x=20, x=,a—y=0 dep belgileymiz, sonda berilgen

ten'leme va -k =x turinde boladi. Bul tabilg'anlardan to'mendegi sistemaga iye
bolamiz.

a-x=y° yi-x’=y-x

a-y=k® ek’ —x"=Kk-y

— .2 2 2 _
a—K-—Xx X -y —X7K

17



Bul ten'liklerdi ko beytemiz,
b*-Kﬁéz-Xﬁﬁz-yﬁ=bwﬂﬁ@-yxx-@cj
o (= y)y = re)lx =xe)((x + ¥)(y + ) + x) +1) =0

Bul ten'lemeden (x - y)(y - K)(K - x) =0 bolad.

1) y=l<:>\/a—x =\/a—y:>x=y

2) K =x:>\/a -y =Ja-« — y =k bunnan x=k boladji, olay bolsa

x=va-x=>x’=a-x < x*+x—a=0. Bul tenleme a=0 bolg'anda on’

~1+/1+4aq

sheshimlerge iye boladi, yagniy x = > , @ <0 bolg’anda sheshimge iye
bolmaydi.
—1++1+4a
Juwabr: x = >

iye.

8- misal: ¥/2—x ++/x —1=1ten'lemesin sheshi.
Sheshiw: /2—-x =y, vx —1=k =0 o'zgeriwshilerin kirgizemiz.

Sonda to'mendegi sistema payda bolad1.

{y T 0

bunnan °®+3*-2y=0 < y(y2 +y—2)=0 - y(y+2)(y—1)=0
¥, =0,y,=-2, y, =1 bolad1. Demek, (1) sistema (0;1), (1;0), (— 2;3) sheshimlerine

Juwabi: { ],'210}

Shinig'iw ushin misallar:

. \/2x2—7x+3=\/5x+12—2x2
2. x?-2x+1=6
J4r? 12y +9=8

. V252 +10r +1=5x-1

. Nox? -6x+1=1-x

4
5
6. ~Ax® +20x +25-+/5x> —24x +16 =3—x
7
8
9

—_

w

C A — 2+ 14 A4 =4
. Jx+9+x+10=0

. x+8-x+4=0

10. 4x-+18+1+1=0

18



§5.JAN'A O'ZGERIWSHI KiRGiZiw JA'RDEMINDE SHESHILETUG'IN
IRRATSIONAL TEN'LEMELERDi SHESHIW USILLARI

1- misal: x> —3x —+/2x* — 6x +5 = -3 ten'lemesin sheshin'.

Sheshiw: x* —3x =y dep belgileymiz, sonda ten'leme /2y +5=y +3 tu'rine

keledi. Endi bul ten'lemeni sheshemiz.

y+320 y=-3 y=2-3
4¢2y+5:y+3<: 2@ ) P ) PN
2y+5=(y+3) 2y+5=y°*+4y+4=0 (y+2) =0
>-3
y=-2
Tabilg’'an Y tin” bul ma'nisin belgilegen jerge qoyamiz.
, , x=1
Sonda X"~ =2« x" -H+2=0 =
x=2

Juwabt: {1,2}

2- misal: \/xz -x+2+ \/x2 -x+7= \/2x2 —2x + 21 ten'lemesin sheshin’.

Sheshiw: y = x* — x dep belgileymiz. Sonda to’'mendegi ten'leme payda bolad.
\/y+2+\/y+7:\/2y+21:>(\/y+2+\/y+7)2 =( 2y+21)2 -
c»y+2+y+7+2|:{/(y+2)(y+7):2y+21@ y2+9y+l4:6@

=2
= y*+9y-22=0 < {yl
y,=-11

Tabilg'an bul Y tin® ma'nislerin belgilengen jerge qoyip X tin’ manislerin
x, =2

{xz—x=2 {xz—x—2=0
tabamiz.

2 T 2 <X =
x“=-x=-11 x“=x+11=0
Juwabr: {-12}

3-musal: x* +4x® +6x° + 4x +/x*> + 2x +10 = 2 ten'lemesin sheshin'.
Sheshiw:

(x* +4x° +4x?)+ 2(x? + 2x) +1+/x* + 2x +10=3 =
o 3=(x*+2x +1) =+/x* + 2x +10
Vx?+2x+10=y dep belgileymiz, y >0 bolsin.

x*+2x+10=y% = x*+2x +1=y* —9 boladi. Demek,

3-(2-9f =y = (y+3f (-3 +(y-3)=0~ (v-3)((y +3f(»-3)+1)=0
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Bunnan y=3u=3 kelip shig’ad1. Solay etip,
X*+2x+10=9 & x*+2x+1=0 - (x+1)’=0 - x=-1

Juwabr: {—1}
—2)+4Jy2x* -3x +1
4- misal: 3(x ) > T3 =1 ten'lemesin sheshin’.
2(x? -1)
Sheshiw: Ten'lemenin’ aniglaniw oblastin tabamiz:
x#x1
) 1
{2x -3x+120 2(x—§j(x—1)zo r>1
2 —
x°=1%#0 1 L < %

= xO(-0;-1)0 (—1;%} 0 (1;+0 ).

Berilgen ten'lemeni to'mendegi tu rde jazamiz:

3r—6+4y2x* —3x +1=2(x* -1) = 4/2x* -3r +1=2x* -Bx =4

N2x*=3x+1=y (y > 0) dep belgileymiz, sonda Kkeyingi ten'leme

1
y2=4y+3=0 = {yl boladi. Bul tabilg an eki koren sha'rtti ganaatlandiradi. Endi

y, =3
X t1 tabamiz: )
xzs—ﬁ
a) V2x2 —3x+1=3=2x —3r +1=9 « 2x* —3r-8=0 o 4
x=3+\/ﬂ
L 4
N2x?=3x+1=1=2x*-3x+1=1< 2x* -3x=0 = 2x(x—§j=0 o
b) x=0
< 3
x=2
2

Tabilg'an to'rt korennin™ barlig'ida ten’lemenin” aniglaniw oblastinda
bolg anligtan berilgen ten'lemenin” korenleri bolad1.

3-+473 ,3.3++73
Juwabu: 0=,
4 2 4
5-musal: 3(x +5)(x — 2) ++/x? + 3x =0 ten'lemesin sheshin".

Sheshiw: Ten'lemenin’ sol jag'inda turg an korennin™ aniqlaniw oblasti
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x(x + 3) >0 bolg'anligtan ha'm on’ sang'a teris sand1 qosqanda nol’ bolatug'inin

eske alip ten’lemenin’ mu mkin ma‘nislerinin’ oblastin to'mendegishe jazamiz.

x(x +3)20 _5<S_X3S2 ~5<x<-3
(x+5)(x-2)<0 {x;o O<x<?2
X2

3(x+5)(x—2)+vx*+3x =0 = 3x®+9x—30++/x*+3x =0 -
= 3(x? +3x)++/x* +3r -30=0

Bul ten'lemedegi x’+3x=y (yZO) dep belgileymiz, sonda to'mendegi

1
=-3=
ten'leme payda boladi: 3y*+y-30=0 = 4 3
y=3
Nx?+3x=3 e x*+3x=9 = x*+3x-9=0 =
Endi X t1tabamiz: X, :#
L =3+35
: 2

Tabilg'an x tin" ma'nisleri ten'lemenin’ aniqlaniw oblastina tiyisli
bolg anligtan berilgen ten'lemenin” korenleri boladi.

Juwabi: {_3_3\/5;_34-3\/5]}
2 2

6- misal: \J17x> + 7x + 05=13x” + 5x + 05 tan'lemesin sheshin’.

Sheshiw: xR de 13¢* + 5¢+ 0,5> (bolg'anlhqtan berilgen ten'leme

17x* +7x+ 05= (13x2 +5x + 0,5)2 ........ @ ten'lemesine ten" ku'shli boladh.

13x* +5x+ 05=y dep belgileymiz, sonda berilgen tenleme to'mendegishe
boladi. 17x* + 7x + 05= (13x2 +5x + 0.5) +4x* + 2x = y + 4x* + 2x bolad1.

Bul tabilg’anlardi (1)- ge qoyamiz. y* =y +4x* +2x = y* —y—4x*-2x=0

Bull ten'lemenin’ diskriminanti D =1+ 4(4x2 + 4x) =16x* +8x +1=(4x +1)°

1+ (4x +1)

Demek, y = bunnan y, =-2x, y, =2x+1 kelip shig'adi. ytin® bul

tabilg'an ma’nislerin (1) -ge qoysaq
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13¢2 +5x + 05=—2x « 13 + 7x + 05=0 ha'm 1% ¥2¥*+05=2r+l-

< 13x? + 3x — 05=0 ten'lemeleri kelip shig’ad1. Bul ten'lemelerdi sheship,

berilgen ten'lemelerdin’ korenlerin tabamiz.
-7t \/ 3 —3++35
’x12 ’x3,4 26

7-musal: {/x(x +5)° + 64/x° = 5\4/x x +5) ten'lemesin sheshin'.

Sheshiw:

4x(x +5)° +68/x° =5¢/x*(x +5) = {/x(x +5) +64/x> =5¢x*(x +5)
@i/;(%‘/x+5 +64x? - 4xx+5)=0

bunnan x, =0 ha'm %/(x + 5)2 - 54/xix + 55 + GW =0, x=0 ma'nisi bul ten'lemeni

qanaatlandlrmag‘am ushin  ten'lemenin® eki jagim  ix®qa  bo'lemiz:

} x+5

Bul ten'lemeden 4

+ 6=0 ten'lemesi payda boladi.

x+5

=y (y=0) dep belgileymiz. Sonda y*-5y+6=0

kvadrat ten'lemesi payda boladi, bul ten'lemenin® korenleri y, =2,y, =3 boladi. Bul
tabilg'an ytin’ ma'nislerin belgilengen jerge qoyamiz.

1 4 ‘/’”r 2<:»x+5—16<:»x+5 16x — 15r =5 ;
2) x+ 3®x+5_81® x+5=81x = 80x = 5@)( _i
16
Juwabr: x, =0, x, —,x =—
3 16

8- misal: \/8 +x+2\x+7+ \/x +1—-+/x+7 =4 ten'lemesin sheshin’.

Sheshiw: ~x+7=y (y=0) dep belgileymiz, onda x=y° -7 boladl. Bul
tabilg an ma’nislerdi berilgen ten'lemege qoyamiz:

VB+yP =T +2y +\y = T+l-y=4 o |y +2y+1+ ) —y-6=4 -

S+ + Y -y -6z e [y +l+y) - y-6=4
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y=20 y=0 y20
= 13-y=20 =

y+1+ yz—y—6=4© Jyi-y-6=3-y , _ )
¥ -y-6=(3-y)

y=20

= <1y<3

0<y<3

=3
yi-y-6=9-6y+y’
Bul tabilg'an Y tin® ma'nisin belgilengen jerge qoyamiz. Sonda

x=y*=7=3-7=9-7=2
Juwabr: {2}

9- misal: \/x +20x-1+ \/x —2+/x —1 =2 ten'lemesin sheshin'.
Sheshiw: /x—-1=y (y=0) dep belgileymiz. Sonda x = y* +1 bolad..

y tin" bul tabilg'an ma'nisin berilgen ten’'lemege qoyamiz:
Vi 2y 414y -2y 41220 +1) + (-1 =2 -
= ly+i+ly-1=2
Bunda y =0 bolg'anliqtan, keyingi ten'lemeni to'mendegishe sheshemiz:
y=20 y=20 y=0 y=20
{y+1+\y-34=2 ) {\y-JF-(y-l) ) {-(y-l)zo ) {y—lso )

y=20 ) )
o = 0<y<1-0<y"<1le 1<y " +1<2 < 1<x<2

y<l
Juwab: [1;2]
10- musal: (x —3)(x +1)+3(x -3 x*l_ 28=0 ten’lemesin sheshin".
¥ -

Sheshiw: Ten'lemenin” aniqlaniw oblastin tabamiz:
x<-1

X2

x+1

x—3

>0« (x+1)(x-3)20 - {

x +

(x-3)

= y dep belgileymiz, sonda berilgen ten’leme to'mendegi tu'rge iye

y1:_7

y, =4
Berilgen ten'leme to'mendegi ten'lemeler birigiwine ten” ku'shli boladi:

boladi: y?+3y-28=0< (y+7)(y-4)=0< {
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(- 3) S L=
CRONCEEEY

1)
1 x<-1
X< - <-1
(x-3) =7 -1 oAy 21- 53
x-3 Ja=-3)x+1)=7 x°=2x-52=0
x2=1+\/§
-~ x=1-+/53
3 x>3
X >3
(x-3) x+1:4® -7 o x1=1—2\/_5
2) x-3 (x=-3)(x+1) =4 |[x*-22-19=0
x, =1+ 25
= x=1+2J5

Juwabi: { 1- \/ﬁa; 1+ 2\/5}

N2=-x _2-x . _ .
= ten'lemesin sheshin’.

N2+ x 2+x

Sheshiw: Berilgen ten'lemenin’ aniqlaniw oblastin tabamiz:

2-x20 x<2
2+x20 x=-2
\/2—x: 2=2—x

= boladi, sonda berilgen ten'leme to'mendegi tu'rge iye
\/m Yy Yy 2+ x g g gely

11-misal:

=0
boladi: y*’=y « y*=y=0 = y(y—l)=0<:> {yl
¥, =1

Bul tabilg'an y tin® ma’nislerin belgilegen jerge qoyamiz:

N2-x
=0e VJ2-x=0 2-x=0e x, =2

N2+ x '
V2T e J2-x=\2%x = 2-x=24x = x,=0
N2+ x

Juwabr: {0;2}

12- misal: x3/35- x° (x +3/35—%° ) =30 ten'lemesin sheshin'.

1)

2)

Sheshiw: 3/35-x° =y dep belgileymiz. y° =35-x> = x*+°=35

Berilgen ten'leme to'mendegi ten'lemeler sistemasina ten” ku'shli boladi:
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(e +y)=30"
x, =3
x,=2

Juwabr: {2; 3}

wWrx-1 B/x®-1_ . _ .
13- misal: + =16 ten'lemesin sheshin'.
Rx -1 Ux -1

Vx®-1#0
¥x—-1#%#0

Berilgen ten'lemeni to'mendegishe tu'rlendirip jazamiz:

(x + y)y =30

{xg +y°=35 {(x +y)f-3xy(x +y)=35 {(x +y) =125

(x + y)xy =30

Sheshiw: MMO: { x#1

S SO s PN E | (IR L | Sk E)

x+y=5
xy=6

+
3/5x° -1 5x -1 Ux® -1 Yx -1
o Ux® +1+8x2 +8/x +1216  VYx® +3/x? +3/x -14=0

Bul ten'lemeden %/x = y dep belgileymiz.

Yy +y-14=0- (*-8)+ (12 -4)+(y-2)=0= (y-2) ) =2y +4)+

y—2=0
~2)y+2)+(y-2)=0= (y-2)(y* +3y +7)=0 = -
+(r-2 v +2)+(y-2)=0 = (y-2)(* +3y+7) Lz+3y+7=0

_ » =2
y=0

Tabilg'an bul y tin® ma'nisin belgilegen jerge qoyamiz:
Yx=2 o x=32
Juwabr: {2}

14-misal: x\/1+ x + \/3 —x =24/x° +1 ten'lemesin sheshin'.
Sheshiw:

wVl+x +V3-x=20x*+1 = xJ1+x =2\/x2 +1-/3-x>

:(xﬁ)z =(2\/x2 +l—\/3—x)2 o )c2(1+)c)=4(x2 +1)+3—x—

—4yx*+1J3-x o WX +1V3—-x=-x*+3*-x+3+4 =
o 4x?+13-x = (x* +1)3-x)+4
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Keyingi ten'lemeden +/x®>+1J3—-x =y dep belgileymiz, sonda to'mendegi
kvadrat ten'leme payda bolad1.

4y=y"+4 )’ -4y+4=0« (y-2 =0 y=2
Bul tabilg’'an y tin" ma’nisin belgilengen jerge qoyamiz.
Vi +1V3-x=2= (v +1)(3-x)=4 = —x* +3’ ~x-1=0
x, =1
= (x—l)(—x2 +2x+l)=0 o |x,=1++/2
X, =1-+/2

Juwabr: x, =1 x,=1+ J2, X, =1-+/2
Shinig'iw ushin misallar:

1. (x—l)m=5\/§

2. x?+4x+15=xy/2x +15

3. (4x+1)Jx+5=42

4. 2(x2+2): x°+1

5. 4+/x-1=+2x+2Jx-1

6. 4+x-3=41+x+4/x-3
7. 3+\Jx-2=7+x+6Jx-21
8. x=\12+x+4/x+8

9. Jx-1-42-x=1

10. Jx+2++x-2=4

§6. KUB KOREN QATNASQAN
IRRATSIONAL TEN'LEMELERDI SHESHIW USILLARI

1-misal: ¥/ x +34-3/x -3 =1 ten'lemesin sheshin'.

Sheshiw: Berilgen ten'lemenin’ eki jag' in kubqa ko‘teremiz:

Yr+34-Vx-3=1= [{x+34-3x—3) =1 = x+34-1+3-
~3/(x+34(x-3 [ﬁvx+34—%c—3):1
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Keyingi ten'lemedegi gawsirmanin’ ishindegi an’latpanin® ornina

3/x+34-%/x-3 =1 ma'nisin qoysaq keyingi ten'leme to'mendegi ko riniste bolad.
37-3/(x+34)(x-3) =1 = §/(x+34)(x-3) =12 = (x+34)(x-3)=1728

- 61
o x2+31r-1830=0 — {xl
x, =30

Juwabr: {-61;30}

2-misal: %/1+ Jx o+ %/1— Jx =2 ten'lemesin sheshin’.
Sheshiw: MMO: x>0

Ten’lemenin’ eki jag'in kubga ko teremiz:
1x 43y Vi f 1=V )+ 33l -V [+ =8 =
{3l Vil =6 - affe v v (R - )=

=6

Keyingi ten'lemedegi gawsirmanin’ ishindegi an'latpanin’ ornina

%/1+ Jx + %/1— Jx =2 ma'nisin qoysaq keyingi ten'leme to'mendegi koriniste boladu.

3[+x Ji-vx)2=6 « Y+ Vx)i-Vx)=1 - A-x =1 1-x=1- x=0
Juwabi: {0}

Ayirim irratsional ten’lemeler to'mendegi teorema ja'rdeminde an’sat sheshiledi.
Teorema: Eger a * 6 = ¢ bolsa, onda a® +6° £ 3asc = ¢ boladu.

Dalillew:

— 3 _ 3 3 3 2 2 _ .3 3 3 — .3
ate=c = (aie) =c” = a’+*6¢"+*3a"6+3a6" =c” = a” tg¢ iSae(aie)

3 3 — .3
=a +6 +3a6c =c

3-misal: 3x+5+3x+6=32x+11 ten'lemesin sheshin".

Sheshiw: x +5+ x+6 =2x +11 demek, bul ten'lemeni jogaridag’'1 teoremadan
paydalanip sheshiwge boladi:

x+5+x+6+33/(x+5)(x+6)(2r +11) =2x +11 = 2x+11+33/ (x +5)(x +6)(2xr +11) =

X, =-5
2x+1l - %/(x+5)(x+6)(2x+11)=0 o (x+5)(x+6)(2x+11)20 e |x,=-6
ool
2

Juwabi: {—151 ;—5;—6}

4-misal: 3/x +1+3/x+2 +3/x+3 =0 ten'lemesin sheshin".
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Sheshiw: Bunday tu'rdegi ten'lemeni to'mendegi formulani paydalanip ansat

sheshiwge bolad.
a®+6° +c®-3asc :%(a +6 +c)[(a —6) +(6—c)’ +(c —a)z] .................... @

Meyli a =%/x+1; 6 =3x+2; ¢ =%x+3 bolsin, olay bolsa

x+1+x+2+x+3-33 (v +1)(x +2)(x +3) :%(%/x+1+%c+2+%/x+3)m
(Rrei =32 + ez -3x3f + {xea-2aet))

Bul ten'lemenin’ on" ta'repindegi birinshi gawsirmanin’ ornina

Yx+1+3/x+2+3/x+3=0 ma'nisin qoysag, onda ten'leme to'mendegi tu'rde
boladi:

3w +6-33 (x+1)(x+2)(x+3) =0 = 3/ (x+1)(x +2)(x+3) =x+2 =
o (x+D)(x+2)(x+3)=(x+2)° = (x> +3x+2)(x+3)= x> +6x> +12c+8 =
e X2 +3x7+3x%+ I+ 2x+6=x3+6x% +12x +8 & x =2

Juwabr: {-2}
5- misal: Bi/x ~2 +Bi/x *2 =10 ten'lemesin sheshin’.
x+2 x—2
Sheshiw: 3e\/x'2+3ei/“2=1o@ 3" 724 3 -1
x+2 x—2 x+2 3x—2
x+2
-

3

=y #0 dep belgileymiz.
1o y p belgiley

3y+3-10=0=3y% ~10y+3=0 « | "1
4 Yo =

w wWlk

Bul tabilg'an y tin" ma’nislerin belgilengen jerge qoyamiz.

1]1/ 2. i:>27)c 54=x+2 & 26x =56 = x; = 28
x+2 27 13

2) 3‘/x_2=y2:3x_2:3:>x_2_27:>27x+54 ¥=2 o 26x=-56 o x, =2
x+2 x+2 x+2 13

Juwabi: {—ﬁg ;ﬁg}
13 13

6- misal: 23/x -1+3/27-14x =1 ten'lemesin sheshin'.
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Sheshiw: 3/x—-1=y dep belgileymiz, bunnan x=y3+1 boladi. Bul

tabilg anlardi berilgen ten'lemege qoysaq:

2y +3[27-140° +1) =1  3/27-14(° +1) =1-2y = 27-14[° +1) = (1-2y)* =

= 27-14y° -14=1-6y+12y* -8y° = 6y° +12y* -6y -12=0[:6 = »°+2y*-y-2=0 =

J’1:_2
- Y (r+2)-(r+2) =0 (p+2)(y*-1)=0 < |y, =1
y3=1

Bul tabilg'an y tin" ma'nislerin belgilengen jerge qoyamiz.

1) x,=(-2f+1=-8+1=-7
2) x,=(-1°+1=-1+1=0
3) x;=1+1=2

Juwabi: {- 70,2}

(x-1)310-x - (10-x)¥/x -1
I V0=~

Sheshiw: MMO: x # 0. Berilgen ten'lemenin” alim1 ha'm bo’limin /x -1 ge

6- misal: =6 ten'lemesin sheshin’.

bo’lemiz:

(r-1 227 ~(10-x) — o
x—1 =6 ten'lemesinen 3‘/ L=y dep belgilesek, A

1_3/10—)6 x-1 x-1
x—-1

3
bolad: ha'm bunnan x =2 3++1f boladi. Endi x-1 ha'm 10-x an’latpalarin u arqah
y
3 3 3
an'latamiz: x—1:y3+1o—1= 39 ; 10—x=10—y3+102 93y
yo+l yo+l yi+lo 7+l
Bul tabilg anlardi berilgen ten'lemege qoyamiz.
9 9’ 9y (1_ 2)
3 3 3 y
YL L0+l Cen Wlry) o ol o
1-y 1-y yo+1 (v +1)l? -y +1)
-1
= 9y =6y -6y+6 = 6y°-15y+6=0 = 2y°-5y+2=0 71 2
Y2 =

Bul tabilg'an Y tin® ma'nislerin belgilengen jerge qoyamiz.
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Juwabr: {2;9}

7-musal: ¥/x® +3x2 +34x +37 -3 x® —3x% +34x — 37 = 2 ten'lemesin sheshin".

Sheshiw: 3/x® +3x?+34x +37 =aha'm ¥/x° —3x? +34x - 37 = ¢ dep belgileymiz,
Sonda berilgen ten'leme a-6=2 turine iye boladi ha'm bul ten'lemenin’ eki
jag'in kubqga ko teremiz:
a®>—3a°6+3a6° —6° =8 = a3—3a6(a—6)—63=8 .............. @
a®>-¢°= (x3 +3x% +34x + 37)— (x3 —3x? +34x - 37) =6x° +74,al
as =3 (x° +3x7 +34x +37)(x* = 3x? +34x —37) =3 (x° +34x) - (3x? +37)
bul tabilg anlardi (1)- ge qoysaq to'mendegi ten'leme payda boladu.
612 +74-6% (v° +34x) —(3x7 +37) =8 = 3 (x* +34x) —(3x? +37) =22 +11>
= (x* +3axf (3¢ +37) = (x? +11° = x®+ 68" +1156¢% - 9x* - 222¢2 ~1369=
x> =4

__625
26

=x®+33* +363¢° +1331~ 26x* +57* -2700=0 -

=-2
1) x2=4<:>{xl 2) x2:—6—25:

X, =2

Juwabr: {- 22}

8- misal: (3-x)3 3_); +(x-1)3 ; 1. 2 ten'lemesin sheshin’.
X — - X

3_); =y # 0 dep belgileymiz, sonda berilgen ten'leme to'mendegishe
Y-

x4

Sheshiw: 3

boladr:

y =1
_x-1

Y2 = 3

Bul tabilg'an y tin® ma’nislerin belgilegen jerge qoyamiz:

(3—x)y+x—_1=2:(3—x)y2 —2y+(x-1)=0 -
y

1 3 3—x 1 3—-x

x-1 x-1

2) 33—x=x—1:>3—x=(x—1j3:>3—x= 1
x-1 3-x x-1 3-x

x—l [3—_)(}3
x-1
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Bul ten'lemeden 3_); =a dep belgilesek, onda ten'leme «a =i3 = a* =1 bolad.
X = a
=1 =+1
a* =1« (a?-1)(a? +1)=0 = {a - {a
a2 =-1 a=0

Bul tabilg'an a nin” manislerin belgilegen jerge qoyamiz:

1) 37X 1 3oy=y-1m 24 x =2
x-1
3—-x

2) =-1=>3-x=1-x=>x00
x-1

Juwabi: {2}

9-musal: 3 (2-x)* -3/(2-x)(7+x)+3/ (7+x)’ =3 ten'lemesin sheshin".
Sheshiw: 3/ 2-x =a ha'm 7+ x =¢ dep belgileymiz ja'ne bulardan
a®=2-x; 6°=7+x tabamz. Eger bul eki ten'likti qossaq a°®+6°=9....(1)

ten'ligine iye bolamiz.

Berilgen ten’'lemeni belgilewler arqali to'mendegishe jazamiz:

a’ —as+6° =3........... (2

(1)- ha'm (2)- ten'lemelerden to'mendegi sistemani payda etemiz:

{a3+63=9 {(a+6)(a2—a6+32):9 {a+6=3 {a=3—6

=1
a’-as+6° =3 a’-as+6° =3 a’-as+6° =3 a’-ae+62=3

a =3—6 ma'nisin sistemanin’ ekinshi ten'lemesine qoyip to'mendegi ten'lemeni

payda etemiz:

6;

(3—6‘)2 —6(3—6‘)+6‘2 =3 6°-36+2=0 - [
6, —
Bul tabilg'anlardan g, =2; a, =1. Endi a ha'm v lardin” ornina ma‘nislerin qoyip

X tin" ma'nislerin tabamiz:x, =2-2°=2-8=-6; x, =2-1=1

Juwabr: {-61}

Shinig'iw ushin misallar:

1. \/1+x+x2 +\/1—x+x2 =6

2. ‘/x—l —‘/1—1 —p¥1
X X X
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\/x2 +x+6+\/x2 -x—4 _

1
\/x2+x+6—\/x2 -x—4

. Ax2+5x—4—+/x? +5x+6=-3

\/x2 —5x+6—\/3x2—5x+5=3—x

) \/x—2+x/x—8:\/x+4+\/x—10
202421 -11-4/2x% -9x +4 =18 -9

o 202 +3x—2+4/4x2 - 2x-1=/18% +5x -7

4
5
6. 3x-2++5x-1=+x-1
7
8
9

10. %/x2 —1+§/x2+9 =5
11 Y9-Vx+1+37+/x+1=2

§7.JASALMA USILLAR JA'RDEMINDE SHESHILETUG'IN iIRRATSIONAL
TEN'LEMELERDi SHESHIW USILLARI

1-musal: +/2x? +3x +5++/2x? —3x +5=23x ten'lemesin sheshin".

Sheshiw: Ten'lemenin sol jag'1 on’ bolg anliqtan, on" jag'ida on" boliwi, yag niy
x>0 boliw1 tiyis. Berilgen ten'lemenin’ eki jag'in ten'lemenin’ sol jag'indag'
an’'latpanin’ tu'yinlesine ko'beytemiz.

(V2" +3x +5+/2¢" ~3v +5)/2" +3x +5-+/2x" ~3r +5)=

:3)6(\/2)62 +3x +5 —+/2x —3x+5) o 6x:3x(\/2x2 +3x +5 —/2x? —3x+5) = B

- V2 +3r+5 -2 —3+5-2)=0

bunnan x=0 biraq bul ma'nis ten'lemenin’ koreni emes. Endi to'mendegi ten'lemeni

sheshemiz:

V2x? +3x+5-+/2x2 —=3x +5=2............. ()

Berilgen ten’leme menen (1)- ten'lemeni qosamiz, sonda to mendegi ten'leme

payda boladi: 2v2x*+3x+5=3x+2 bul ten’lemenin’ eki jag'in kvadratqa

ko'tersek: 8x?+12x +20=9x*> +12x +4 = x* =16 = {x 4 x>0 ekenin itibarg'a

x=4
alsaq, x=4 berilgen ten'lemenin’ koreni boladi.
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Juwabu: {4}

2- misal: \/3x2 -2x+15+ \/3x2 —2x +8 =7 ten'lemesin sheshin’.
Sheshiw:

V3x2 = 2x +15+~/3x2 = 2x +8=T.ooocvnnn. i)
V3x2 = 2x +15=~/3x2 = 2Xx +8 = yuerrerrreen. @)

(1)- ha'm (2)- ten'lemelerdi ag zama-ag za ko 'beytemiz, sonda u=1 kelip shig'adi.

Bul tabilg an u=1 ma'nisin (2)- ge qoyamiz.

V3x2 = 2x +15+~/3x2 = 2x +8=T.ocoeoo.r.... i)
V3x? = 2x +15-+/3x2 = 2x +8=1...cerenn.. <)

(1)- ham (3)- ten'lemelerdi agzama-agza qosip to mendegi ten'lemege iye
bolamiz:

243x° - 2x +15=8 o J3x> —2x +15=4=3x*> - 2x +15=16=

3’ —2x—1=0= |

1
bi:<——:1
Juwabi { 3 }

3-musal: (2x-1\x-2= 7J2 ten’lemesin sheshin'.
Sheshiw: Berilgen ten'lemenin’ eki jag'indag'1 korenler o'z-ara ten'bolsin dep
oylayig. Eger olar ten” bolsa, onda to'mendegi ten'lemeler sistemasina iye bolamiz.
2x—-1=7 B
{m SN R
Berilgen ten'lemenin’ x=4 ten basqa korenlerinin’ joq ekenligin ko'rseteyik.
2x-1>7

Meyli x >4 bolsin, onda = (2x-Ix-2> 72
y P s

2x-1<7

Eger, 2< x <4 bolsa, onda {m <\/§: (2x-Ix-2< %2
Demek, berilgen ten'leme jalg'1z x=4 korenine iye boladu.
Juwabu: {4}

4- misal: \/x +6x-9 + \/x -J6x -9 =./6 ten'lemesin sheshin".

Sheshiw: MMO 6x-9=0 ng 3
eshiw: : = —=x=>=
x—46x-9=20 (x—3)2>0

33



Berilgen ten'lemenin’ sol jagindag1 ha'r bir korendi quramali koren
formulasinan paydalanip to'mendegishe jazamiz:

\/x+\/x2 -6x+9 +\/x—\/x2 -6x+9 +\/x+\/x2—6x+9 _\/)c—\/)c2 -6x+9 \/— _
2

=46
2 2 2

A 2_
- 2\/X+ f/i 6x+9:\/g©\/x+\/x2—6x+9 =V3=x?-6x+9=3-x -
_ { /(x—3)2 :3—x:>{|x—1{:3—x

3-x=20 x<3

| _3|_3_ 3—-x=3-x xOR
¥ moTe 3—-x=x-3 x=3

5-misal: ~/2x+3++/x+1=3x+2y2x? +5x +3-16 ten'lemesin sheshin".
3

xX2-

Sheshiw: MMO: 2= x2-1
x=>-1

Juwabi: g <x<3

Meyli v2x+3 =y, ha'm +x+1=y, dep belgileyik, sonda to'mendegi ten'lik payda
boladu:

Vi, =2x+3+x+1-20+ 2,/ (2x +3)(x +1) =(\/2x+3)2 +(\/x+1)2 N
+2\/(2x+3)(x+1)—20:y12+y22+2y1y2_20

Bunnan y, +y, = (y1 + y2)2 - 20, bul ten’lemeden y, +y, =a dep belgilesek

=—4
a*-a-20=0 = {al
a, =5
Bul tabilg'an a nin" ma'nislerin belgilegen jerge qoyip to'mendegi ten'lemelerdi
payda etemiz: 1) v2x+3++/x+1=-4= x0O0O

2)V2x+3++/x+1=5 < 4/2x+3=5-+/x+1bul ten'lemenin mu'mkin
ma nislerinin” oblast1 5-vVx+1>0=+/x+1<5= x+1<25= x < 24 boladL.

V2x+3=5-yx+1= (\/2x+3)2 = (5—\/x+1)2 = 2x+3=25-10Jx +1+x+1=
= x—23=-10Jx+1=10Vx +1=23-x = 100x +100=529- 46x + x* =

x, =3
x, =143
x, =143 ma nisi ten'lemenin’ aniqlaniw oblastinda bolmag anliqtan ten’lemenin’

= x? —146x+429:o:{

koreni bolmaydi, olay bolsa berilgen ten'leme x=3 korenine iye boladu.

Juwabr: {3}
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x+\/§ x—\/é

6- misal: + =+x ten'lemesin sheshin’.
\/;+\/X+\/§ x/;—\/x—\/é

Sheshiw:

(e V3)Va -Av e (r-B)(Vrx ek -B)
x—x—\/§ N x—x+\/§ T
(x—\/g)(\/;+\/x—\/§)_(x+\/§)(\/;—\/x+\/§j _

N NG

3
N x\/;+x\/x—\/§—\/§—\/§\/x—\/§—x x+x\/x+\/§—\/§+\/§\/x+\/§ :\/;3
NE]

x[\/x+\/§+\/x—\/§)+\/§(\/x+\/§—\/x—\/§]—2\/§_
= _

=

X =

x(\/x+\/§+\/x—\/§)
J3

Bul ten’lemeni ja'ne de tu rlendiremiz:
x(\/x+\/§ +\/x—\/§](\/x+\/§ —\/x—\/é]
Y RERNCENEENE)

B (SN R S Ne) I S ey S i
@(\/x+\/§—\/x_\/§j

- 23 PO S Sy S
V3(x++3 -5 -+3)

Keyingi ten'lemenin’ eki jag'in kvadratga ko'teremiz, sonda to'mendegi ten'leme

+\/x+\/§—\/x—\/§=3\/;

=

+\/x+x/§—\/x—\/§ =3\/;:>

payda bolad.
4x?
x+4/3+x-+/3-2Vx*-3

2
4x +2(x—\/x2 —3)= 5x = 2x? +2(x—\/x2 —3)2 =5x(x—\/x2 —3):>
2lx—vx?-3

= 2x2+2x2 +2x% —6-4xVx? -3=5x? -5x/x* -3 =
= 6x? —6-4xVJx? -3 =5x2 —5x\/x2—3:>x\/x2 -3=6-x?

Keyingi ten'lemenin’ eki jag'in kvadratqa ko teremiz, sonda to'mendegi ten'leme

+x+/3+x-/3-20x?-3+2@2x=9% =

=

payda boladi:

)
Xt =3x% =36-12x2 + x* = 9x? =36 = x2 :4:{)6l ,
x2 =
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bunda, x=3 bolganliqgtan x=-2 koreni ten'lemeni qanaatlandirmaydi, olay bolsa
berilgen ten'leme bir x=2 korenine iye bolad1.

Juwab: {2}

7-musal: 3/2-x =2-x* ten'lemesin sheshin".

Sheshiw: Meyli ten'lemenin’ sol jag'indagi an’latpa f(x)=2-x° funktsiyasi
bolsin, usi funktsiyag a keri bolg'an g(x) funktsiyasin tabayiq:

f(x)=2-x*=x*=2-f(x)= x=3/2- f(x), demek, g(x)=3/2- f(x)
Ten’lemenin” sha'rti boyinsha f(x) =g(x) bolg'anlqtan

2-x*=x o x*+x-2=0< x*-1+x-1=0 = (x—l)(x2+x+l)+(x—1)=0 =
x =1 {x1=1

c»(x—l)(x2+x+2)=0«=>{ L0000

x> +x+2=0 -
Juwabu: {1}

) 1 3 . ) -
8-misal: x* —x+1= > +.|x _Z ten'lemesin sheshin’.

Sheshiw: Ten'lemenin' on’ jag'indag'1 an'latpa f(x)=x?-x+1 funktsiyas1 bolsin,
usi funktsiyag'a keri bolg'an g(x) funktsiyasin tabayiq, onin’ ushin to'mendegi kvadrat

ten'lemeni sheshemiz:

e )20 o = AT AT _1+/4i(x)-3

2 2

2x:1+,/4fixj—3<:»x:%ﬂ/f(x)—%, demek f(x)funktsiyasina keri bolgan

. . . 1 3
9(X) funktsiyasi to'mendegishe boladu: g(x) = > + . [x 2

Berilgen ten'lemenin’ sha'rti boymsha f(X)=9(X) bolg'anlhqtan berilgen

ten'leme to'mendegishe jaziladi:
x?=x+1l=x » x*-2x+1=0 - (x—l)2 =0 x=1
Juwabr: {1}
9- misal: 4/1-x? +41-x +41+x =3 ten'lemesin sheshin".
Sheshiw: Berilgen ten'lemenin’ sol jag'indag1 ha'r bir qoshwshini Koshi

ten'sizliginen paydalanip to'mendegishe jazamiz:
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N1+ x +4/1-x
Y1-x? =4fl+x)1-x) <
X X x >
»\4/1—x =4/ }ll—x S#
Y1+ x =y1G/1+x S%

Bul tensizliklerdi qossaq to'mendegi ten'sizlik kelip shig adi:

Y1- 2% +41-x +4Trx s14VT-x +Trx s 1427 (;_ x) 1t (12+ x)_q
Jogaridag'1 Keltirilgen ten'sizliklerdin® ha'r birinde ten'lik x=0 bolg'anda

orinlanadji, olay bolsa x=0 berilgen ten'lemenin’ sheshimi bolad1.

Juwabr: {0}

10- misal: \3x2 +5x +8 —/3x? +5x +1 =1 ten'lemesin sheshin'.

Sheshiw: +/3x? +5x+8 —/3x2 +5x +1=1..o.co......... ()]

Berilgen ten'lemenin’ sol jag'indag'1 an'latpag a tu'yinles bolg'an an’latpani

V3x? +5x +8 +/3x2 +5x +1 =g ... (2) dep belgileyik.
(1)-ha'm (2)- ten'lemelerdi ko beytsek, to'mendegi ten'leme payda boladi:

3x*+5x+8-3x*-5x-1=a = a =7, bul ma'nisti (2)-ge qoysaq

V3x2 +5x +8+4/3x2 +5x +1= 7. @ ten'leme payda boladi.

(1)-ha'm (3)-ten’lemelerdi qosip to'mendegi ten'lemeni payda etemiz:

2U3x* +5x+8=8=/3x?*+5x+8=4=3?+5x+8=16=3x*+5x-8=0=

. J_8.
Juwabi: { 3,1}

11-musal: 4/x + 41+%/41- x = 4 ten'lemesin sheshin".

Sheshiw: 4/x+41=4>0....(1)ham ¥41-x =620......... (2) dep belgileymiz.

(1)-ha’'m (2)-ten’lemeni berilgen ten'lemege qoysaq a+s=4.......... (3 ten’'lemesi
ha'm bul ten'lemelerden to'mendegi ten'lemeler sistemasi payda boladi.

+41=4"

* . =a’+6"=82...cccu....... @
41-x =¢*

(3)-ha'm (4)-ten’lemelerden to'mendegi ten'lemeler sistemasi payda boladi:
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Ja+6=4

104 L gt =80 bul ten'lemeler sistemasin to'mendegishe sheshemiz:
a*+6’ :82:>(a2 +62)2 —2a°6" =82=> ((a +6)2 —2a6)2 —24%6* =82 bul ten'lemedegi
ate=4 ekenligin eske alsaq, onda

(16— 2a6)* - 2a%6* =82 = 256 64as + 4’6’ — 2a°6> -82=0= (as)’ —32(as)+87=0=
. (ae)l =3
(ae)2 =29

Bul tabilg an ma'nislerden to'mendegi ten'lemeler sistemalar1 payda boladu:

=

bul ten’lemeler sistemasi sheshimge iye
as =3 {azl

a=3
1) ate=4 6=1 2) ate=4
as =29

6=3
emes. Bul tabilg’an a ham ¢ nin’ ma'nislerin (1)-ha'm (2)-ge qoyamiz:

2) @x+41=3:> x+41=81
Yal-x=1  |41-x=1

alsaq 2x=80=x, =40 V) {

bul sistemanin’ birinshi ten'lemesinen ekinshisin

Yx+41=1 (x+41=1

21— =3:>{41—x 81

bul sistemanin’ birinshi ten'lemesinen ekinshisin alsaq 2x = -80= x, = -40
Juwabr: {-40;40

12-misal: \/x =S + \/x 4 = ! N x+2 ten'lemesin sheshin’.
x+2 x+3 x+2\Vx+3

x+2>0
Sheshiw: MMO: 1“7, 55
x—-420
x—-520
Berilgen ten'lemeni to'mendegishe tu'rlendirip jazamiz:
J;:E_FJ;:Z__ 7 sz—Zx—15+Jx2—2x—8__ 7

Jx+2 Nx+3 xr2@x+s | xr2@xes  Jxr2@xed
= x?-2x-15+x? -2x-8=7
Keyingi ten'lemeden x* —2x -8=y dep belgileymiz.
Jy-7+y=7=,/y-7=7-/y bul ten'lemenin' mu'mkin ma'nislerinin’ oblastu:

= =>7<y<49
7-Jy=20 [y=49

Jy-7=7-\y=>y-7=49-14/y +y =14y =56=./y =4= y =16

Y tin” bul tabilg'an ma'nisin belgilengen jerge qoysaq;:
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x*-2x-8=16 = x* —2x-24=0 = {xl_ 6 Juwabt: {6}
X, =
13- misal: X+4; - x++4/x>-16-6 ten'lemesin sheshin’.
x+4=0
Sheshin': MMO: {x-4>0 < x=4
x?-16=0
””4;” X4 Vx? —16-6 = x+d+x—4=2x+ 2y’ ~16-12

o x+a4+x-4-2x-2/x* -16+12=0 - (\/x+4+\/x—4)—(\/x+4+\/x—4)2 +12=0
Bul keyingi ten'lemeden +x+4 ++/x—4=y > 0 dep belgileymiz:
=-3
y2 -y-12=0 = {yl

y, =4
Bunnan y, = -3 ma’nisi alinbayd, sebebi y >0 boliw tiyis.

\/x+4+\/x—4=4:>(\/x+4+\/x—4)2 =4 = x+4+2/x*-16+x-4=16=

= 2/x? 16 =16-2r = 4(x* —16) = 4(64-16x + x?) = x> ~16-64-x2 +16x = 0=
=16x=80=>x=5

Juwabz: {5}

14- misal: x-1 1/ 1/x —= =0 ten'lemesin sheshin’.

Sheshiw: Berilgen ten'lemeden 1/1—— =a ha'm +x +1=¢ dep belgileymiz.

— 2 _ —
1—1=a:>x 1=a2; Nx+l=g¢= x+1=¢% 1/x—1=1/x 1=1,x 1[ﬂx+1)=a6
X X X X X

Bul ma'nislerdi berilgen ten'lemege qoyip to'mendegi ten’'lemege iye bolamiz:
a’*-a-3a6+26°-2=0 = a’ —as+a—-2a6+26° -26-2a+26-2=0 < a(a—6+l)—

_26(a—6+1)—2(a—6+l):o - (a—6+l)(a—2g—2):0 _ |:61:6—l

\/g:\/x_-l-l—lz Jr1+Vx =t 4 x = a1+ ) =(m)2 =

2
1) =x-1+2Jxlx-1)+x=x"+x=2Vx’ —-x =x"-x+1=> (\/xz—x—l) =0=>
_1+45

xl - 2
1-4/5
2

=SVxl-x=1l=x*-x-1=0=>

Xy, =
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2) 1—1 =2+/x+1+2 bul ten'leme sheshimge iye emes, sebebi ten'lemenin” sol
X
jag11 den kishi, al on" jag1 1 den u'lken.

Juwabr: {%}

Shinig'iw ushin misallar:

Ten'lemelerdi sheshin’.

1. Vx+2++/2x-1=-3

2. 6-yx+42=7

3. Juh-x—d§=3

4. \/xz—x+\/x2+x—2=0

5. 7yV2-1+5/4y+3=2

6. x+/x-1+2=x-1

7. \/)c2—4x+3=\/5x—6—x2
8. V-x?-3x-2=x-1

9. \/y2+y+\/y2—y—2+\/y2—5y—6=0
10. V2x2 = 7x+3 =+/5x -2 -2’
11. x2-2x+1=2

12. \[4y*-12y+9=6

13. /25¢2 +10x+1=5x+1

14. \Jox? -6x+1=1-3x

15. /4x? +20x + 25—+/9x% — 24x +16 = 3— 2x

16. \/x_2+\/x2—2x+1+\/x2 -4x+4=2
17. Jx+9+x+8=0

18. Jx+8-x+2=0

19. 3x-+/18+1+1=0

20. (2x-D)Vx-2=742

21. x®+2x+15=2xyJ2x +15
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22.
23.
24.
25.
26.
27.

28.
29.

30.

31.

32.

33.

34.
35.
36.

37.
38.
39.
40.
41.
42.

43,
44,

45.

46.

47.

(4x+1)Vx+5=-11/2

2(x2 +2)= x®+1
1+/x=1=+x+2J/x-1
24x—3=1+x+4/x-3
3+Jx-2=7+x+6Jx-2
x=\/12+x+4\/m
Jx-1-42-x=1
Vax+2++/4x-2=4

Vitx+x? +41-x+x2 =4

x—l— 1—1 :_X_l
X X X

\/x2 +x+6+\/x2 -x—-4 _
Jx2+x+6-x2-x-4

5

J2x% +5x =27 —/2x2 +5x +12 = -3

Jx? —=5x +10-+/6x2 —35¢ +55 = 3— x

V3x-2++/5x-1=+/x-1

Jx=2++x-7=+x+5+/x-10

V2x2 + 21 —11-+/2x2 -9x +4 = /18 -9

V2x2 +3x— 2 ++/8x22x -1 =/18¢% +5x - 7

Yx?-1+3x?+18=5
Yo-Vx+1+37+/x+1=4
354+ [x +3/54—/x =¥18

Yx+7+3/28-x =5

\/x3 —4x? +)c+15+\/x3 —-4x? -x+13=x+1

Je-)(-2)+x-3)x-4) =2

Vi-1+Jx+3+2/(x-2)(x+3) =4-2x

V2x +3+/x+1=3x+2/2x> +5x +3-16

\/;+\/x+7+2\/x2+7x =35-2x
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