Cucrtema komnbroTepHon matematnkm Mathematica

lMpakmu4yeckoe 3aHssmue Ne3

Ha »ToM mnpakTudeckoM 3aHITHHM HEOOXOAMMO pPACCMOTPETh OCHOBHBIE BO3MOKHOCTHU
cucteMsl Mathematica Nyt YUCICHHOTO U aHAJMTUYECKOTO PELICHUS CTaHIAPTHBIX 3a]1ay.

3apaHue Ne1

[Tonyynts B HamOollee TMPOCTOM BHJIE AHAIMTUYECKOEC BBIpAKEHUE Ui TEPBOU
MIPOU3BOAHON CIIeAYIOMEH (QYHKIIUN:
sin(x)

y(x)=—F—+In
cos” (x)

1 +sin(x)
cos (x)

Hanucatp pyHkums nonap3oBatens, KOTopas MOJIy4aeT J1Ba YUCIIa — 3HAUYEHHE apryMeHTa X
U TIOPSIIOK TIPOM3BOJHOM 71, M BO3BpAIAeT YMCIEHHOE 3HAYEHUE 71 -TOW MPOW3BONHON (PyHKIMU
v BTouke x.IlocTpouts rpaduxk. [ns pemenus 3agaun Bocnonb3oBaTtbes pyHkuueit D[].

3apaHue Ne2

HesBHas ¢yHkims y(X) ompenensercs ypaBHEHHEM x- y3—(x+1)2- y+3=0 u ycioBuem
»(0)=3. Haiinute 3HaueHMs mnepBoii W BTOpoil mpomsBomHoil (ymkmuu y(x) mpu x=0.
[Toctpouts rpaduk. s pemenus 3a1auu Bocnoiab3oBarbes pyHkiusmMu Solve[], D[] umu Dt[].

3agaHue Ne3
dy d’ y

Haiitu y :E’ y :a’ 22 , CCIIH:
x = a-cos(t)
y = a-sin’(¢)
_d’y _
[Toctpouts rpaduk QyHKIUH Y = npu a=0.1. Jlng pemeHus 3axadu
X

BOCITONIb30BaThCs GyHKIMen D[].

3apaHue Ne4

[ycts 3amana ¢yskims z=y-In(x). Haiiru: Z . Jlna pemenus

[’}
o))
=
o))
<
(o))

0 x
3aJja4M BOCIoNb30BaTbes (pyHkuueit D[ ].

3agaHue Ne5

Hcxons u3 omnpeneneHus Npou3BOIHON (He moyb3ysich hopMynamu auddepeHupoBanus),
HAHTH TIPOM3BOMHYIO QYHKIMH: y=2-x"+5-x’—7-x—4 . JIIg pellenus 3a1a4d BOCTIONb30BaATHCS
byukuuei Limit[].

3agaHuve Ne6

Cpennee 3HaueHwe (GyHKUMM J Ha uWHTepBane |d,b| MoxkeT OBITh BBIYUCIEHO IO
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dbopmyre:

Brrancnuts cpennee 3HaUeHUE PYHKITHIA
f(x)=10+2sin(x)+3cos(x),
g(x)=sin(x)sin(x+)

Ha uHTepBane | 0,27 | . s pemenus 3amaun BOCIIoNb30BaThes yHkmeii Integrate[].

3apgaHue Ne7

Cpennee 3nauenue ¢yHkuuu [ Ha uHTepBasie [0,+00) MOXET OBITH BBIYHCICHO IO
dbopmyre:

Mfl=tim L] f(g) e

x—ot0 X )

BeIuucinTh cpenHee 3Hauenue byHkmmu £ (x)=sin’x+cos(xV2). Jlnst pemenus 3a1adu
BOCIONb30Barbes pyrkiusmu Limit[] u Integrate[].

3agaHue Ne8

Haiitu miomaaun (1)I/Il"yp , OI'PAHHUYCHHBIX KpPHUBBIMH, 3adaHHBIMU B JACKAPTOBBIX
KOOpAuHaTrax:

y=x, x+y=2.

[Toctpouts rpaduk. s pemenus 3aaauu Bocnoib3oBarbes pyHkiusamu Solve[] u Integrate[].

3apaHume Ne9

[Tnomans Gurypsl, 3a1aHHON B MapaMeTPUUECKOM BHJIE MOKHO BBIUUCIIUTH 1O POpMyIIe

S=—[ (x(6)y ' (t)=x"(t)y(1)] dt.

1
2
Haiiti nmnomaas Gurypel, orpaHM4eHHON KPUBBIMU, 33/1aHHBIMH ITapaMETPUUYECKHU:

_asin’t
2+sint

X=acost, y
[ToctpouTts rpaduk. s pemenus 3anadu Bocnoab3oBarhes pynkuusamu Solve[] u Integrate[].

3apgaHue Ne10

YucaeHHO penIuTh CUCTEMY HEJTMHEUHBIX YPABHEHUIA:

sinx+2y = 1.6,
cos(y—1)+x =

['padmueckum ciocoOOM HaWTH MHTEpBaN JOKAIM3alUU KOpHsA. OTOOpa3uTh pelieHue Ha
rpaduxe. BeimoaHuts nposepky. /s pemienus 3agaun Bocnonb3oBarbes pyHkiueit FindRoot[].



3apaHue Ne11

3amana cucreMa OOBIKHOBEHHBIX U (epeHIIHaTbHBIX YPaBHEHUIA:

x' = x+2y+16texp(t),
y' o= 2x=2y.

Haiitn ee ananurmyeckoe pemreHue. [1oayduTh BBIpaKEHUS KOHCTAHT HWHTCTPUPOBAHUS B
3aBucuMoct oT 3Hadenuit x(0), »(0). Haiitu pemenue cucremsl npu x(0)=0, y(0)=1.
[octpouts rpaduk pemenns npu (€[0,1]. Jlng pemrenus 3a1aun BOCTIONB30BaThCA (yHKIHAMH
DSolve[] u Solve[]. [ns ynpolueHus aHATUTUYECKOTO BBIPAXKCHHUS] MNPUMEHHUTH (DYHKITUIO
Simplify[].

3apaHue Ne12

3anaHa cucreMa OOBIKHOBEHHBIX U (epeHInaTbHBIX YPaBHEHUIA:

!

x" = 3x—y,
y' = 4x—y.

¢ HavanbHbIMU ycaoBuamu x(0)=0.2, »(0)=0.5. YucneHHO pelMTh CUCTEMy YpaBHEHHUI Ha
untepBane 0<7¢<2 . CpaBHHTH YHCIECHHBIC PE3yJILTATHl C AHATUTUYECKMM pelieHneM. I1ocTponuTs
rpadpuxu x(7), y(¢) u y(x). Jlna pemenus 3amaun Bocrnonb3oBarbest GyHkuuamu DSolve[] u
NDSolve[].

3agaHue Ne13

Haiinure uucineHHoe pemenue 3anaun Komm s ciepyromedl cucreMsl JlopeHna tpex
O0OBIKHOBEHHBIX U HepeHIINaIbHBIX YPaBHEHU:

x'(t) = =3(x(t)=y(1)),
y'(t) = —x(t)z(t)+30-x(¢)—y(2),
z'(t) = x(t)y(t)—z(2).

Ui poMexyTka BpemeHH (~30 mpu momomu BcTpoeHHOW (ynkmmu NDSolve. HauanbHbie
3HaueHMs /s MHTEerpupoBaHus npuHath paBHeiMu x(0)=0, »(0)=1, z(0)=0. Pesymsrar
MCTIOJIB30BATh ISl HATJISTHOTO TIPEICTABICHUS TPACKTOPUU. PUCYHOK IEMOHCTPUPYET HAIUYHE TaK
HAa3bIBAEMOIO CMPAHHO20 ammpakmopa Yy Tpaekropul cucteMbl Jlopenna. HMccnenyiite, kak
U3MEHHUTCS PUCYHOK B 3aBUCHMOCTH OT W3MeHeHWi kodpduumentoB 3 u 30, a Takke oT
UHTepBasla UHTErpupoBaHus. CKOJIbKO BPEMEHHM 3aHMMAET YUCIECHHOE MHTEIPUPOBAHME Ha BalleM
komnbrorepe? Jliist pernenus 3a1a4n Bocnonb3oBarees QyHkmusivu NDSolve[] u Timing[].

3agaHue Ne14

Hcnonb3ys ctaniapTHble CpecTBa nakera Mathematica, HAWTH pellieHNe KPAaeBOU 3a1a4u:

ou _ ,0°u
—=a " —+F
5 a Y. (x,1),
O<x<l, 0<t<wo,
u(x,0)=f(x), u(0,¢)=(t), u(l,t)=y(t).

Iycts 3amansl F(x,1)=0, ¢*=1, f(x)=sinwx/4 u @(t)=y(t)=0. Ioctponuts rpadux
pemenus. [Toctpouts rpadmk pemeHus, COOTBETCTBYIOIIMH pemieHuto mpu x=2. IlocTpouTs
rpaduk pemieHus Ui BeIOpaHHOro MoMmeHTa Bpemenu ¢ (¢=1). [Toctpoum Ha OZHOM pHUCYHKE
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rpaduKy pemeHui (C NoAMUCAMU) Ui pa3IuyHbIX MOMeHTOB Bpemenu (=0.5, =10, =15 u
t=2.0 . [lnst penieHus 3a1aun Bocnoib3oBarbes Gyrkmusmu NDSolve[].
3agaHue Ne15
Haiitu nonoxeHue J0KaIbHOT0 MUHUMYMa (DyHKIIUA
3
fx)=x+=
x
Ha wuntepBane x€[0.5,3] gBymsa cmoco6amu. CpaBHUTBH pe3ynbTaTsl. IlocTpouTh rpaduk,
oro0pa3ute Ha HeM pewmeHue. Jlnd pemeHus 3a4aud  BOCHOJIB30BaTbCA — (PYHKLIUSAMU
FindMinimum([], a Taxoxe D[] u Solve[].
3aaaHue Ne16
[Tpu kakoMm moxdope kodhdunreHToB a U b BeauyrHA
x—(a+bcos(x))sin(x)
Oyner OECKOHEYHO Maloil S5 -ro mopsgka OTHOCHTENbHO X ? Jlng pemeHus 3agayu
Bocnonb3oBarkes pynkuusamu Series[], Normal[] u SolveAlways[].
3apgaHue Ne17
3anana Tabnuua 3Ha4eHUH QYHKLIUU
[ (x)=exp(x)cos’(x)

na unteppaie X €[0, ] . [IocTpoUTh HHTEPIOTAIMOHHYIO (YHKIIHIO. BEIYMCIUTE HHTErpa

}f(x) dx

IIPH TIOMOIM HWHTEPIOSIUOHHON (YHKIIMM W BBIYHCIUTH €r0 TOYHOE 3HaueHue. OmpenenuTh
omnOKy. Kak ommOka 3aBucUT OT uncia pa3oueHuii orpeska. [loctpouts rpaduku. s pemenus
3aj1auu BOCIONb30BaThes QyHkiusmu Interpolation[], Integrate[] u NIntegrate[].

3agaHue Ne18

3anaHa Tabnuua 3HAYeHUH QyHKIUU

£ (x)=—o?

142547

Ha PaBHOMEPHOH ceTke 3HaueHnit x€[—1,1].

[1OCTPOMTh MHTEPIOJALMOHHBIA TIONMHOM, MPOXOMANIMHA Yepe3 >TH TOuKHM. HapucoBarh
rpadpuku. Haiith ommOku wHTepronsuuu. OLEHUTh KadeCTBO HMHTEPNOISAIMH IIPU  Pa3HOM
KOJIMYECTBE TOYEK. Jlnst pelenus 3a1a4u BOCIIONIb30BAThCS yHKIMEH
InterpolatingPolynomial[].

3agaHue Ne19

[IpuBenena Tabnuia 3KCIEPUMEHTAIBHBIX JaHHBIX 3aBUCHMOCTH TETIJIOEMKOCTH BOBI ( €, )
OT Temneparypsl ( ¢ ), npuueM TermoeMKocTsh npu 15 C npunsTa 3a equHMILY.

p

\ c \ 1.00762‘ 1.00392\ 1.00153\ 1.00000\ 0.99907\ 0.99852 \ 0.99826 \ 0.99818\
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0 5 10 15 20 25 30 35
0.99828 | 0.99849 | 0.99878 | 0.99919 | 0.99967 | 1.00024 | 1.00091 | 1.00167
40 45 50 55 60 65 70 75
1.00253 | 1.00351 | 1.00461 | 1.00586 | 1.00721
t 80 85 90 95 100

[Tpu momom MeTo1a HAaMMEHBIINX KBaJIPAaTOB MOCTPOUTH MOJUHOM, allPOKCHUMHUPYIOIINI
JaHHYI0 ~ 3aBUCHMMOCTb. HaiiTm HamOonplee OTKIOHEHHE PACUYETHOTO  3HAUYCHHE  OT
OKCIIEPIMEHTAILHOTO ¥ 3HAau€HHE TEeMIIepaTyphl, MpH KOTOPOM HAHIEHO 3TO OTKIOHEHHE.
[ToctpouTts rpaduku. [l pemieHus 3a1a4u BOCIonb30BaThes pyHkuumei Fit[].
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