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KHUPUI

Maremaruk Mo Jieiap yprasuiaérrad YKapaCHHUHT acocum
XyCYCUSITIIApUHU Y3UJa WIOKH Ooprya TYIapoOK, TYKUCPOK MyKaccaM KHJIUILU
Kepak. By aca ymapHUHT WJIOKCU3 MypakkaOuamnyBura cabad OVmanu. bynnait
MaTeMaTUK MOJEIUIapHU WIUIATHI, YyJjap acocujaa JOWHXa KypCaTKU4JIapUHUHT
XyCYCUSITIIapUHU TaCBUPJIOBYM €UUM OJIMII XaM Y3 HaBOaTuaa MypakkaOaiau.
MaremaTuk MOJEIIApHU TaIIKWI KWiyBuM auddepeHnman, uHTerpai, UHTErpo-
nuddepennuan Ba 00IIKa TCHIJIaMaIapHy Ba yjlap YIyH KyWHITaH OONIIaHFUY Ba
yerapaBui MacalajapHU €YUl yCyJUlapy €TapJid Aapakaga TaKOMUJUIAIIMaraH.
AlipuM Maxcyc Kypciapjia KeITUPUJIQJIUraH aHWK, aHAIMTUK ycyiuiap (dakar
XyCyCH KypUHMIIArd, COJJA TEHIJAMAJIAPDHUHI Ba YHra KyWWIraH
MacalaJapHUHT €4MMUHHU TOMUII UMKOHUHU Oepaau, xoyioc. CoHM ycysuiap 3ca
YMYMUHPOK, aH4a Mypakka® TeHrJaMaJapHUHI €YUMJIApUHUA COHJIM TOIHUIITa
UMKOH Oepaau.

DNeKTpOoH XucoOJalml MallMHAIAPUHUHT — SIPATWJIMIIN  COHJIM  yCYJuUiap
TaTOMKUra KEHr HCTUKOON sipatau. Wnrapu aHanuTuk ycyiapaa eduiMaraH
TEHrJIaMaJlapHA KOMIIBIOTEpJIapAa COHIIM yCyJuiap OWIaH €4uIll UMKOHUATH a0
oynau. by keiiMHrum Hwniapaa Joinxa TAIIKWIOTIAPU TOMOHHUIAH Ty3WJIAéTraH
KypWIHIL 00BEKTIApUHUHT JIOMUXaIapuia XaM y3 akCUHU TOTIMOK/IA.

Yy OoutupyB ManakaBuil ummnaa Oup oaauit nuddepeHnman TeHriama
YU4YH XOC KHAMAT XaKuJard macajajap aHaJMTUK XaMJla CUMBOJUIM MaTeMaTHKa
JnacTtypyapuian QoiganaHraH XoJija €4yuIl ycyiulapu kKearupwirad. Ompauit
nuddepeniman TeHriama cudaruaa coia TeHIiaManap OJIMHTaH. Yap y4yH X0cC
KUMMaT Xakyugaru mMacana, ssbHu [typm-JInyBruimis Macanacyu aHaIMTUK €4WIIAILIN
ycyiapu KeHr €éputmwmb Oepriran. CYHITH WAJUIap1a MaxCcHii KOMIbIoTepiaapaa
Kylla caMmapalid >KOpUM KWIMHAETTaH KOMIIBIOTEp MaTeMaThKacu TU3UMIIapHU
MyailsiH TU3UMJIAQPHU TAJKHUK STUII Y4yH aMalluid JacTypJiap siparviiia sHruda

TCXHOJIOTUAJIApHA KSJ/HJ'I&IH HUMKOHUATIIApUHU 04Hno 6€pI[I/I.



by Bocuramap amaimii JacTypuid TabMHUHOT SIPATUIIJIArd MacajJaHWUHT
MaTeMaTUK MOJCIMHN KENTUPUO YHMKAPHWIL, XUCOOIaIll yCY/UITApWHH TaHJIAI,
XUCOOIAll AKCIIEPUMEHTIAPUHA YTKA3UII Ba HATIWKAIAPHU TaXJIWI  KUJIKII
KapaCHUHU TYJIMK aBTOMaTH3alMsUialll MUMKOHMHU Oepaau. by n3ca, amanuii
JacTypuil TabMHHOTHM TaIlIKWJI KWJIUITHUHT TaMOWWUIAQpUHU Ba MacallaJapHU
KOMIIBIOTEp/1a CUUIITHUHT aHbaHABUM TEXHOJIOTHS TOMpacuaa KYJUIAHWINO KearaH
yCyJUTApUHU TyOIaH Y3TapTUPAIH.

Ma3zkyp OuTHpPYB MajakaBuil winga oAdud auddepeHnuan TeHrIamanap
Y4yH XOC KMHUMAT XaKujard MacajajapuHu X03UPTH KyH MaTeMaTUKaCH Y4yH SHT
Kyl KyJUIlaHWIAJAUTraH Ba Kynail Oynran Maple gactypuaan Qoiimananrad xosmaa
aHAJIMTUK yCcyJUlap €pJaMujia €4YUIIHM Makcaa Kwiib Kyiauk. bynnai
TEHrjJamajap y4yH XOC KWWMar XakuJaru MacajajapHu euumga Maple
MAaKeTUHUHT UMKOHMSATIAPUHU YPraHUII Ba YHU aMallil aXxaMUSATHHHU KYPCaTHII

OM3HUHT acocuii Bazudamu3 XxucooiaHaau.



| 606. Maple nakeT mporpaMmmacu acocjaapu

1.1. Maple THBMMMHHHT KUCKAYA XapaKTePUCTUKACH

Maple — Tunuk MHTErpaUIaral TU3UM OYJIMO YHUHT TapKHOWUTA KyHHIaru
BOCHTAIAp KUPAJIH:

Ky4Jd JacTypjiaml Twid (y THU3UM OWIaH HMHTEPAKTUB MYJIOKOT KHJIMII
BOCHUTACH XaM/JIHP);

JAcTypJjap Ba XyXOKaTJIapHU TaXpyp KWIKII Ba Tal€pJialll ydyH TaXpUpJiaruy;

JUAJIOT PEeXUMUA MIUIAII UMKOHUATHUHUA O€pyBUM 3aMOHABHM Ky OWHAIIU
uHTep etic;

MUHTJIa0 HaMyHaapra sra OyJran Ky4Ju MabIyMOTIIap TU3UMH,

AropuUTMIIap Ba MaTeMaTuk uQoamapHu Y3TapTUPUIN KOWJAJApUHU Y3
TapKUOWTa 0JIyBUM TU3UMHHUHT SIAPOCH;

COHJIM Ba CUMBOJLIH ITPOLIECCOPIIAP;

JUArHOCTHKA TU3UMU;

OMPUKTHPWITaH Ba KyMM4a QyHKIUSJIAPHUHT OUOINOTEKACH;

doitnananyBumiap GyHKUMsUIApUHY Ba OOILKA allpyM AacTypJiall TUIapH Ba
JacTypJapHU KYjiald KyBBaTJIall MaKeTIapH.

IOxkopuna kentupwiran BocHWTalapHUHT Oapuacura Maple nmactypu opkamm
TYFPUIAH-TYFPU KUPULL MYMKHH.

Maple TH3umuHuHr THOIapu. Maple TH3uMu V3MHHMHT ydTa XyCYCHIA:
KApHLI, aMaira OMPHII Ba JACTypJall THUIApUra 3ra. YHUHI KHPULI TWIN yTa
Okopu npapakamarn Tun OYamO Xap KaHmald MypakKaOJWKIard MaTeMaTHK
MacaJlaJIapHU €4YHIITra WyHaITUpWIrad. by Twi TM3nMra tusumra caBoJI , sIbHU
KaliTa MIUIaHyBYM KUPUII MabJIyMOTJAapUHU OEpHII y4yH XU3MaT KWJIaJu Ba
Y3UHUHT Heosiorusicu Oyinda 3cku BasiC twmmra yxmabd keranu. Kupumr tamm
KaTTa MUKJIOpJAaru OJJIMHJaH aHUKJAHraH MaTeMaTuK Ba rpaduk QyHKuusiapra,
XamJia 3apyp OyJranja Kymmiagurad OudimoTeKanapra ara.

Maple Tu3uMuM aHbaHaBUW TapKUOWUN JacTypJialll BOCUTAJIAPUHU XaM/[la

KUPHUII TUJIMHUHT KOMaHJa Ba QYHKUMSJIAPUHU Y3 WYUTa OJIyBUHU MPOLEAYpaBUi



nactypiam Tuar— Maple-tumra xam sra. Maple tusumuHEM amanra ommpwuIn
T OYIMO SHI Kywid Ba YHHMBEpcal THuiapaaH Oupu Oynran Cu mactypiaiin
T XU3MaT KWITaH. YHUHT €pAaMuia TU3UM SIAPOCHUHUHT JAcTypH E3WIITaH.
Ymyman onranma Maple tusumu BocuTanapwHuHr TaxmuHaH S5 ngaH 10% raua
kucmMu Cu jpactypnam twimga, Koiran 90-95% nsca Maple-twmna é3mnras.
Maple-tumunaru nacTypiapHu OUPUKTUPUITAH TaXpHUPJIarndaaH TAIIKapy TaIIKd
taxpupiaaruuiapaa  (mMacamad  Word ma) xam  Tanéprmam  mymkmH.  Maple
TU3UMUHUHT OupukTupwiran taxpupiarnuu File menrocuaaru New Ba Open
KOMaHa1apu EpraMuia Oumiiau.

Maple-tumm Tapxubuii oneparopiapuHUHT (LUK OTIEpaTopiiapy, MapTiId Ba
HIapTCU3 omeparopyiap Ba X.K.) cuHTakcucu beiicuk Ba Ilackan Twiapu
CUHTAKCHCJIAQPUHUHT apanammacura yxmabd keranau. Tu3uMm OWIaH HIUIAITHUHT
IUaor pexuMuga mareMmatuk udonamnap belicukaarn Koujanapra yXiuarml
KOUJanapra acocaH KUpUTHIIAIH.

Maple TH3uMHHUHT siApocH Ba makeTaapu. Maple TH3UMUHUHT sapocH
CHMBOJUTH Yy3TapTHpHIDIAp OWIaH WOUIAl Y9yH acoc OymmO xucoOmaHamu. Y
CUMBOJUIM Y3rapTUPUILUIAPHUHT 10371a0 TasHY (YHKIMS M aNropuTMIIapura sra.
THU3MMHMHT STHTH BepCHUsIapHIa SAPOHUHT XaKMH 6-7 MOaNWTHU TaIlIKWIT KAJIa .
bynnan Tamkapu omepaTtopiap, KOMaHAanap Ba (PYHKIMSJIAPHUHT acOCHiA
OubimoTekacu XaM MaBXyJ. YHra OUpUKTUpWIraH Kymiad (yHKuusiaap Xed
KaHJail 9bJIOH KWIMNUIAPCU3 HIUIATWIMIIA MYMKHUH, alpuMJapud 3Ca 3bJIOH
KWINIIHA TajJa0 KWIagu.

Tuzumaa 6up Katop >kand KwiMHaguran maketnap (packages) xam MaBxKy;I.
bynpait makernapaaru Kyummua QyHkuysiaap with(nakeTHUHT HOMHU) KOMaHJIacu
épaaMua SbJIOH KWJIMHTAHAaH KSWHH WILIATWIAIM MyMKuH. Maple tTusumunaru
GYHKUMSTApHUHT YMYMUN COHMU, SIpO Ba MaKeTiIapra OUpUKTUPWITAHIApUHU XaM
kyumob xucoobmaranga 3000man OpTHK.

Maple tusuvunuar wmnreppeiicu. Windows TapkuOuma WNUIOBYM OOIIKa

wioBanap cunrapu Maple xam katop snementiapra sra (1-pacm):



101

File Edit Wiew Insert Format Spreadshest  Options  window  Help

CEREB] [ [2E 5[] ETE] SE [=[=] €] SRR [1] ] |
IP taple Flot j ITimes Mew Roman j |12 j BI Ilgl === |\

animatef{on{t-6)*g{x,12) ,x=a..b,t=0..7 ,view=c..d,color=coral)) :J

44

34

[> with(plots):
[> animate3d(sin(t*x*y/3),x=—Pi..Pi,y=-Pi..Pi,t=0..5,color=cos(x))

[[Time: 5.25 [Bytes: 4.00M | Available; 537M

1-pacm. Maple TuzumunuHr nHTEp HeEiicu

capnaexa carpu (FOxopuna);

00111 MEHIO caTpy (MKKHUHYH KaTop);

acO00JapHUHT acocuii TaHeu (YIHHKH KaTop );

KYypuHUIIA Maple TH3UMHHUHT WIUIAI PSKUMHUTA acocaH y3rapud TypyBUH
acO00JIapHUHT KOHTEKCT MaHenu (TYPTUHYHU KaTop);

KAPUTHIII Ba XyXKKATJapHUA TaxpHpJiall OiHACH ;

X0JIaT caTpu ( PHT MACTIary KaTop).

Maple TH3uMuHMHrT wWHTepdelcCH MaTHIM HW30XJap, KHPHUII THIU
KOMaHjanapu (yaap oJarjard MareMaTuK LIAKIra Y3rapTUPWIMIIA XaM MYMKHH),
MaTeMatuk Qopmynaigap Ba rpaduk MabIyMOTIap KYPHHHUIIUAArA XUCOOaIn
HaTWKaJlapu Ba OOIMIKaJapHW V3 WYWTa OJyBUM XYXOKaTJIapHU Tar€pJiand

UMKOHUATHHH Oepanu. Maple kymaii Tap3ja TalkWil KWIMHTAH MablIyMOTIIAp



TU3UMUTA 3Ta. YHUHT €pAaMuia xap KaHaail omeparop, (GyHKUUs €KU MakeTaap
TYFpucua 0atapcuit MabIyMOT OJIMII MyYMKUH (JIEKHH, (haKkaT WHTIIU3 TUIIHIA).

Maple Tu3nMuHIHT MeHIOCH. Maple Tn3rmua GOMIKAPUIITHUHT TYTUKP O K
UMKOHUSTIApUHU Oom MeHr0 Oepanu. Y Kyilumard dsJeMEHTIapJaH TaIlKil
TOTITaH:

File — daityutap Outan uiniamn Ba XyxoKaTJIapHU YOTI ATHIIL,

Edit — xyxokaTaapHu TaxpupJail KOMaHaaaapy Ba aaMaiiui Oydhepu Ounan
amayiap Oaxapui,

View — ti3uM uHTep PeHCHHUHT K PUHUAIIMHN OOIIKAPUIIL

Insert — kupuTUII-KY AU amanapu;

Format — ¢opmarnapuu Genrunam amaniapu;

Spreadsheet — sxagBayIapHU KUPUTHIN aMaJUIapH;

Options — nmapameTpJiapHu Y pHATHIIL,

Window — oiiHanapau OOIIKapuIIL;

Help — MabiymoTiap Tv3vMu OWiiaH UIILIAILL.

Maple Tu3uMuHHHT OOIII MEHIOCH TU3UMHUHT JKOPHH X0JIaTHTra OOFIIUK X0JI7a
y3rapubd Typagu. MacamaH xamMmMa Xyxokatiap Enuiaran Oyica Oomr MeHro (akar
ydTa MEHIOHUHT capiaBxacujan ubopar 6ymamgu: File, Options Ba Help. bynanan
TamKkapu OOl  MEHIOHMHI  KYPHUHHUIIM  XYXOKargarn  KaHgailk — JIeMeHT
aXpaTWIraHJIurura kapad xam y3rapuod Typaau.

MaremMaTik ~ CUMBOJUIApHM  KHUPUTHIIA  TAacBUpJAll  BOCUTAJIAPU
(manmutpanap) View MEHIOCHHUHT KOMaHJanapu,kymiaaan Palettes pyiixatunan

(2-pacMm) kepakiy MATMTPAHU TAHJAI HyM OUJIaH ¥3rap THPUIIAIHN:



File Edit | Wiew Insert Format Spreadshest  Options  Window  Help

=) [[=] O] R 1] |
_IP Maple f : Status Bar I 12 T E EE
Palettes Symbol Palette LI
) S
Bedmeie ' Weckor Palette
Back 4 Show All Palettes
L o Hide Al Palettes
g Hide Content 3 =LA A X
onl Show Invisible Characters
w Show Section Ranges Shift+F2
w Show Group Ranges F9
sh  Show Object bype
Expand All Sections
Collapse all Sections
2-pacMm. MareMaTlK CUMBOJUIAPHU KUPUTHUILIA MATUTPAHHU TaHJIaIl
Symbol — aiipum cumBomapuu kuputuin (rpexk xapdiaapud Ba alpum

MaTeMaTHK OeNrumap);

Expression

KUPUTUIL

BEKTOPJIAPHUHT MIA0JIOHIAPUHU KUPUTHILL

Matrix — xap Xu1 yruamaars MaTpuiiaiap madIoHIApUHU KHPUTHIIL

— MaTeMaTuK oleparopjap Ba aMmauiap Ia0JIOHIapUHU

Vector — xap xwi yiadamjaaru Ba Typjaaru (BEKTOP-yCTYH Ba BEKTOp-carp)

Show All Palettes — sxpanra xamma 1adIoHIapHA YMKapuii (3-pacm).

101
Fle Edt View Irsert Fommat Spreadshest Options Window  Help

OlzREE [ e [>[] E[TE] ETE [<[=] [©] [s[a[a] [1] |
&R ] | T [y [s ]2 [en]e ]« [« 2 ]n]|[F ] .
a+b|a—b axb|a/b]asb |a-b viéloln|plo|t|v|o|X |V | ®

abuh\ijJEu!h‘ AIB|ITIA|E|Z|H|®|I | [ K|A|M

e | In |log | sin | cos | tan NIE|IO|II|P|Z|T|Y|® X|¥|Q

€| |T|§

=

[ Time: 525 [Bytes: 400M | Available: 511M

3-pacM. DKpaHra xamma mabJOHIapHU YUKAPHUILI
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Tuzum unira Tymmpuiarasiad KeHUH MaTeMaTuk uQoganapHu XOCHIT KU
Ba xpcoOall yuyyH orneparop Ba ¢pyHKuusIapaan Goiaananud Auaaor pexuMuaa
UIUIAlIHY  Oomutaml MyMKuH. Macanan, 4-pacMmiaa  sin(x)/x  (QyHKIUSHUHT

rpaUruHy Kypuil JUAJIOTMHUHT KpaHJ1aH OJIMHIaH HYCXacH KYpCaTHITaH.

£ Maple 7 - [Untitled (1) - [Server 1]] M=E3
@ File Edit Wew Insert Format Options  Window Help - g X
O[z[R[E[&] [ [E=[@] [>] ] [Z][T]] [FE] [=][=] [©] [<] &
Lx [ (] [#]

(> f{x):=sin{x) /x:plot(f{x),x=—15h..15h); -

-15 \e:rﬁ/\\f/ o \7/\1\'@/ 15
0.2 "

[> |

Areailable; 1500

1.4. Tnanor pexxXuMuia MIUiall HaMyHacu

AiipuM Xxosutapja 103 OepuIlld MyMKHH OVJTaH KYTOJI XaTOJAPHUHT OJIIUHUA
OJIUII YYyH KEMMHTM MHCOJITa YTUIIIaH OJAMH restart KoMaHAacu Oa)kapWIUIIN
Kepak. byHna y3rapyBumiapHUHT aBBAJITH aHUKJIAHUIILIAPU OJIMO TallUIaHA M.

Maple tuzumumaru guanor "caBoJs Oepwiau, ®KaBoO oMMHAW" KYPUHUIIHIA
oynanu. CaBoJuiap Ba >kaBoOiap amoxuaa Ojokiapra koinamanu. biokmap Oup
OWpuIaH Yanm TaMOHJApUJA JKOWIAIraH KBaaApaT KaBcjap OWIaH akpaTWIamau.
KaBcaapHUHT y3yHIUTH MaTeMaTtuk udonanapHUHr (OomnianFud (caBoJji) Ba
xucoOmamn HaTwkamapu (caBojra jxkaBoOsap) Ymuammapura Ooriuk. CaBou
Oepumra takmud Oyimm6 >  Oenrucu xucoOnaHaau. Kuputuinradn udogaHuHT
cyHrugaru; (HyKTaId Bepryjd) Oeiarucu XucoOJsaml HaTWKalapyd dKpaHra
YUKAPWIMINK KEPAKIUTUHA KypcaTtaan, : (MKKM HyKTa) OElIrncu 3ca dKpaHra
YUKAPUIITHA OEKOp KWJIaau Ba yHIaH Oup Karopra €3wmiaraH Oup Heda udoaaHu

Oup—OupuIaH axpaTuil yuyH (poiganaHu MyMKUH.
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Marematukana Oynranu cuHrapu Maple TtmsumMuga xaMm  QyHKIHS
TYIIyHYaCH acoCuil TymryHuajgapAan Oupu OYymub xucoOmananu. DyHKIuUS
OOLUIaHFUY  MabIyMOTJIapHU  (QYHKIMS  HapaMeTpliapuHH)  Y3TapTUPUILI
HATWXKAJApUHU Kaiitapanu. Maple xyaa xyn Oupuxktupuirad (GyHKIUsapra sra.
Udonanapna QyHKuMs HOMHM Ba KaBC HYMIa OJIMHIAaH MapaMeTpiiapu OuiaH
Kypcatwiaau. Macanan sqrt(2) kBaapaT WIAU3HA XUCOo0am QyHKIUSICUIUP. YHTa

MYpO>KaaT KWJIMHIaH1a KUMMaTHU KauTapaau. MacanaH:

> 4*sqrt(25.);
20.00000000

> 4*sqrt(25);
20

> sqrt(26.);
5.099019514

> sqrt(26);
/26

>sin(1);
sin(1)

> evalf(sin(1));
8414709848

>sin(1.);
8414709848

Udonanapnarn yumm Hykrara 3pTHOOp Oepunr. Hykra xucoOmam y4yH
Kypcatma BasubacuHu Oaxapmokma. Maple aprymentu OyryH con Oyiarad
byHKOMSUTApHU XUCOOIaIa aHUKPOK KuiiMariaap OwiiaH Ui KypuirHu ad3an 1eo

xucoOmnainu. llynunr yayn KOxopunaru mucomapaa /26 ggq  sin(1) gy KabyI

KWJITaH.
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Maremartuk ndoganapHu é3unna byHymsIapaa TalKapu
oreparopiapaaH xam (doinananunagu. Mucon yuyH + (kymmm), - (aiipum), *
(xymadtupui), / (Oynui) Ba OolIKa oneparopiap Masxkya. OneparopJiap onaria
KOHCTaHTa €KW ¥y3rapyBUd KYpHUHMILIMAArd oOlNepaHmyiap OuiaH Oupraivkiaa
UIUIATAIaM. DHI KYN MIUIaTWIAAUTraH onepaTtopiiapiad Oupu = (Y3JalTHpUIL
oTiepaTopM) y3rapyBumiapra KOHKpeT KUWMaTIapHU OCpHIll yUyH KYIUTaHUJIA]IH.
Mucon yuyH:

> X:=Y;

X =

<

Ymly muconma X, y Ba zZ y3rapyBumiap y30po V3IalITUPHUII ONEparopu
épnamuna Oornanrad. LlyHuHr yuyH Z y3rapyBumra Kuidmar Oepuiranja X Ba Y
y3rapyBumIap XaM yiia KuiMaTHU KaOyJl KWJIa/IH.

Kenr Tapkanran oneparopJiapaaH ssHa Oupu = (TEHIJIMK) omnieparopuaup. Y
TCHTJIMKHK (MacayiaH a=D), MaHTHKHI IMApTIAPHU, Y3TapyBUYWIAPHUHT Y3TapuIll
coxajapuHu Ba  (QyHKIUS ~ XamJa ~KOMaHJaldapiaru InapameTrpjapHUHT
KUAMaTIapuHu OCpHUIll yUyH UIIUIATHIIAIH.

Maple Ttusumuna wnuiaranga udonanapad Ba Maple-tiumvHuHT  O0mIKa
00€KTIapuHH THJIHUHI CUHTAKCUCH KOUJajapura acocaH KUPUTHII 3apyp. JIekun
Xap KaHnai Taxpudamy QoiaTaHyBIu XaM XaTOJMKIapTa Wy Ky WA IMYMKHH.

CuHrakcucu TyFpu OyaraH XaToJlapHU TU3UM aHUKJIAM onmaiinn. Macanas,

a*sin(x) udbomana X HuHr ypuura b kyiub xerwiran O0ynca OyHmal XaTOJIUKHU
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dakat ¢oiinanaHyBUMHUHT y3u TYFpuiamm MyMKuH. Uyakun Maple yayn a*sin(x)
xaMm a*sin(b) xam TVFpu Ba y OyH/1all XaTOJIMKHU aHUKJIAl OJIMAMTH.

SAna Oup muconHu kypanuk. Arap X HM Y Ba Z NapHUHT KynaiTtMmacura
Oy 3apyp 0ym6 udomanu X/Y*Z xypunummaa ¢3cak Maple aBean X vu Y ra
Oynaau Ba HaTwKaHW Z ra KyNauTHpaay Ba XaTOJHK 103 Oepaau. byHu aBBairu
udoaanu xucoobuam oneparop (%) Epaamuaa TEKIUPUO OJTUIITAMUA3 MYMKHH:

> XIN*Z:
> 00;

xz
Y

Hemak udonanu X/(Y*Z) xypunuinmna E3UMMHA3 Kepak:
> XI(Y*2):
> 00:

X
YZ

bynpaii xaronmap cemaHTHK XaTtojiap ne0 aramaau. Arap Ou3 aBBaiIru
udonanu xucobnam omneparopu (%) Epaamuaa TEKIMMPUO OJIMaraHUMM3/1A
XaTOJIMK aHUKJIAHMAacAaH Koarad Oynap »au. IyHUHr yuyyH udoIaHUHT CYHIUra
WKKH HyKTaHu (akaT udoaana xato WYKIUrura TyJIMK UIIOHY OyJicaruHa KyWuIn
Kepak. AKC X0J1/1a HyKTa BepryJijiad ¢GoigaraHuIl Kepak.

Maple cunTakcuc xarojgapHU yHra OMPUKTHUPWITAH CUHTAKCHUC aHAIM3aTop
Epramuaa anukaiiau. Macanan, QyHKIMSTHUHT HOMH HOTYFPHY KHPUTHITaH O yica
xpcobanuiap OaxapunMaiau. Maple uukapuin carpuma KMpuUTHITaH UoIaHu
KauTa €3aau:;

> cas(1.0);
cas(1.0)

Yoy Mucosma COS HuUHT ypHura cas &wman. Maple dorinananyBuu
TaMOHHUJAH SHTM (DYHKUMOHAT OOFJIaHUII KUPUTWIAU 1e0 XUcoOnaiau Ba yHU
YUKAPUIII caTpuia KaTagan €3anu. boika Oup XoJHU Kypailiuk. Arap COS TYFpu
&3umm0, 1.0 Xxakukuii COHIaru HyKTa YpHHUTra BEpTyI €3usca;

> c0s(1,0);
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Error, (in cos) expecting 1 argument, got 2
"Xaromuk, (COS npa) kyrwiau | apryment, ojuHad 2" jgeraH XOTOJIMK
TYyFpucuaa ax00pOT YMKAIH.
by xonma Maple wm Oupuktupwirad ¢QyHKOUs cos OwinaH  oiu0
Oopunaérranuau, y Qakar OWTTa apryMeHTra sra OViauim MyMKUHIUTHHH, 1,0
€3yBU 3ca BepryJl OWIaH aXpaTWiraH MKKUTA OyTYH COH JKaHJIMTUHHA OWJIaih Ba
XaTOJMK TYFpucuaa axOopoTr Oepamau. XaToJWKIAp TYFPUJIAHTAHAAH KEHWUH
XMCOOJIAIT HATHKACUHY OJIUIIIMMU3 MyMKUH:
> c0s(1.0);
.5403023059
Kelinaru mucosga oneparopiiap opacujaaru axparyBuu 0enru (MKKA HyKTa
€KU HYKTa BEpryJi) TYLIMPUO KOJAUPUITaH:

> restart:x;=2:y:=3 [z:=4:a=x+y+z;

Error, missing operator or °; (Xarosmk, omeparop €ku ; TYIIUPUO
KOJIIUPHUIITaH)
bynna Maple xaTtonm aHHMKIAIIZAH TalIKap¥M HAMA  TYIIAPHO

KOJITUPWITAHIMTMHHA Al THO OepHIira XaM xapakar Kuirad. Kupurtuin Mmapkepu sca
XaTOJIMK OOp JKOWTa KEIau.

Kyn yupaiinuran xaronapnan siHa Oupu — yuyta * O€ITMCHHUHT EHMa-E€H
KEJTHIIIHN:

>2%% |*3*sin(l.);

Error, * unexpected (Xaromuk, *  KyTujaMmaraxzia)

Maple 0y epaa yuuHum * (KymadTHpHUII OMEPATOPH) OPTHKYA IKAHIUTHHH
KYpCaTMOK/A.

CHYKOHYAHMHT YHT TYyrMacHMHH OOCraHjga XOCHJ OViaauraH KOHTEKCT
MCHIOIaH sIYCHKAIapHUHT XOJIATUHUA OOMIKAPUII YYYH (GONTATAHUII MYMKHH.
Arap KUPUTHUIII STYCHKACHHUHT YCTHIA CHYKOHYAHUHT YHT TYIrMacu 00CHIICa XOCHUI
Oyamurad KOHTEKCT MEHIO KyWHIard y4Ta KOMaHIaH! 3 HIUra OJia i’

Standard Math — kupuTHATaH UdpoATAPHN MAaTEMATHK IHAKIIA KYPCATHII

PEKUMUHH yJIAaUU Ba y3a/H;
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Maple Input — xupuTum sigelikacu MaTeMaTuk EKM MAaTHIM [IaKira
yTKa3aau,

Execute — siuelikanu OaxxapUiIuIl PeKUMUra YTKa3aau.

ByHpan Tamkapy KOHTEKCT MEHIOJIA aJMAallMHUII Oy(EepHUHHMHI XOJIaTHra
oormuk xosga Cut, Copy Ba Paste komanmanapu xam OYJIUIIM MyMKUH .

CUYKOHYAHMHT Yam Tyrmacu Oomkapuil (HOKYCHHHU Y3aTHII, KUPUTHUII
MapKEpPUHU CUJDKATUII Ba XYXOKaTHHHI alpuM KHCMIIADUHHM QXpaTUIl Y4yH
WIUIATAIAIH.

Maple cumBomm (aHaMTHK) XECOONaNUIap y4yH KarTa UMKOHHSTIAPHU
oepanu. Kyitnmgaru coama MUCOJIHY Ky paitimk. YuTta napasuien ynanarad R1, R2 Ba
R3 pe3ucTopiapHuar ymymuil kapunuurd RO Hu anuknam 3apyp 0yicuH. ABBai
RO yuyH TeHr/1laMaH! KUpUTaMU3:

>eq:=1/R0=1/R1+1/R2+1/R3;

eq= Lot 1 1
9 R0°RLTR2 " R3

Kelinn tenrnamanapuu eumin ¢pynkuusicu solve €pnamuaa RO yuyn ymymuii
XO0JI1arv aHAIUTUK U(POJAaHH OJIaMU3:
>R0O:=solve (eq,R0) ;

RO = R1 R2 R3
" R2R3+R1R3 +R1R2

Oumu R1, R2 Ba R3 HuHT KOHKpeET Kuiimatiapu, Macanan Rl=1, R2=2 Ba
R3=3 yuyn RO HUHTr KuiiMaTuHu X1UCOOIAMMHI3 MyMKHH:
>R1:=1:R2:=2:R3:=3:R0O;
6

11
€KH
>evalf (%) ;
.5454545455
Tpuronomerpuk wudonanapuu conanamrupun  Gyakausicu  Simplify
€épaaMuia y3rapTUPHUILLL

>eql:=cos (x) *5+sin(x) *4;

16



eql = cos(x)°® +sin(x)*
>simplify(eql) ;
cos(x)® +1 — 2 cos(x)? + cos(x)*
XOCUIaHU CUMBOJI KYPHUHUILIA AaHUKJIALL!
>y=cos (x) *5+sin(x) *4;
y = cos(x)> +sin(x)*
>dy/dx=diff (cos (x) *5+sin(x)*4,x) ;

g;’ =5 cos(x)*sin(x) + 4 sin(x)* cos(x)

HuTerpamHam CUMBOJI KYpUHUIITA XUCOOTaI:

>Int(l/sqrt(1-x72) ,x=0..1) ;

>int(1l/sqrt(1-x72) ,x=0..1) ;

1
2TE

>Int(1/sqrt(1-x"2) ,x=0..1)=int(1/sqgrt(1-
x*2) ,x=0..1) ;

WHTerpanHn MareMaTuK KYpUHHMINIA YMKAPUII YUyH HMOUIaTWIaauras Int
dyHkImscura 3pTHOOp OepuHr. Y Nt QYHKIMACHHUHT WHEPT MIAKIH OYiIuo
xpcoOaHaau. XamMMa uHepT QyHKuusuiap 6ot xap@ Ouman OomniaHaau, ogaTaara
dbyHKIMsIIap 3ca KMYUK Xapdaap Oumnan E3unaau.

Tenrnamamapau euuin yuayH SOlve dyHkumscuman QoiganaHuIaIn.
Kyinaarn 4yn3ukiv TeHriaManap CUCTEMACUHU CUUIITHU Ky PaWIIVK:

X+y+2z=5
x-3y=3
y+7z=9
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Tenrnamanmap cuctemacuan Maple Kowmpamapura acocaH KHPUTaMH3 Ba
Enter Hu 60cu6 TY¥pu E3UNTaHIMTMHN TEKIUPUO 0JIaMU3
>eqgsl :={x+ty+2*z=5,x-3*y=3,y+7*z=9};
eqsl = {x+y+2z=5x-3y=3,y+7z=9}
Tenrnamamap  cucTeMacMHM — eduinl  ydyH  SOlve  dyHkimscuman
dorinaranamMm3
>solve(egsl, {x,y,z});

{Z_g _£ X_§
“13Y 71313

FOkopumaru TeHrnamamap cuUCTeMAacHWHHU OOIIKa4da WyJl OWJIaH XaM E4HII
MYMKHH
> solve ({x+y+2*z=5,x-3*y=3,y+7*z=9} ,{x,y,z}),

{Z_E _£ X-§
13V 1313

Ac000J1ap NaHeJ M KOHTEKCT MeHICH OniaH nuwiam. Ac6o0nap nmanenu
(Tool Bar) 5-pacmaa xypcarwiarad. ¥ Windows-unoBaigap ydyH THIHK OYiraH

OeNTuIaHnIILIapTa 3ra.

O[=RR(S] [ [=@] [>]] [Z[T[-] =[] [=[=][0] §
L= ] £ 2]

5-pacM. Ac60061ap maHem
Konrekct ac6o6map Context Bar manenmu TekcTiapHu Qopmardaii,
KUPUTWIAETTaH MareMaTuk MGOoJaIapHUHT Ba TpapUKIApHUHT MapameTpiIapuHu

YpHATUII WIUIAPUHU OCOHJAIITUPUIN YYYH XHU3MaT KWIaAu. YHUHT TapKuOu
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KOHTEKCT-OOFIMK OYIMO KUPUTHUIL MApKEPUHUHT >KOPHUI X0JIaTU Ba aXpaTUJIraH
aNieMeHTIIapra OOFIMK X0J1/1a Y3rapub Typaiu.
KoHTeKCcT naHen u30X MaTHU KUPUTWIAETTAH1a KyHHUJaru SJeMeHTIapHu Y3
uaura oyaau (6-pacm):
mpudTIap Ba CUMBOJUIAPHUHT Yidamilapu Ba TypJIapUHU OeNruiaml y4yH
pyuxamiap Ba Tyrmaniap;
MaTHHU TEKHCJIAIll y4yH Tyrmajnap;

XYKIKATHA TS"J'II/IFI/IUIEI HNIIATUII KOMaHAACHUHUHI TYI'MaCH.

P Momal ﬂ |TimesNewHDman j |12 ﬂ E

6-pacm. 130X MaTHH y4yH KOHTEKCT ac0001ap maHenum
Kuputumn Mapkepu KUpPUTHII CAaTpUHMHI ycTWaa OynraHga Ba
CUYKOHYAHUHT  KYpCAaTKMYM CUHTAaKCMCHM  Tekumpum  (Auto-correct —
AaBTOKOPPEKIMs) TYTMaCUHUHI yCTUTa OJMO KEJIMHraHJard KOHTEKCT MaHEIHUHT

KYPUHUIIN /-pacMa KypCaTHITaH.

RI=ES

File Edit Yiew Insert Format Spreadshest  Options  Window  Help

OeRRE =R [>]7] T[] EE [==] @ [RR[x] [1] ] |
A

R T Suto-comect the
zyntax of the
EXPrEssion

[} int (x|, x)

| Time: 8.2 [Butes 456M | Available; 577M

/-pacm. KOHTEKCT MaHEMHUHT KYPUHUIIN

19



AWiTalinmuk wHTErpan xucoOmaHaérranga KupuTwiaérran x“n udogamgaru

Japaka KypCcaTKU9H n TYITypuO KOJIUPUITaH:

> int(x",x)

Arap aBTOKOPpPEKIMS TyrMacuHU OOcCcak KUpUTWITaH udoja Kyiumaruya
y3rapaau:

> mnt(x” %7 ,X)

Maple mapaka KypCcaTKMIMHN KUPUTHUII 3apypJIMTHHU KypcaTtasnay. lapaxka
KYpCaTKW4I1 N KHPUTHITaHaH KEHUH TYFPH )KaBOOHH OJIaMu3:

>int(x*n ,x);

(n+1)
Jx” dx X
n+1

Sna 6up MucoJIHY Ky pailiiuk. By cadap kaBc Tyurypud KOJIIUpUITaH:

>int(x* n ,x;

Arap aBTOKOppeKIHs TyrMacuHu Ooccak Maple aBromaruk Tap3ga xaTroHu
TYFPUIAUIN, SHHU TYITYPHUO KOJIUPHITaH KaBCHH 310 Ky sSIIu:

>int(x* n ,x);

Mynpait xkuamO, aBTokoppekuuss Tyrmacu — Maple Input ¢opmaruga
kupuTWiaérradn udoasapHu omepaThB Ha3opaT KWIMII Ba KYTOJ XaTOJIApUHU

TYFpuiail yayH ¢oigany OV Iuim MyMKYH.

£ Maple 7 - [Untitled (9) - [Server 1]] D@[‘?
@ File Edit Miew Insert Format Options  Window  Help
D]z[B|R|S] [ [=)@) (> | [Z|T|-] [S[F] =] @ E

| £ o] [ef v ] |

Toggle the input -
dizplay between

Standard M ath and
taple naotation

Time: Bl |Butes: 362M .-’-‘-.vailal:nle:158l‘-#|<|

8-pacMm. Mdboaanapau ctaHaapT MaTEMaTHK IIAKITa YTKA3HIII TyTMacu
Ndbonamapan Maple maknmman cTaHmapT MareMaTuk mmakiara (€ku

TeCKapucura) yTKa3uil TyrmMacw 8-pacmpaa kypcarwirad. CTaHIapT mMaTeMaThk
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IIAKJITa YTWIraHAa KOHTEKCT MEHIOHMHI YHI TOMOHHJA KUPUTHUII MaUJIOHU XaM
xocun Oyiamu. YHra KupuTwiran udojanap xamaa y3rapTUPHIUIAP KUPHUTHUII

carpuaa XxamMm 5/13 AKCHUHHU TOIIagu.

1.2. @aiaap Ba Xys#okaTaap OUJIaH MILIAIT

Maple tTm3umuga Xyxokariaap Owmian notebooks («OmoxkHOTIap» €Kku «EH
nadrapyanap») yciayOuWaa wuNUIAaHAAW. XYyXoKariap MarHiId Ba  (QopMymiaan
Omokmap, xucoOJjam HaTWKadapw, Xap Xl Typaarun rpadukiap Ba OOINKa
KOMITaHEHTAJIApHU {3 WYUTa OJIUIIN MYMKUH. XyxXoKaTiap Qaiyuiap KYpUHHIIIIA
TalIKU XOTUpa KypwiManapuaa (KaTTHK, IOMIIOK €KH KOMIIAKT-IUCKIap/a
CaKJIaHaJIN ).

Maple tusumupna Typim  dopmarmaru - daiiapaaH - GoimaaaHuIaau
(paliTHMHT HOMU LIAPTIM paBUILIa * OeNru OWIaH KypcaTuiraH):

*ms — rpaduxk wunrepdeiiciu Tuzummap (Windows/ Macintosh) yuyn
XyXOKaTIapHUHT (aiiuapu;

*.msw — xyxokatnapausr daimapu (Worksheets);

*.IXt — maramm ¢aiimap (mry xymiaagad Maple-mata dopmarn);

*tex — LaTeX ¢opmarunaru daitnap;

*.ind Ba *.lb — OubmmoTekanap ¢aiapu;

* .1 — naku Maple-trmHunHr daiapu.

File mentocu

File menrocu daimap OwiaH unuiam y9yH acOCHM aMajUIapHU Y3 WYWTa

omaau (9-pacm):
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El Maple 7 - [Untitled (11) - [Server 17]

Edit View Insert Format

Options  Window Help *
Chrl+h El
open... Chrl+ O
Open URL...

Save Chrl+5 -
Save As...

Export As »
Close Chrl+F4
Save Settings

AutoSave Settings

!

—
e

<

Print... Chrl+P
Prink Preview. ..
Prinkt Setup...

1 D:YDocuments and SetkingsiAAMHHKCTpaTOR MoK ADKYHEHTEN L mws

Exit Alt+F4

Create a new work sheet

9-pacwm. File mentocu

New (Ctr+N) — ssHru XysoKar spaTwii,

Open (Ctrl+0) — maBxy Xy»KKaTHA OYHIIL,

Open URL - URL-anpecnu ouwi;

Save (Ctr+S) — akTtuB XyxoKaTHU CakIall;

Save As — akTuB XyX»OKaTHHU STHTH HOM OWJIaH CakJIal ;

Export As — ¢aiiiaHu 3KCcrnopT KWInLL,

Close (Ctrl+F4) — axTuB Xy»OKaT OMHACUHHM ETHILL,

Save Settings — Maple xoHdurypanuscunu (YpHaTMaIapuHu ) €310 OJIHIIL,

AutoSave Settings — Maple xoudurypanuscuan aBTOMaTHK Tap3aa E3u0
OJIUIIL.

Print Preview — 4o sTulaH oOJIAUH XyXOKaTHUHT KaHIal YOIl STUJIAIIHA
Kypu1L,

Print (Ctrl+P) — xy»oKkaTHH YOI 3THIL,

Printer Setup — npuHTEpHUHT TapaMeTpJIApUHK Y PHATHIIL,

Exit (Alt+F4) - Maple TusuMugan YMKHIIL.

Print (CtrttP) komanmacu Xy;xOKaTHH TYJIMFWYA YOT STHII WMKOHHSITHHH
oepanu. Yon stum rpaduk pexuMaa amara OIMMPUIUIIM cabadiii TE3IMTH KaTTa
oymmaiinn. New koMaHmacwaaH SHTHA XyXoKaT OYHWIN y4yH (oHIaIaHIaIu.

Ounnran xyxokatra apromatuk tap3na Untitled (N) nomu 6epunaau (6y epaa N-
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Oyryn coH). by HomHm Save As  komaHmacu Epaamuia Kepakid HOMTa
ATMAIITUPUIIT MYMKHH.

Maple Tim3umu Qavmnapau Kyiunaru (gopmamiapia cakianl UMKOHHSITHHH
Oepanu:

Maple Worksheet (*.rnws/*.ms) — Maple popmatuna,;

Maple Text (*.txt) — Maple marn popmaruna;

HTML Source (*.html) — HTML ¢opmaruaa;

Text (*.txt) — maTamu Gpopmaraa;

LaTeX Source (*.tex) — LaTeX dopmaruza.

Export As xomanpacu ¢Epmamuna daimmapan Kydugarn Qopmariapra
AKCTIOPT KUJIMIII MyMKHUH:

Maple Text (*.txt);

HTML (*.html);

HTML with MathML (*.html);

Plain Text (*.txt);

Rich Text Format (*.rtf);

LaTeX (*.tex).

I'paduxnapuu Maple DFX, EPS, GIF, JPEG, POV, WMF é&éku BMP

dopmarnapaa cakiam UMKOHUSTUHH Oepajiu.

Edit menrocu

Edit wmentocu (10-pacm) Oup Heua Trypyxra OYIHHYBYH TaxpHpJIalll
aMaJUIApUHU Y3 U4ura ojaav. bupuHun rypyxra Kyuuaarda amamiap KApaau:
Undo (Ctrl+Z) — cyHrru taxpupJian aMaTiHA OCKOp KHJIa Iu,

Redo (Ctri+Y) — cyHrru 6exop KWIMHTaH aMalHU TUKJIAW/IH;

Cut (Ctr+X) — axparwnran ¢parMeHTHH KHPKUO OJIMO ajIMaldHHMII
Oydepura xoitnaiiay,

Copy (Ctrl+C) — axparuiarad (GparMEHTHHHI HYCXaCHMHH  aJIMAIMHMII
Oydepura yTrazanu;
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Copy As Maple Text — axpartunran ¢pparMeHTHUHT Hycxacuau Maple-mata
dopmaruna anmammaui Oydepura YTKazaay,

Paste (Ctr+V) — anvanmamm Oydepumarn ¢parMeHTHH —XyXoKarra
YKOMJIALITUPAIH;

Paste Maple Text — anmanmuanm Oydepunaru ¢parmentHn Maple-mata
dbopMarua XyxKarra Kysijiu;

Delete Paragraph (Ctrl+Del) - maparpaduu (catpan) oam6 Tanniaigy;

Select All (CtrH+A) — xy»okaTHHHT XaMMa 0OCKTIapHHU aXKpaTajiH.

Ed Maple 7 - [1.mws - [Server 1]] = @E|
@ File B&s[® Yiew Insert  Format Cptions — Window  Help - a8 x
O] UndoDelets bz [Z]T[-] [&]E] [=]=] @
(= =1 Copy kel &
Copy as Maple Text )
L Paste Chrly sin(x )
> E v=-2..2);
Select Al Chrl+a
Find... Ckrl+F

Hyperlinks. ..

Unit Convverter..,

Complete Command  F&

v Entry Mode FS
Split: or Join k
Execuke L4
[ = Remowe Cubput r

-
Cut the zelection to the clipboard |

10-pacm. Edit mentocu

Keitnnru rypyxra Kyiuaaru aMauiap KAupaiau:

Find (Ctrl+F5) — xunupuin ofiHacuHM YUKapaIu;

Hyperlinks — penaktupoBanue rumepccuiikalapHu TaXpUp KUJIHUIIL,
Object — oObekTIapHU TAXPUP KUITHILL,
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Unit Converter — 6up Y190B OUpIUTUIaH UKKHHYUCHTA Y TKA3HIII;

Complete Command — rtyrauianmaras >xopuii Maple-twinaru komMman aHuHT
KaHJail Tyrajuiail Kepakjiuri TYFpUcHa iy 1-iypuk Oepuii;

Entry Mode (F5) — xupuruimn pexumunu y3raptupui (OaxapuiManiurad
MaTH PEeXUMHUIAH MaTeMaTHK U(o/1a pSKUMUTa YTHIN €KW aKCUHYA).

CYHITH rypyXx KOMaHaIapy Xy}OKaTHUHT SYeHKaIapy Ba CEKIUsIapy OuiaH
UIIUTAN KOMaHJAIAPUHY Y3 UYHTa OJyBYH OCT MEHIOJApHH OYa/IH:

Split or Join — oObeKTIapHHU AKPATHII KM OUPIIAIITHPHIIL,

Execute — Xyi#oKaTHHHI @XpaTwiraH KUCMUHM €KUM XaMMacWHU HILITa
TyurypHii,
Remove Output — Xy#OKaTHUHT XpaTHITaH KUCMUHH €KUM XaMMacUHU

YUKAPUITHA OCKOP KMJIHIIL

Maple TtusumMuaa oObexkTiiapHU OWp OWHAJAaH WMKKMHYM OWHAara cypuo
yTkazum (Drag and Drop) uMKOHUATH XaM MaBXyJ. ByHUHr ydyH axpaTuiraH
0ObeKTJIap CMYKOHYAHUHT Yal TyrMacu OocwiraH XoJjjaa Oolika oWHara cypu0
VyTkasuaagu. Arap yTkasum BakThga Ctrl xmaBumacm  Gocmb  Typuiica
00BbEKTIApHUHT HyCXalapu YTaau, y3Japy 3ca dCKH KOWIapuIa Koaaauiap.

Split or Join koMaHgacu Kylnuaara 0CT MEHIOJIAPHU OYajIu:

Split Execution Group (F3) — carpHu ukkura 0y uii,

Join Execution Group (F4) — kyumHu catpiapHu OUPIIAIITHP UL,

Split Section (Shift+F3) — cekiusiau nkkura 0y,

Join Section (Shift+F4) — xy1Hu cexusiIapHA OUPIIAIITHP UL

Execute koMaHacH MKKUTa KOMaHJIaHU y3 UYHTa OJTyBYHM OCT MEHIOTA JTa:

Selection — Xy»OKaTHUHT @KPaTHITaH KACMHHN WINTa TYITYPHIIL,

Worksheet — xy»okaTH TYJIMFHYa MINTa TYLITYPHIIL.

Ym0y komannanapra anprepHaruB Oyiaran Enter kmaBuimacuHu 60CHII MY IH
OwnaH Qakar OuTTa caTpHU MINra TYLIIYpPUII MyMKUAH. XyxoKaT Karrta OyiaraHaa

OyHal Wy Ky BaKTHU OJIajIy.
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Insert wmentocu (1l-pacm) Taxpup KuIMHAETraH XyXoKarra Xap Xl

Insert MmeHrOCH

00BEKTIApHU KY WU KOMaHIaJIapUHHU Y3 WYUra oJaju:

El Maple 7 - [1.mws - [Server 1]]

@ File Edit Wiew BGESSN Format

B=1ES

Options  Windaw

Help Text Chrl+T -0 X
| [ |E:-"'|%| | &  Standard Math Chrl+R :I E
Maple Input Ckrl+ 3
| H |$| |':~"';'| ! |.' Standard Math Input  CHrl4-3
 Z2(X,¥) 'S Execution Group » EIA
Plat 4
(> plot3d(z Spreadshest 2 ;
Paragraph r
Section
Subsection
HyperLink. ..
Object...
Page Break Ckrl+Enter

e
A
Lt

11-pacm. Insert meHrocu

Text (Ctr+T) — maTH kupuTHIIL;

Standard Math (CtrH+R) — Oaxapunmaiiiuran MareMaTtuk HUQOTIapHU
KUPUTHIIL,

Maple Input (Ctrl+M) — Maple-bopmarna Oaxkapuiaaurad wudogaaapHu
KUPUTHIIL,

Standard Math Input (Ctr+G) — xupuTHm catpura udogarapHu MaTeMaTuK
HIaKJ11a KUPUTULLL,

Execution Group — Gaxkapuiiauras siaeiKaHu KHPUTHUII MapKEePHIaH OJIUH
€K1 KEWMH Ky WL,

Plot — ukku €ku yu Yuamim rpadUKHAHT OY 111 AOTOHUHH KY HUIIL;
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Spreadsheet — »neKTpoOH JKaABATHH Ky WHIIL;

Paragraph — marn maiionuHau (ab3arHu) Ky AW,

Section — cekius KHOMKACHHHU K HHIIT,

Subsection — ocT cekius KHOMTKACUHHU Ky HHIIT;

HyperLink — runepccuka Ky iur,

Object — Oofanran €ku y3IamTUPUITaH 00 bEKTHU Ky WHIIL,

Page Break — caxudanapuu axxpaTwiiL.

Text komangacuIaH KeMMH dakaT W30X MAaTHUHU KUPUTHIIT MyMKHH. Standard
Math komaHjgacumaH KeWHWH caBOJI OEITHCH YHMKaAud Ba OakapuIMaiIuraH
MateMatuk udoAanapHU KUpUTWIaau. Enter O0ocwirangaH KeWWH KUPUTHITaH
ndoa KHPUTHUII CaTpHIa Ky PUHAIH.

Maple Input komaHmacu >KOpUH caTpHH OaxapuiIaguraH MaTeMaTHK
udoaarap KUPHTWIAAWTAH carpra aimantapand. CaTpHUHT OOIDIAHUIIHIA
KUpHUTHIITA Takiud Oenrucu > Xocwi Oymanu Ba Oaxapwiagurad udoaagapHA
KAPUTHUIIHKA OONUIAlll MYMKHH. Arap KOHTEKCT MaHENIard x OCNTHIIM KHOTIKa
Oocuinca kupuTwirad wudoga TaOWUKH MaTeMaTUK KYypUHUINTA VTagd. DHIU
KAPHUTHIIHU (PaKaT KOHTEKCT acO00ap maHeauaarn KUPUTHII Mai0HUA TaBOM
STTUpUII MyMKuH. Enter kmaBuimacm OocwiraHgaH KeWWH KApUTWITaH udoa
KUPUTHUII CaTpUaa XOCHIT Oy Iaau.

Execution Group KOMaH1aCH HKKUTa OCT MEHIOTa 3Ta:

Before Cursor (Ctr+K)— Oaxapunaguran siuelikaHu KHPUTHII MapKepH1aH
OJIIVH Ky MWL,

After Cursor (Ctri+J)— Oaxapwiaguran sYeiKaHd KHPUTHII MapKepuiaH
KEWWH KyMWUIL.

Ymby xomaHmamap &paamMuaa TaKOMWUIAIITHPWIAETTAH — XYyXKKATHUHT

VCTAIITaH dKOWNTA STHTU KUPUTHI STYEUKATapUHU KOMIAIITUPHULT MYMKHH.
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Insert Spreadsheet komangacu épaamuia XyxoKarra OV AIEKTPOH JKaiBaTHU
KYWHII MyMKUH. DJIEKTPOH JKaJBal caTp Ba yCTyHjap Oyiinua aapeciiapra sra
OyJIraH MKKM yauaMiM suelKajap MacCUBM KypuHMIIMaa Oymagu. FOxopu uamn
TOMOHJ1aru siueiika Al aapecrasra, Oy epaa A-yCTyH pakamu Ba 1-carp pakamu.

Insert Spreadsheet komanmacu OaxapwiraHga XyXoKarJard MabIyMOT
KAPUTHIMAraH XaMma siuedkaiapra Oyl 5SJIeKTpOH JKaIBAIHU KYyHWIAIH.
DIIeKTpOH J>KaJBaTHU MaxCyc KOMaHjamap Epaamuna €Ku Kynga TYJIUPHIL
MyMKUH. ByHUHT y4yH TyJAaupuiagurad sideiika CUYKOHYAHUHT Yam TyrMacu
épnaMua OenruiaHaay Ba KOHTEKCT MEHIOA XOCHII OYIraH KUPUTHUII Mai 0 HUT a
3apyp udonmanap &mnaau. keiimH Enter xmaBuimacu Gocwiica €3yBiap suelkana
KYpHUHAIH.

Arap KUpUTHII MapKepu d3JEKTPOH KaJaBajl suehkanapunan Oupuma Oyica
Spreadsheet MeHtOoCHra KUpUILI MYMKUH O 1aau.

Spreadsheet MeHIOCH 7IEKTPOH KaBajl OMIIaH UIIUIAIT KOMaH/ aJlapura ara:

Evaluate Selection — axpatuiran siuelikagaru udogaiapHu XUco0JIar,

Evaluate Spreadsheet — JKagBaanuur xamma siaeiikagapumard udosaaapHu
XycooOJarir;

Row — catpnap Onyad unwian (K, HYKOTHII Ba X.K..);

Column — yctyrnmap Ownan nnoiam (KyHw, iWyKOTHIN Ba X.K..);

Import data — mabmymoTnmapHu OOmIKa AacTypiaplaH oMl (Macasad,
MATLAB nan);

Export data — maOnymoTiapHHU OOIIKA 1acTypiiapra dKCIIOPT KUJIHIIL,

Properties — siuelikaHUHT XOCCANAPHUHU KYPUIIL,

Show Border — »aaBaJHUHT XOIIUSICUHH (PAMKACHHHU ) Ky PHIIL;

Resize to Grid — »aaBajaHUHT YITdaMIIapUHU Y3Tap THPHIIL

Arap >kxanBan akTHB (Kypcop >KaJBAIHUHT WYHJIa) OVAraHaa CUIKOHYAHWHT
yHr Tyrmacu 6ocuica FOxopuaa kypud yrunran Spreadsheet mentocu yukanu.

Maple >xanBanmapuma MaTHIM Ba COHIIM MabJyMOJIApIaH TaIlIKapy CUMBOJLIA

MabymoTiap (popmynanap) OusiaH Xam MILIAIl MyMKHUH.
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Kangsan akTuB OynraHga KOHTEKCT MeHIO (ac000yap MaHEIMHUHT TMacTHIa

YHT TOMOHJIa TYPTTa KHOTIKara ara 0ynanu. Yinap Kyiunarunap (4amnjaas YHrra):

Fill a range of cells — >xamgBanm sueiikajapuHM aBTOMATUK paBHUIIA
TY IIUPULLL
Evaluate all stale cells in the spreadsheet — sxagBamHuHr xamma

AYEHKAJIAPUHU UIITA TYLIYPHILL,

Accept the input and evaluate it — xupuTHin MadgoHura E3maraH
MabJIyMOTJIAPHU KUPUTHII Ba OaXKapHuIIr,

Restore input to the previous value — suciikaHMHT aBBaIrM KUHMATHHU

THKJIAIII.

1.3. Maple Tu3ammuga MmabaymoTiaap Typiaapu

Maple-tiuim Oup BakTHHHT Y3112 XaM TU3UM OHMJIaH MYJIOKOT KM (KUPUIII)
TWIM XaM JacTypjiam TWik OynumO xucoOmaHaau. Martemaruk wmacajiajapHu
nactypyam O0yinda Maple-tvim HT Ky4ii qacTypiiann THILUIapUIaH OUPUIND.

Maple-tumuannr andabut 26 notur xapdaapu 10 apab pakamiapu Ba 32
Maxcyc cUMBOJUIapAaH ubopar. Maxcyc cumBoUiapra apuMeTuK oreparopJiap
+,-,*,/, napaxara kytapuii 6enrvucu * Ba Oomkanap Kupaau. Maxcyc cumBoJLIapra
KyWHJaru TWIHUHT CUHTAKCUCH JIEMEHTIIapU XaM KUPaJIH:

% — aBBaJI'M aMaJIHUHT HATH)KACUHU CAKJIOBYHU TH3UM Y3TapyBUUCH;

— XucoOJaml HaTWKACHUHM YMKAPUIIHU TYXTaTHO Typaaurad udoaa
bukcaropu;

, — — XWcoOJialml HATWKACWHM YWKAPUIIHU TabMUHIAnuran wudoaa
bukcartopu; ;

# — nacTypuil U30XHUHT KYPCATKUYH;

" — carp yexnarnuu (Macanias, 'string');

'= — ¥3namrupul oneparopu (MacaiaH, X:=5);

. ; — 06V oneparop;

;. — y3rapyBuM TYpUHUHT KypcaTKuuu (Macanas, n:integer €ku z:complex);
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\ — Teckapu Oy OenrucH, KOHTEKCTra OOFIMK X0J1a Bazudacu y3rapud
Typaju.

3axupara OJMHraH Cy3JjapJiaH WapTiu udoaanap, UUKIUIAp, Npoueaypaiap,
Ba OOINKApYBYM KOMaHAAIAPHW XOCHWJ KWIMIN Y4yH doinananmwiaan. Maple

TU3uMUa 42 Ta 3axgpara oJiuHraH cys 6op (3.1-xagsan).

3-1-xanBai

and break By catch description
do done el if else End

error export fi finally For

from global if in intersect
local minus mod module Next

not od option options Or

proc quit read return Save

stop then to try Union

use while

Maple  ymyman osranma maremMatuk udojaiap OWIaH W KypyBYH
TH3UMIUpP. Marematuk wudomamap MaTeMaTUK KOHYHJIAp Ba Y3rapTHPHII
Koujajlapura acocaH OaxOJIAHWIIM Ba Y3rapTHPWIMIIA MYMKUH. Macanan
ubonanapau  copnanamTupunt  Gyakmmacu - Simplify  kymmab  maremarumk
udoanapHU COMTATANTUPUIIA MyMKHH:

>restart:simplify (sin(x)*2+cos(x)*2) ;

1

>simplify ((x*2-2*x*a+a”2)/ (x-a));

X—a

€K1 MaTeMaTUK HOTAIMsIa
> restart; simplify (sin(x)?+ cos(x)?)

1

x> —2xa+a’
X—a

> simplify (
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Ndonanapuu xuputuin Enter xnaBummacuHu Oocuil OwiiaH TyrajlaHau.
byHna kupuTHII MapKepy CaTPHUHT Xap KaHJai mo3unuscuaa OYiIuim MyMKUH,
CYHITHAA TYpHIIH IIApT dMac. Arap KHPUTHUIIHHU SHTH caTpra YTKa3WIl Kepak
oynca Shift Ba Enter kmaBuimagapu Oupramukaa Oocuiaagu. CecCUSHUHT
CYHITHJIaH XucoOjaraHna OMpUHYU, UKKUHYM €KUM YYUHYU HU(OJaHU YaKUPHII
y4yH OWTTa, UKKUTA €KH yuTa % OENTHCH HILTaTHIIAIH:

>a:b:c:

Kopuit xyxokar OWaH MIUIAIIHM Tyrajulall y4yH KUPHUTULI caTpura
KUpUTWITaH quit, done €k stop KoMaHanapaaH OUPUHU Oa)xKapHuILl €TapIIu.

> stop;

Maple wudonmanm yuparramga yHM ~— Oaxonaiau, SBHH  XHCOOJIAII
UMKOHUSITIIApUHM VpHataau. Arap udojaa ckausip Vy3rapyBum Oyica YHUHT

KAWMAaTH 4YHKapuIl syeiikacuja Kypcartwiagu. MypakkaOpok Typjarud €Exku
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aHWKJIAaHMaraH Y3rapyBYWJIApHHHI KUHAMAaTiapu 23Mac, dakar HOMJIApHU
KalTapUIIaJIu.

Xap xui Typjaaru udoaanapHu 06axosam yuyyH Ky1iad (yHKIUsIap MaBxKy/I.
YnapHUHT acoCHIIapy KyHUAUTIIap:

eval (array) — array MacCUBHHUHT XHCOOIaHTaH KUAMaTIapUHU KalTapajiu;

evalf(expr, n) — expr ndogann xucoOIaliaN Ba HATIKAHM YHIIM HYKTaaaH
KEWHH N Ta pakaM OVraH CUpFaTyBYM HYKTaJIM COH KYPHUHUIINIA KalTapaiu;

eval hf(expr) — expr udomanu xucoOmaiian Ba HATH)KAHU MIILIATHIAETraH
KOMITIOTEpTa TETUIIUIA aHUKJIMK1a KauTapajiu;

evalf(int(f, x=a..b)) — anuk unrerpannu (f,x=a. .b) 6axonaiinu Ba KUAMaTHHU
KalTapaau,

evalf(Int(f, x=a..b)) — wunept Pynkuus O6wnan 6epuwnran Int(f,x=a. .b) anuk
UHTErpaTHU 0axoJiaiiiu Ba KUAMAaTUHU KalTapaju;

evalf(Int(f. x=a..b, digits, flag)) — IOxopumarura yximair JIeKHH aHHMK
UHTETPATHUHI KUAMATUHM YHIM HYKTaJaH KeWnHru pakamsap conu digits Ba
xpco0bamt ycynmuHuHr crierudukanuscyu flag Ouman Oupranukaa Kairapaiy;

evalm(mexpr) — mexpr marpuiiaBuii KPoJaHUHT KMHMATHHA XMCOOIaliau Ba
KauTapaju,

evalb(bexpr) — MaHTHKME WQOMAHUHT KUAMATHMHUA XUCOOJIaiau Ba
KalTapaau,

evalc(cexpr) — xomIutekc U(oJaHUHT KHAMATHHU XUCOOJIakIH;

evalr (expr, ampl) — wunTepBasM HdoAATAPHUHT KUHMATHHU Oaxoaiinyu Ba
xuco0aanau (GyHKIps OMOIMOTEKa1aH YaKUPUIIUIIN KEPaK);

shake(expr, ampl) — uHTepBamIN MOIAHN XECOOIANTH.

Arap evalf ¢ynkiussHuHr N mapamerpu Oepwimaran Oyiaca y n=10 ned
xucobaananu. Ubomamapaa xoncrantagap (Macaman Pi, exp(l)) Ba dbyHkuusiap
(macaian, exp, In, arctan) nnwiarmmnm mymkuH. Komreke udonanapaa (mexpr)
KOMIUTEKC oniepanaaiapaan (a + 1*b) ramkapu ogarmarn MaTteMaTHK (QYHKIUsIIAP
(3.1-xanBan) XaM MIUIATHIMIIA MyMKHH:

3.1-xamBan
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sin Cos tan CSC

sinh Cosh tanh csch
arcsin Arccos arctan arccsc
arcsinh Arccosh arctanh arccsch
exp In esqrt *

polar argument signura csgn

Ei LambertW dilog surd

Ndonanapuu 6axomnaiil Ba xucooOarira MUCOJUIap:

>eval (sin (1)) ;
sin(1)
>evalf(sin(1l));
.8414709848
>evalf(sin(l),2);
.84

>evalhf (sin(1l));
.841470984807896505
>A:=[[2,5]1,[7,311;
A=1[25], [7.3]]
>eval (d) ;

[[2, 3], [7, 3]]

>evalm(10*A+3) ;

23 50

{70 33}
>B:=[[1,2],[3,4]1]:

> evalm (A&*B) ;
17 24
16 26

>evalm(A/B) ;
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sec
sech
arcsec
arcsech
abs

Re

cot

coth
arccot
arccoth
conjugate

Im



o
2 2
19 1
2 2
> 4<7;
4<7

> evalb (4<7) ;
true
> readlib (shake) :evalr (min(2,sqrt(3))) ; 3

Maple sixkka udonanapaan Tamkapu yJapHUHT KETMa-KETJIMTH OWJIAaH XaM
unuiamm MyMKuH. MdopanapHuHr kerMa-keTiura 1e0 Oup-OupujgaH Beprys
Ownan axparwirad Ba (ukcarop (0 éku ;) OwiaH TyrajulaHrad wQogaJapHUHT
KaTOpHWIra anTWIa A, MacaaH:

>x,Y,2,%-y,24.8,sin(Pi/6) ;

X, Y, z, Xy, 24.8, 1/2

Kerma-ker wudoganapHu aBTOMATUK paBHIyia (GopMariam y4yH Maxcyc
oreparop $ Kymanunanu. Yoy oneparop/iaH KelnH udoianap COHU EKH yiap HU
dbopMmartiain yerapagapu Oepuiaau:

>x,y,2,%X-y,24.8,sin(Pi/6) ;

X, Y, Z, X-y, 24.8, 1/2

> x+y$3;

Xty, Xty, Xty

>$1..7;

1,2,3,4,56,7

> (n**3)$n=0..6;

0, 1,8, 27, 64, 125, 216

>Y2[i]1$i=1..7;

Y2,,Y2,, Y2, Y2,, Y2, Y2,, Y2,

Ndonanap keTMa-KeTIMTHHU XOCHWJ KWIHII Y9yH Se( (YHKIMICHUIAH XaM

doiinananui MyMKHH:
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> seq(cos(a) ,a=1..6);

cos(1), cos(2), cos(3), cos(4), cos(5), cos(6)

>evalf (seq(cos(a) ,a=1..6)) ;

5403023059, -.4161468365, -.9899924966, -.6536436209, .2836621855,
9601702867

> seq(cos(a*2.) ,a=1..6);

-.4161468365, -.6536436209, .9601702867, -.1455000338, -.8390715291,
.8438539587

>evalf (seq(f(2.*180/Pi) ,f=[sin, cos,tan,loq,exp]l));

9970697311, .764980483%-1, 13.03392377, loq(360./Pi), .5840926569e50

>evalf (seq(£f(30.*Pi/180) ,f=[sin,cos, tan,loq,expl)) ;

.5000000002, .8660254037, 5773502695, log(.1666666667*Pi),
1.688091795

Maple onmuii (0,1,284,-67 ), paumonan (3/46-56/789 ), maHnTuccacu Ba

tapTHOUTa 3ra 0ynran xakukui (1.23ES, 123.4567E-10) connap OwmnaH uIuianmm.
Vanmuk HYKTaHUHT MaBXXYJINTH XaKUKAA COHHMHT OenrucH O0Yimb XucoOaHaIu.
Connap OuiaH amaiapra MUCOJUIap KyHuaa KeITHPUITaH:

> -98+(-734/47) ;

-5340/47

>-98.+(-734) /47;

-113.6170213

>1/5;

1/5

>1./5;

.2000000000

>1/5.;

.2000000000

>52./3E18;

.1733333333e-16
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>sqrt(-2.7)+3;
3.+1.643167673*I
Kentupunran MucosuiapiaH COHJIAPHU KUPUTHIL Ba YUKApUII KyHujaaru
XyCYCHSITIIapTa dra dKaHJIUTY KYPUHUO TYypuOIu:
MaHTHCCAHUHT OyTYH KMCMHMHM Kacp KUCMHUJAH aXpaTull Y4yH HyKTajaH
dbornanaHuIay;
HOJI MaHTHCCA Ky pcaTUIMali/ 1 (COH aXpaTyBuM HyKTaJjaH OOLUTaHaIN);
KOMIUIEKC COHJIAPHUHT MaBXyM KHCMHM MaBXyM OWpHUHT cuMBoiM | ra
KymaiTupuarad xoina kypcarunanu (1 =v-1) .
XaKuKUW COHAAry YHIN HyKTaJaH KeMUH YUKapUIaIurad pakamiaap COHUHU
TU3UM y3rapyBuucu Digits épaamuia OOIKapUII MyMKHUH:
>Digits:=2:5./9;
.56
>Digits:=25:5./9;
.5555555555555555555555556
Carp KOHCTaHTaJIapu TEeCKapu anoCTp(PHUHI HYUra OJMHTaH HXTUEPUN
CHUMBOJIIap1aH nOopar 6y aau:
> z[1l,2]=solve(a*z*2-8,z), TeHrsnamaHum eummu. By caTp

KOHCTaHTacy ;

wr e

2 [, 2 [ J, Tenenamanu evuwy camp koHcmanmacu
a a

Maple TH3UMUHMHT spocHTra KyHuIaru KOHCTaHTaIap OUPUKTUPHJITaH:
false — manTukuii kuiimar "émron";
gamma — Dinep KoHcTaHTacu, 0.5772156649...;
infinity — mycOar dekcu3iauk (MaHbuil yekcu3muk -infinity KypuHHIIHIA
oepuiaan);
true — manTuKuil Kuiimat "poct";

Catalan — Karanana koacrtanrtacu, 0.915965594...;
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| — maBxy™m Oup(-1 man kBagpat winus);

Pi =3.141...

Ymly pyiixaraa HaTypall Jorapu(pMHUHT aCOCU € KUpMaraH. YHUHT YpHUIA
exp(1.) unmarunaau:

>exp(l) ,exp(1l.);

exp(l), 2.718281828

Maple tuzummpa ¥y3rapyBumiap OyryH conim ( (integer), pauuoHan
(rational), xakukwuii (real), kommuiekce (complex), carp (string), CuMBOJI (MaTeMaTUK
ndoaa), pyiixar Ba X.K. Typiapia OYIMIM MyMKHH. Y3rapyBYMIApHUHT TypPHHU

SAKKOJI KYypCaTHUII y4yH KyWH1aru KOHCTPYKUNS MIUIATUIAIN:

name::type

Oy epma name — Y3TapyBUYMHMHT HOMH (MacHTH(HUKATOp) , type —
Y3rapyBUYUHUHT TypH.

V3rapyBumIapHUHT  HOMIApU  (MICHTH(HUKATOPIIAPH) xapd Owunan

OonulaHUIM Ba sirOHA OYiumimm kepak. MneHTudukatopHUHT y3yHaUrura amaiaa
yekanuiap My (aHukpok aitranga y 524 275 cuMBOJIIaH OpPTMACUTU Kepak.
Hommap Teckapu anocTpo@HUHT WuK/1a XaM OEpUIIUIIN MYMKUH:

>f1:=45;£f2:=88.9;£f3:="0'zgaruvchi ;

fl1 =45

f2 .= 88.9

f3 = O'zgaruvchi

>"f1°;°£2°; £3°;

45

88.9

O'zgaruvchi

Nnenatudukaropiaapaa 6011 Ba KHIuK Xapdmap oup oupugan dhapk Kuiaaau,

macanan fl Ba F1 xap xun y3rapyBunnapaup. HommapHu siroHaIMKKa TEKIIMPUO

Kypulll yayH name (0y epJa hame — TaHJaHT'aH HOM) KOMaHJacu Oakapuiamu.
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Arap OyHJa MablyMOTJIap OMHAcH ounica eMak Oy HOM KaepAaaup UIIaTUIT aH
Ba yHAaH (poiganaHuIn Makcaara MyBoQpHK sMac.
V3rapyBunnapra KOHKpeT KUiMaT/IapHH GepHII y4yH 3/IaIITHPHLI CUMBOJIX
"=" nan ¢oiganaHuIaI1, MacaJaH:
n=1;
x:=123.456 ;
y:=17/19 ;
name:='Piter" ;
expr:=2*Pi/3 ;
V:=[1.2,3] — v y3rapyBuura connap pyiixaru [1,2,3] 6epunany,
M:=[[1,2.3].[4,5.6]] - M y3rapyBuu HKKH ¥I9aMIIi MACCUBHU Y 3JIAIITHPA/IH;
f =x->x"2 —f y3rapyBumura f(x)=x"2 QyHKIUSHUHT KHAMaTH OepriaIu.
NdopanapHUHT YHT TOMOHHM Y3rapyBUYMIAPHUHT TYPUHH Oeruianu.
AlipuM XoJutapja Y3JIaTUPUIIHT OSKOp KWJIHII 3apyp OYnaau, MacasiaH:
>x:=10;
x =10
>int (x*2,x);
Error, (in int) wrong number (or type) of arguments
by epna X y3rapyBum onnuHman kuiimatu 10 ra TeHr OyiraH OyTyH COHJIM
y3rapyBum cudatuga aHUKIAHTaHINTU ca0a0u MHTErpaTHi XUco0ab OyimMay.
V3rapyBuujaH aHUKIAHUIIHA OJMO TauUiall ydyH Kylumaard ugonagaH
doiinaraHaMm3;
>x:="x"';
X = X
Jlemak y3rapyBUMHUHI HOMHHHM anoCTp(GHUHT HYMra OJMILI YHJAH
AHUKJIAHUIIHU OJIMO Taluiap SKaH. DHJIU MUHTETPaTHUA XUCOOJIall MyMKHH:
>int (x*2,x);

13
éX
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V3rapyBumiaH aHMKIAHHIIHE 0JIMO Tauuiam yayH x:=evaln(x) udonanan
xaM (hoiTaaHuIl MyMKHH:
>x:=345;
X = 345

> x:=evaln (x) ;

bup ityna xamma ¥3rapyBUMIApHUHT KaOysl KWITaH KUUMaTIApUHU OEKop

KWW Y9yH restart komangacuman dhoaataHnuiaam.
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II 606. TypMm-JInyBuii1 Macajiacu Ba yau Maple nactypuaa euunin

TeXHOJOTHSICH
2.1. CnexTpana Macajajap XakuJa yMyMuii TylyH4a

Ky#naru yerapasuii MacajgaHu Kapamiuk:
y'(X)+Ay(x)=0 0<x<1; y(0)=0,y(0)=0, (2.1)
Oy epna A mapamerp.

Anukkd, (2.1) macama A napaMeTpHUHT MXTHEPUN KUMMAaTUAa TPUBHAI
Yo(X) =0, x€[0,1] eunmra ora. Jlekun A napamerpHuHr Gab3u KuiiMamIapuaa
(2.1) macanma TpuBHan OyIMaraH edyuMra sra OYJIWIM XaM MyMKHH. MacaaH,
A=r? Oymranna (2.1) macama y,(X)=0, Xe[O,l] TPUBHAT €YMMJIaH TalIKAPU
TpuBuan OynMmaran Y;(X)=sin(zx) eummra xam osragup. llynunr y4yn A
napamMeTpHUHT KaHJ1ai Kuiimamiapuaa (2.1) Macana TpuBrai OyaMaran euumra sra
Oynaau? neraH caBoj Tyruwiaau. byHu tekumpud kypaitiuk. bynna ydra XomHu
aloXK1a KapanMus.

1) A<0 O6yncun. by xomma Oepwiran nuddepeHnyan TeHrJIaMaHuHT

YMYMHU €4MMU KyWHard Ky pUHUILIA aHUKIIAHAIH:

y(x)=c, VA% 4 C, e, (2.2)
Oy epaa ¢; Ba ¢, UXTUEPHH y3rapmaciap.
By (yHKUUAHK y(0)=0 Ba y(1)=0 wuerapasuii maptiapra

Oyicynnupcak, ¢, Ba C, HOMabJlymjlapra HucoaTaHn

C_I. +C2 = 0,
cle*m +cze‘*/‘7 =0

anreOpadk TeHIJIaMajap cuctemacura sra Oymamu3. A <0 Oynranu ydyH Oy

cuctema ¢axar ¢, =C, =0 eunmra sra. Y xonna (2.2) ra acocas (2.1) macana xam

dakar y(x)=0, Xxe [0,1] edumra sra Oynaau.
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2) A=0 oOyncun. byHna xapamaérran auddepeHnuan TeHTJIaMaHUHT

yMyMHH eduMH Y(X) =C; +C,X KypuHHMIIra sra Oynanu. by euumHu yerapasuii
wapTiapra Kyhcak ¢, =0,¢,+C, =0, apuu ¢, =C, =0 xemub umkanu. [lemak,
(2.1) macamarunr eanmu y(x)=0,  x<[0,1].

3) A>0 Oyncun. bynga yprauunaérran auddepeHian TeHrIaMaHuHT

YMYMHUU €UUMU
y(X) =¢; €os(v/AX) + C, Sin(v/AX) (2.3)
KypuHuira sra Oynmanu, Oy epna €, Ba C, MXTUEpHMH y3rapmacnap. (2.3) Hu
y(0)=0 maptra kyiicak, ¢, =0 okawmuru kemu6 uwukagu. Jlemak,
y(x)=c, sin(\/zx). by dyaknustan Y(1) = 0 mapTra 6yHcyHaupcak,
C, sind2 =0 (2.4)
TEHTJIMKKA 3ra OyIaMu3.

Arap sinA %0, span A =n’z%,neN oynca, (2.4) Tenrnuknan c, =0
SKAHJIMTU KemmO uukamu. [lemak, A # n27z2,n e N Oymranna (2.1) macana ¢akar
y(x) =0, x€[0,1] eanmra sra 6ynann.

Arap sindA=0, sean A=n’z%,neN oynca, (2.4) tenrimk C, #0
Oymranga xam Oaxapunasepanu. Ilynunr yuyn, Oy xonma €, #0 Ba
A=A, = nz®, neN gecak, (2.1) MacamaHuHT Y, (X)C, =sin(nzx), ne N
KYpUHUIIJAry TpUBAJIMac eduMiiapura sra 0yigamus, Oy epjaru ¢, y3rapmac coH

xap 6up Ne N yuyH Xap XWJI TEHIJIAHUIIN MYMKHH.

[lynnai kw6, (2.1) wmacama A mapamerpHuHr  (pakarruHa
A, = (n7)>,ne N  kuiimariapuia Y, (X) =4, sin(nzx),ne N  xypuHHIIIaru
TpUBHAJI OYIMaraH euumiiapra ara Oymiap skaH, Oy epna a, =const #0.
DOHau Owsra aHukiaaHuin coxacu [a,b] cermenr Oymran Y(X) dyHkuus
€épaaMuaa Ty3WIraH
L[y]= po (Y™ () + p()Y " () + ...+ Pr_a ()Y (X) + P () Y(X)
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nuddepennman udona Ba y(X) GyHKIUSHUHT Xamja yHUHT (N —1)— TapTuOraya
XOCWIAIAPUHUHT X =a Ba X =D HyKramapjaru Kuiimariaapu épaamuia Ty3uiraH.

En[v]=a{My(@) +a{™My'(@) +...+a{My" P (a) +

0y b) + MY )+ ...+ ANY D (), m=Ln
KYpUHUIIAard N—Ta YU3UKIM OOFNMK OYynmaraH anreOpauk udona Oepuiraxn

Oyncun, Oy epa p;(x), j= 0,n— Gepmras GyHKIUsIAD, aém), ém) , k=0,n-1,

m=1n— Gepwran commap. p(X) xam [a,b] kecmana anmkmanran dyskims, A
Aca KaHJaaup COHJIM mapaMeTp OYIJICHH.

VY xonpa xynam (2.1) Mmacamara yxma0d, Kydujgarnda MacaiaHd XaM Kaparl
MyMKUH Oynanu: A napamempHune wyHOQU KUUMamiapu mMONUICUHKU Oy

Kutimamaapoa
L[y]=-2p(x)y(x), x € (a,b) (A)
oupghepenyuan menenamanune [a,b] ceemenmoa anuxnanean, yznyxcus ea
En[y]=0, m=1,n (B)
yecapasuil WApmMIApHU KAHOAMAAHMUPYEUU MPUBUAT OVIMALAH eYUMU MABIHCYO
OVICUH.

Oparna OyHnmait Tap3ga KyHWIraH macananap cnekmpan macaiaiap aed

aranaau. {(A)(B)} MacananuHr TpuBHan OyaMmaraH edMMJIapyd MaBxya Oyiran A

HUHT KuiMmariapu, Oy MacalaHuHr Xxoc Kuumamiaapu (coHaapu) ned, Oy
KuiiMaTiapra MOC TpUBHAIMac e4uMIIap 3ca xoc Gynkyusaiapu 1ed aTaaaiu.
Mabnaymku, (A) kypunumgard auddepeHnran TEHTamanap Y4yH
yerapaBuil Macanajgap ypraHuiijia yerapaBuii maptiap Hadakar (B) kypunummaa,
Oanmky OomKa KypuHMILIapAa xam Oepumi MyMkuH. IllyHra moc pasumiga
CIIEKTpaJl Macayaiap/a XaM dyerapapuil mapmiap (B) man 6omkagapok Oepuiuim

MYMKUH.
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by 600ma Typiu KypUHUIIIArK YerapaBuil maptiap EpaaMuaa KyWuiaraH
CIIEKTpaJ Macajiajgap OwilaH TaHUIMO 4YuKaMu3. byHAa OKopuaa KUPUTUITAH

TyLIyHYAJIAPUMHU3HU CaKJ1ad KOJaMU3.
2.2. lItypm-JInyBuL1b Macajiacu

2.1. maparpadaa ypranwirad (2.1) MacagaHMHT TPUBHAIMAC €YUMJIIAPUHU
OepyBuUM A TapaMETpHUHT KHMMAaTJIapWHU TOTHII XaKWIard Macaja Kyinaa 0aéH
KUJIMHAIUTAH CTIEKTpall MaCaJlaHUHT COJ1a OMp XyCYCHUi XOIUIUP.

HImypm-/luysunne macanacu. 1 napamempHuHe wyHOAU KUUMAMIapu

MONUICUHKU, O)Y KUUMAmMAapoa

%[ P(X)Y' (X)]+[Ap(x)+a(x)]y(x) =0,0< x<I (2.5)
oughghepenyuan menenamaHune

ay(0)+py'(0)=0, yy()+oy'(l)=0 (2.6)

ye2apasuil WapmiapHu KAHOAMIAHMUPYEUU MPUBUAT OVIMACAH edUMU MABHCYO

oyncun, Oy epma p(x), q(x), p(X)— Oepwrran d¢yukuusnap, |,«,f,7,0 3ca

Gepwran  comwnmap  6ymmb,  p(X) > py =const>0, p(x)=0, xe[0l];

p(x) eCH0,1] p(x),a(x) eC[0,1];1>0, &®+ % #0, y* + 5% #0.

by Macama A HHHr Xap KaHjail KuiiMaTuaa XaM ailHaH HOJIaH (apKiu,
SbHU TpHBHAIMac eunmra sra 0ymaBepmaiaun. {(2.5), (2.6)} macananuHr TpuBHAI
OyMaran edumiiapu MaBx Ky Oyiran A HUHT KuiiMatiapu, xyaau 2.1, maparpdaa
HOMJIQHTaHUJICK, MaCaJlaHUHT XoC Kutimamiapu (connrapu) ned, Oy Kuimatiapra
MOC €UUMJIAp 3Ca, XOC GYHKYusiap 0eb amanaou.

{(2.5), (2.6)} macana xoc (yHKIMsIIApH Ba XOC KUHMATIapUHHHI aCcOCHH

XOoccallapuHU Kypuo yTamus.
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1) Xap oup xoc A, xuiimamea y3eapmac kynaumysuu anuxaueuoa y, (X) xoc
@yuxyus moc kenadu, SbHA A, ra MKKuTa Y, (X) Ba Y, (X) xoc QyHKumanap Moc
Kenca, y xonaa Y, (X) =cy, (x) 0ynanm, 6ynna ¢ — y3rapMac CoH.

Xakukarad xaM Y, (x) Ba Y, (X) pyHknusnap gapasumusraacocan

ayy (0) + By (0) =0,
ay(0)+ Byx(0)=0

Ba o’ + % # 0 mapTiapHu KaHoaTIaHTHpaxd. Y xomma (2.5) TeHrnama Y (X) Ba

Yi (X) eunmuapuHuHT BpoHCKUI JeTepMUHAHTU

Yk Yk
Yk Yk

X =0 Hykraga Houra TeHr 0ymagu. Jemax, Yy, (X) Ba Y, (X) QpyHKUMATAp YU3UKIN

OOFJIHK.

FOkopuaa aidtu6d yTuirad KynaiTyBUMHU IIyHJAl TaHJIall MyMKHUHKH,
1
2
[ POY¥(¥dx =1
0

TeHIUK YpuHim 6ynaau. Onatna Oy mapTHU KaHOATIAaHTUPYBYH XOC (PYHKIUSLIIAP
Hopmanauean GyHKIUS JEHUIIaaN.

2) Typau xoc Kutimamiapea Moc Keiaou2an Xxoc QyHKyusiap [0, | ] Kecmaoa

o(X) easn bunran opmoeonan 6ynaou. Xakukarat xam, dapas KuIaiimK,

%[ P(X) Yk )]+ [A2(X) +a()] y (x) =0,

%[ P(X) Y (x)] + [ﬁmp(x) n q(x)] Yo (%) =0.

by TenrnamanmapHuHr OMpMHUYMCHHU Y,,(X) Ta, ukkuH4YMcHHHM 3ca Y, (X) ra

KynauTupuO, xaa1ad aiupamus;

Y- [ PO (9] Y (R [POOYR (] +
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H A = An) P(X) Vi (X) Y (X) =0,

€K1
G = A) POV, 0V ()=
=00 [Yn (9 09 = Y DOV (W =O0.

By Tenrnmukau x 0yiinua0 nan | raua unrerpamiaitmus:

|
(A = ) PODYic () Yim (XYl =
0

= PO Y (Y (%) = Y ()Y (%) [

(2.6) uerapasuii mapiapra OMHOAH, YHT TOMOH1aru U(o1a HOJIra TEHT, Y X0J1/1a
(Am — ﬂ«)ljp(X) Yk (X) Y (X)dx =0.
0
bynnan A, # A, OyiIranu yayH
ILo(x) Yk (X) Y (x)dx = 0.
0

3) <0 6meanoa bapua A ea moc Kuimamiap Xakuxkui 6a mycoam
oynaou.

by xoccanu wucbommamr yuyn A, ra Moc Y, (X) Xxoc QyHKUUSHU

HOpMajaHras 1e6 xucobnaitMus. Y, (X) - xoc dyHkuus 6yaranu cadadim

%[ PO Vi (X)]+ A(X) Yy (X) = =2 P(X) Y (%).

By TeHrnMKHHHT Xap MKKM TOMOHWHH Y, (X) ra xymaitupu6, 0 na | raga

HHTCFpaHHaﬁMHB Ba OJIAUHIM TCHIJIMKHH 3’bTI/I60pFa OJ'II/I6, KYﬁHﬂaF HMHHN XOCHII

KUJIAMH3:
(4 '
B = {&[p(x)yk(x)] 200 (9 34 000
0
bynaan, OMpuHUYY Ky ILIMITYyBYMHU 0¥ 1akiad MHTErpauiad, yuoy
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|
2 = [[P()YE () - a2 (ldx — [Py (Y g 7)
0

TEHJIUKKa 3ra 0yIamMus.

Wnterpan Tamkapucugaru udoaa mycoar OyamMacuH, IbHU

[P0V (0¥ 0T, <0 (2.8)
ned dapas kunamus. lapr 6yiinua p(Xx) > py >0, q(x) <0 O6yaranu yuyHn (2.7)
TEHTIUKIAAH 1apxoi {(2.5), (2.6)} macana xoc KuiiMaTIapUHUHT MycOaT SKaHJIUT U
KEIMO YUKAJIH.

(2.8) wapt TaTOMKAA 3HT KyN yuypaiauran

1) y(0)=0,y()=0; 2) y(0)=0,y()=0; 3) y(O)-hy@)=0,

y'(D+hy,y(1)=0, h >0, h, >0 gerapasuii maptnapaa Gaxkapuiaaau.

IOKopuaa xenrupwiras taspuduapra acocas, A= (nz)?,ne N map (2.1)
MacaJaHUHI XOC COHyapu, Y, =4a,sin(nzx),neN map »5ca yHHHT XOC
byukuusaapu 6ynaau.

By xoc connap Ba xoc QyHKIMSIAp XaKUKATaH XaM IOKOpuaa caHal yTuiran

1)- 3) xoccanmaprasra SKaHJIUTMHA TEKIMUPUO YHKHII KUHUH 3Mac.

XakukataH xam 1) Ba 4) XoccaJapHUHT OaXapWIHIIN aHUK. 2) XOCCaHU
TeKImpamk. p(X) =1 6ynranu yayH A, = (mz)?, A, = (n;r)2 XOC COHJIapra Moc

KEITyBUM XOC (DYHKIUSIIAP OPTOTaHAUTUTH

1
j sin(mzx)sin(nzx)dx=0,n,me N ,n=m (2.9)
0

TCHI'JIMKAaH Kemo YUKaaH.

r 1
'[sinz(mzx)dx — =~ neN
0 2

TCHIJMKIAAH 3ca a, = V2 1e6 ommuran Yo (X) =2 sin(nzx), neN xoc

(GyHKUMsIIAp CUCTEMAcH OPTOHOPMAJT OY TN KEJIMO YUKAIH.
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2.3. ITypm-JInyBUILJIb MACAJIACHHY €YHILTA TOUP MUCOJLIAP

by naparpadaa 6up neua llrypm-JInyBuiuts, MacaiaJapuHUHT XOC COHIApU
Ba X0C (YHKIMSUIApUHU Tomamu3. byHna ypraHwiaaurad macaia mapTHHU TyJia
0aH KWIMII VpHUTA KUCKAIMK y4yH Macanaia Kapamaérran nuddepenuman
TEHrjaMma Ba TErHIIUIA YerapaBui IapTIIapHU KEITUPAMH3 XOJIOC.
l-macana. y"+A1y=0, O<x<Il; vy'(0)=0,y'l)=0, 1>0.
Mabaymkuy, Kapanaérran audQepeHunan TeHrJaMaHuHT YMyMUR e4uMu
Cle\/__’lx + Cze_ﬁx, acap A <0 6ynca,
Y(X) =< ¢ + 1, azap A =0 6y1ca, (2.10)

C, COS JAx+ C, Sin JAx, acap >0 6yuca.

.10) man xocwmna om0, Kyinaarura sra 0y maMus:
(2.10) 0, Ky oy
\/—ﬂclemx - \/—/1026_“/__“, azap A <0 6ynca,
y'(X)=4¢,, azap A =0 6ynca, (2.11)
—Jac;sinax++/4c, cosyax, azap A >0 oynca.
G 2
(2.11) ¢yskmusan y'(0) =0, y'(I) =0 derapaBuii maptiapra KysMus3.
Harmxana

7

1) A<0 6ymramma ¢ —-C,=0, ce¥ ™ —Cze_"/__/le

=0 anredbpux
TEHIJIamanap kenud uukaau. by TeHrimamanmapaas sca € =C, =0 kenu0 4MKaau.
Hemak, y(X)=0,x<][0,1].

2) A=0 Oynranma C, =0 TeHrIMK Kenubd YHKKUO, C;- MXTUEPHIMTHYA
KoJsianu. byHu apTHOOpra oscak, Kapana€rral Macaja Y =C; €4MMra 3ra 3KaHJIUTH
kemu6 uukanu. Arap ¢, =0 6ynca, Oy euum TpuBuanmac 6yiaau . Jemak, 4 =0
KapajaéTran mMacajia y49yH XOC COH KaH.

3) A>0 6ynranna ¢, =0, —\/ch sin(\/Zl) =0 TeHrnmkIapra sra 0ynamus.

¢ =0 O¥yca, MacalaHUHT TpUBUA e4MMHUra 3ra Oynmamus. ¢ #0 gecak, oXupru

TEHTJIMK]IaH Sin(\/zl) =0 TeHrIMKKa Kenamus. byHnmaH \/ZI =nz, neN ¢&ku
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A=(z/D? neN mm tomamms. Jemak, A=(nz/1)>, neN comnmap
Kapaja€IraH  MacallaHMHI XOC COHJapu DJKaH. bynma ¢, =0 oJkaHaMruHu
5>pTHOOpPra 0yub Ba Xap OMp N Y4yH ¢, =q, Ae0 oiscak, (2.10)ra acocan
y,(X)=a,cos(znx/1), ne N xoc ¢yskuuanapra sra 0ynamuns. Tonmnran xoc
conyiap Ba xoc pyHKImsUAp GopMmynanapuaa N HOJ KUMMATHU XaM OJIaIu JIeCakK,
ynap A =0 Xoimaru Xoc COH Ba X0¢ (QDYHKIIMSHHA XaM Y3 HIUTa OJIa/IH.

2-macanga. y"'+Ay=0,0<x<lI; y0)=0, y'(I)=0,1>0.

Kapanaérran nuddepennman TeHrnamanunr ymymuil euumu  (2.10)
KYPHUHHUILA, YHUHT Xocwnacu 3ca (2.11) kypunuira sra. A <0 O6ynranna (2.10)

Ba (2.11) dQopmynanapnan 4yerapaBuil ImapTiaapra acocaH ¢ +c¢, =0,

J=al J=

cle —cye '—0 amre6pux Temrmamamap cucTemacH kenm® umKamd. By
cucteMa ¢akar ¢ =c, =0 eunmra sra 0ymu0, ypranaérran macamna Y(X)=0,
x €[0,1] eanmra sra 6ynanu. Arap A =0 Gyuca, y(0)=0 waptra acocan, (2.10)
naH ¢ =0 xemu6 umku6, (2.11) man, y'(l)=0 maprra acocan, ¢, =0 ra sra
6ynamns. Jlemak, Yy(x)=0, xe[0l]. 2>0 6ymranma (2.10) Ba (2.11)
GopmynanapaaH, uerapaBuii mapiiapra acocas, ¢ =0, \/Zcz cos(v/Al) =0 kenu6
YUKaIu. ¢, =0 Jnecax, cos(~/A1) =0 oynanu. bynnan Jal = i(ﬂ'/ 2) +2n7z, nell

Kemu6 uukamm. VAl MycOarT SKaHJIUTHHHA YHTHOOpPTa OJICAK, Jal =2n-Dx/2,
neN o6ymamn. Jlemak. A4, =[(2n-1)z/ ZI]Z, neN conmap Yypranmmaérran
MacaJlaHUHT XOC COHJIapH AKaH. Yiapra Moc Xxoc GyHKuusuiap sca, ¢ =0 TeHrimk
Ba (2.10) dopmynara acocan, Y,(X)=a,sin[(2n —1)7zx/2l]2, ne N napnan

noopar.

2.4. HItypm-JInyBWLIb MacaJJACHHUHT X0C KHIIMAT/IapH Ba yJilapra moc

KeJIyB4YM X0C pyHKuusiapuau Maple natypu épaamMuaa Tonuin
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Macaaa. Kyinnarun Hrypm-JInyBWIIIs MaCalaCUHUHT XOC KMMMaTiIapy Ba
yjlapra MOC KelyBuM XocC (QyHkuusiiapuaun Maple parypunan ¢oiigananu6
TOTUJICUH:

y"+4y=0, y(a)=0, y'(b)=0, xel[ab].

by macananu eunmra yramu3. Maple natypunu umra tymypamus. JlacTyp
olfHacuJa TCHIJIAMAHWHT KYPWHHIIMHU TacBUPJa0 ojamu3. ByHWHr Kyimmaru
€3yBHU €3HUILTa TYFPU KEIIAIU:

>restart:eq:=diff (y(x) ,x,x)+lambda*y (x)=0;

82
eq = (6)(2 y(x)] +Ay(x)=0

TeHrnmamMmanvHr yMyMuUd €4UMHHM Tomamu3. bByHuHr yuyH dsolve
Oylipyrunas oiaasaHaMus.
>dsolve (eq,y(x)) ;y:=unapply (rhs (%) ,x) ;
y(x) =_C1sin(/A x)+_C2 cos(:/A x) ,

y=x—_ClLsin(/A x)+_C2 cos(y/A x)

By eurimHM yerapaBuii mapTiaapra 0y ucyHaupaMus.
> assume (b>a) :
>eql:=y(a)=0;eq2:=D[1] (y) (b)=0;
eql = _Clsin(,/A a~)+_C2cos(/A a~)=0 ’
eq2 = _Clcos(y/A b~) /A —_C2sin(;/x b~) /A =0

by Tenrmamamap cucteMacumgaH ~Marpuia Ty3uO om0,  YHUHT
JNETePMUHAHTUHMA XucoOaiiMu3. Xocui OyiIraH MaTpulaHd A opkaiu Oenruinad
OJIAMMS3.

>
with(linalg) :genmatrix({eql,eq2},{ Cl, C2}) ;A:=matrix(%
) ;

sin(,/A a~) cos({/A a~)
LOS(W b~) /A —sin(,/% b*)ﬁ}
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A sin(/A a~) cos(,/A a~)
" Leos(/a b~) /& —sin(/% b~) /3]
A MaTpuIlaHUHT AETEPMUHAHTHHU A opKaiu 6enrunal, yHu XucoOaanMus.
>Delta:=combine (%) ;

A=~ /L cos(y/A a~ /% b~) |

Xocun OydaraH JeTEpMUHAHTHM  HOJITA TeHINab, maimo OynraH
XapaKTEPUCTUK TCHIJIAaMaHU €4aMu3.
>Delta:=select (has,Delta, [cos]) ;
A = cos(/A a~—/A b~)
> EnvAllSolutions:=true:lambda:=solve(Delta,lambda) ;

_1n®(1+2_71~)°
"4 (—b~+a~)?

> lambda:=subs(_Zl='k',6 lambda) ;

1n*(1+2k)°

A=
4 (-b~+a~)?

DHAM X0C PYHKIMSIAPHA TOTIAMU3.

> assume (k,posint) :y (x) ;

(1+2k~)? n? (1+2k~)?
Clsln{ fv (—b~ +a~)? XJ+ CZCO{ [v (—b~+a~)? J

>Cl:=solve(eql, Cl1);

1n(l+2k~)a~
_C2 cos(2 b~ + a2~ j
.(1n(1+2k~)a~j
sin|

Cl:=

2  —b~+a~

>simplify (subs(_C1=Cl,y(x))) :combine (%) ;

C2Sin(na~—nx+2na~k~—2nxk~J
- —-2b~+2a~
Sin(n a~+2ma~ k~j
—2b~+2a~

>¥n:=unapply (select (has,%, [x]) ,x,k) ;

_ . (ma~—nXx+2na~k~—2nxk~
Yn = (x k )—>S|n( o b-12as j

Juddepeniman TeHrIaMaHu TEKIITMPaMU3:
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>y:='y':¥n(x,k) :simplify (subs(y (x)=%,eq)) ;
0=0
UYerapapuii mapmiapHu KaHOATIAHTUPHUIIIMHUA KYPUO YMKAMU3:
>¥n(a,k)=0;simplify(D[1] (¥n) (b,k))=0;
0=0
0=0
[a, b] KecMaJia XoC (PYHKIUSJIAPHUHT OPTOTOHAUTUTUHU TEKITUPaAMHU3.
> assume (n,posint) :assume (m,posint) :

>Int(¥n(x,n)*¥n(x,m) ,x=a..b) ;simplify(value (%))’

b~
J' . (na~—nx+2na~n~—2nxn~) ] [na~—nx+2na~m~—2nxm~j
sin sin dx

-2b~+2a~ -2b~+2a~

a-
0
Xoc (QyHKIUAJIAPHUHT HOPMACUHU XUCOOIaliMHU3.
>Norma:=Int(¥n(x,n)”*2,x=a. .b) :simplify(value (%))’

1 1
PR L

Xoc (QYyHKIMSUIApHUHT arpyMEHTHHH KyJlai X0J1a E3UIMMHU3 XaM MYMKHH:
>simplify(collect((Pi*a-Pi*x+2*Pi*a*k-2*Pi*x*k) /(-
2*b+2*a) ,x)) ;

1(1+2k~)n(a~-Xx)
2 —b~+a~

[yngait kunub, MacalaHUHT XOC KUHUMaTIapw KyHuaaru KypUHUIIIA
oy nanu:
(2k +1) 72
Ay =, k=123,...,
4(b-a)
OyJnapra MocC KelyBUM XOC (PyHKIMsIIapU dca
(2k +1)7(a—x)

yk(X)=sin£ 2(b-a) j,k:1,2,3,....

Ounumacanana A =0 OyiacuH.

o1



> lambda:=0;eq;
A=0
;XZZ y(x) =0
>dsolve (eq,y(x)) ;assign (%) :y0:=unapply(y(x) ,x) ;
y(x)=_Clx+ C2
yo=x— Clx+_C2
>eq0 1:=y0(a)=0;eq0 2:=D(y0) (b)=0;
eg0 1= Cla~+_C2=0
eqg0 2= C1=0
>genmatrix({eq0 1,eq0 2},{ Cl1, C2});
T
1 0
>det (%) ;
-1
Hemaxk, nerepmunant 0 qan dhapkiv YuKau, Oy 1eranu GpakaT TpUBHAT €9 UM

maBxy. [llyamait kmmb A =0 coHMacamaHMHT XOC KuiiMaTh 0y 1a oJiMac dKaH.
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XyJioca

Mabnaymku, nuddepeHuuanr Ba HMHTErpajl XUCOOHMHI TagOUKH KyI
npeamernapra 6ornuk. LyHuHr ydyH Oy TylIyHYaJapHU MyKammall aHTJall Ba
TYIUMHUO 3TUIN YKYBUM Ba Tajadaiap ydyH Myxumaup. Makrab, auueit Ba kacO-
XyHap KOJUIeKJIapuia YTUIaJuraH OJMi MareMaThKa Ba reoMeTpus (panmapuiaa
nuddepeHuan Ba Xocuiaa Xakuaaru MaB3yJjaapJaH MHCOJI Ba Macaiaiap €4uIla
Maple amamuii mactypunan ¢oiiaiaHcak WIIMMU3 aH4Ya €HTHJI Ba OCOH Ke4aju.
Maple amammit mactypuaa nuddepeHuman TEHTJamMaHd Ba y YYyH KyWWiIraxH
MacaJlaHi aHAJIUTUK e4yulll, auddepeHnyan TeHrIaMaHuHr yMyMmuid eaumu, Komm
MacaJlaCUHMHI €UYMMU €KW 4erapaBWii Macanamap ednmu, auddepeHuan
TeHrJlaMaHu coniu  euwmil, odeplot Oyiipyru €paamuna auddepenman
TEHTrJaMaHUHT TpapuruHd  sgcami, guddepeHMan TeHrJamMa eYUMUHHHT
rpadpuruan  Detools makern Epaamuma Hamoium Kuianmn Ba guddepeHmman
TEHIJIaMaJlap CUCTEeMACHUHUHT (a30]jaru paCMUHU YM3UII KaOu amMasiapHu Y3uaa
cakmaiian. Maple amanmii nacTypu MaHa IIy MHCOJUIAPHM EUMIIIA FOKCaK
UMKOHUAT Japaxaiapu OuiiaH axpanmmb Typaau. Maple amamuii nactypumgan
dbolIaTaHUIIHUHT JHT KarTa IOTyKIapugaH Owmpum auddepeHmnman TeHTIaMa
€UMMHMHH Tpadukim xojarna Kypcatummaup. AbpHM OyHna 6uz Maple amanuit
JACTYPUHHHT CTaHIApT KyTyOXoHacH kyMarusa ¢oimnananamus. Juddepenmnuan
TEHIJIaMa €YMMHUHUHT Tpaduruad Detools maketn €pnaMuaa HaAMOWHIN KHIIHII
MYMKHMH. ByHJIa MHCOJHHMHT €4MMHMHU EpKUH Janmwil OwiaH Kypcatud Oeprax
Oynamus.

WNmmuuar acocuit Hartwkacu. Maple mactypu xakupa MabiaymMOT TYJIMKPOK
KeITUPWIIU. YHUHT CTpyKTypacH, ¢ailiiiap Ba XyxoKariaap OWJIaH MIIUIAIIY,
MEHIOJIApW Ba yhapHUHT TaBcudmapu kentupunan. Omauii  nuddepenman
TEHrJIamMajiap y4yH XOC KHHMaT Xakujaard Macanainap 0aéH KUIMHIH. XOC KHiMar
Xakujaru Macananap, sspau [lrypm-JInyBuwne macananapunu Maple nactypunan

dorinananran XoJ1a SYUINIII KypcaTHO Y THIIIH.
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Ymdy OuTupyB MajakaBUil ~WIMHK  OaXapuil JaBOMHIA  OJJIUM
nupdepeHan  TeHrjaamagap y4yyH KYWWIraH XoC KHMMAar — XakuJaru
MacalaJapHUHT EUWIMIIMHM, XOC KUHMaTjiap Ba yjapra MOC KeIyBYH XOC
GYHKIMSUIApHU TOTUII MyaMMOCHHU MYCTAaKWIJI Xall KWJIMII TYJIMK YpTaHWIIU Ba
Tax) W1 KWIMHAW. ByHIaH Tamkapu 3aMOHAaBHMIA JacTypJiall TU3UMIIApUAAH OUpuU
oynran Maple mnaketuHuHr auddQepeHunan TeHramanap OWiIaH —HIUIAIl
KOUJIapUHU MyKaMMaJl X0Jiia Ypranuo YuKWIAY Ba OYHUHT HaTHXKacu cudaruga
MYCTaKWJ paBHIIAa TypJid MypakkaOiukmaru macanamap Maple makernma equo

KYpCaTWIIM Ba TaXJ W KWIMHIU.
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