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JlaGopatopnas pabota Nel
Jluneiinas anre0pa

B o06pa3ue npuBeneHbl Bce OCHOBHBIE OIEpaliu JUHEHHOM anredpbl U 00-
pasel] BBIMOJIHEHUS 1a00paTOpHOM paOOTHI.

BoinonHsiiTe MHAMBUAYaIbHBIE 3a/1aHUSI U3 CBOEr0 KOHTPOJIBHOTO JOMAIll-
HEro 3a/1aHusl, MOIb3YSACh NPUBEAEHHBIMU 371€Ch 00pa3LIaAMH.

> with(LinearAlgebra) : with(plots) :
ba3oBsie onepanuu ¢ MmatpuiiaMu; BBoAUM Matpuilsl P, Q, R

P = Matrix([[1,2, 3], [3, 1, 2], [2. 3, 11]):

Q :=Matrix (3, 3, {(1, 1) 0., (1, 2) 1., (1,3)=1.,(2,1)=0.,
(2,2)=0,(2,3)=1,(3,1)= (3,2) L, (3,3)=1.});
R: Matrlx(, {(1, )=l (1, 2) 1., (2,1)=2.,(2,2)=1,,
(3,1)=1,(3 ,2) 3.})
123
P=(312
231
0. 1.1
Q:=]0.0.1
1. 1. 1
1. 1
R:=]2.1
1. 3
> Determinant(P)
18
1 1
R
5 7 1
18 18 18
15 7
18 18 18
7 1 5
18 18 18
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010
001
>p> —P
12 11 7
7 12 11
11 7 12
>Q.R
3. 4.
1. 3.
4. 3.

> A BOT Tak NepeMHOKaTh Helb3s! Jluarnoctupyercs ommudka

>R.Q
Error, (in LinearAlgebra:-Multiply) first matrix column dimension (2) <> second

matrix row dimension (3)
> XapaKTepUCTUUECKOE YPABHEHUE U €TI0 PELICHHUE;
> Determinant(P — x); fsolve(%, x);

X +3x° 4+ 15x + 18

6.

CoOcTBeHHBIE YKCIIa U COOCTBEHHBIC BEKTOPA
> with(RealDomain)
>use RealDomain in Eigenvectors(Q) end use

2.14789903570479 + 0.1
-0.573949517852394 4+ 0.368989407481804 1 |, |
-0.573949517852394 — 0.368989407481804 1

[0.526062999881448 + 0.1,0.158836098085991
+ 0.540780260472587 1, 0.158836098085991

— 0.540780260472587 1],

[0.358947411384288 + 0.1, -0.682327803828019 + 0. I,
-0.682327803828019 — 0.1],

[0.770982798781043 + 0.1,0.391621714024374
—0.251771732042862 1,0.391621714024374
+0.2517717320428621]]



> with(Student[ LinearAlgebra )

Merop ['aycca; momaroBble onepanuu co CTpOKaMu
> GaussianEliminationTutor(P)

3
>h:= | 4
5
3
b:=| 4
5
> GaussianEliminationTutor(P, v)
123 3
>A=]1456|v:=|4
789 5
123
A=|456
789
3
vi=|4
5
["ayccoB pe3ynbrar 1t AX =b
> LinearSolve(A, b)
7
—? + 4
8
_b

> GaussianElimination ((A|b))



1 2 3 3
0 -3 -6 -8
(00 0 O
> ReducedRowEchelonForm((A|b))
7
10 -1 -—
3
8
01 2 —
3
00 0 O

KoMaHnpa /17151 HaXO)KICHUS paHra
> Rank(A)

CoxpanuTte pe3ysibTaThl paboThI B (popMare .mw, a TaKKe IKCIIOPTUPYHITE B
dbopmare .rtf 1y Hanucanus oTuéra.
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JlaGopatopnas pabota Ne2
MaremaTnyeckuii aHanus3

B o0pasie mpuBeneHbl Bce OCHOBHBIE ONEPAlM MaTEMaTHYECKOTO aHAIIN3a
1 00paszell BBINOJTHEHUS 1a0OpaTOPHOU PabOTHI.

BrImonHsIiiTe WHANBUIyaIbHBIE 3aIaHHSI U3 CBOETO KOHTPOJIHHOTO JOMAIII-
HETO 3aJIaHUsI, TTOJIB3YSACh MPUBEAEHHBIMH 371€Ch 00pa3IaMH.

restart; with(plots);
> BbIUMCIICHUE NIPEAEIOB

> lim ¢
X— — 0
0
1
> lim e™
x—0
(09]
1
> lim e”
x—0"
0
> [Toctpoenue rpadyuKoB B IEKAPTOBOM CUCTEME KOOPIUHAT
2
X —5x+6
> plot 5 ,x=-10..10
X +x+1

-IID -|5 1] 5I IID
> [TocTpoenue rpaukoB B MOJISIPHON CUCTEME KOOPAUHAT

> plot( [sin(ﬁ t),t,t=0..12 TI:], coords = polar, axiscoordinates
= polar)



> [locTpoeHue napaMeTpuuecKux rpapukoB
>plot([t — sin(t), 1 — cos(t), t=-10..10])
2_

-iD -I5 0 5I IID
> 'pauk Ha OECKOHEUHOM MHTEpBAJIE
cos(x2 )
>plot| ————,x=0..»
X



x

> JIBa rpaduka B OJHHX OCSIX

>p10t[ X2;5X+6 ,e_le,x=—10..10]
S(X —I—x—l—l)

—IID —IS a 5 IID
> BbIUnCIICHHE TTPOU3BOTHBIX
d :
>—— (xsin(cos(x)))
dx

sin(cos(x)) — x cos(cos(x)) sin(x)

> ['paduk Npou3BOIHON
> plot(%, x=-1.4)
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> Hynu npon3BoHOM
> fsolve (" %% =0, x)
-0.9044882794

> AHumariust rpaduka B IOJSPHBIX KOOPIUHATAX
> animate(plot, [sin(ta) + 4, t=-20..20, coords =polar], a=0.5
..300)

> ['paduk c uccieq0BaHUEM

2
>plot] LXHOXH+8 1010

8x2—|—5x+2
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[X)
1

> [IepBast npon3BogHAA
. d ( 1x2—|-0x—|-8]

dx | 8x>+5x+2
2x  (x*+8)(16x+5)
8x% +5x +2 (8)(2-|—5x+2)2
> Bropas npou3BoaHas
. d 2 x _ (x*+8) (16x+5)
d | 8xX°+5x+2  (8x%+5x+2)°
2 __4x(16x+5) 2 (x* +8) (16 x + 5)?
2 2 3
X" +5x+2 (8x* +5x+2) (8x* +5x+2)
16 (x> + 8)

(8X2+5x+2)2

> [IpubnuxeHHOE perieHne YpaBHEHUS

fsolve 7 — >
X" +5x+2 (8x* +5x +2)
2 2 2
L 2(x +8)(16x+35) 16 (x> +38) _—0,x
(8X2+5X+2) (8x2+5x-|—2)
-0.09244641227
> Ee npumep
2
>plot( 22X +38 ,x=-2.1
5x"+9x+5
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> [IpounsBonnas

S d ( 2X2—|-8 ]
dx | 5x2+9x+5

4 x (2x*+8) (10x 4 9)

5x7+9x+5 (5)(2—1—9x—|—5)2

> ToyHbI€ HYJIU IIPOU3BOIHOU
>solve(% =0, x)

\/61,%—%\/61

5 1
—_ _|_ [
3 3
> YucieHHOe 3HaYeHue

> evalf (%)
4.270083225, -0.936749891

> [Ipumepsl 3ay3JICHHBIX MapaMETPUUECKUX KPUBBIX (HAJ0 MOAOMpPATh AUANa30H
BOJIM3M HKCTPEMaJIbHBIX TOUYEK M OXBaThIBaIOIINE UX Bee!)

>p10t(”(t—4) (t—2) (t—8)dt,J(t—4) (t—2) (t—11) dt, t

=1..5.5D



-0

F-635

F-70

F-75

> AHUMALMS TPOXOKIAEHUS OCOOBIX TOUEK
> animate(plot, [H(t —4) (t—=2) (t=15) dt, J(t —4) (t=2) (t
—53)dt t=1 ..A”, A=1.6, frames = 150)

A=6.0000

-29 -28 =27 -26 -25 -24

F-30

r-31

> ['paduku ¢ pa3psiBaMu
> plot( sin(x) o _ 1o ..12)
X



14

X

>plot(arctan(i), x=-12 ..12)

0

>plot(sin(%), X =
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> I'paduueckoe peleHHe ypaBHEHUH (B MOCIEAYIOMIMX rpadukax yMEHbIIAEM
JIMaIa3oH BOKPYT MNEPBOTO MOJOKUTEIBHOTO KOPHSI)

> plot([cos(x), 27%], x=-2..8); plot([cos(x),27*], x=0.8..1.2);
plot([cos(x), 27*], x=0.6..1.2); plot([cos(x),27*], x=1.06..1.1, 0.45..0.5);
plot([cos(x), 27%], x=-2..8); plot([cos(x), 27*], x=0.8 ..1.2);
plot([cos(x), 27%], x=0.6...1.2); plot( | cos(x), 27*], x=1.06

.1.1,0.45..0.5); plot([ cos(x), 27*], x=1.075 ..1.08, 0.47

..0.48, scaling = constrained)

5

-0.5

065

0,604

03 b 10 11 12 08 07 02 08 10 1 12
x X
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0.50 0.480 -
0491 0472 ]
0431 0.476 ]
0471 0474
0461 0472
0454 . . . . 0.470 . . . . .
107 18 109 110 107 1077 1072 1079 1080
> HeomnpeaeneHnble HHTErPaibl
4
> 3X dx
x +1
1 > 1 2 1 1
TX_ZIH( —X+1)—?\/3 arctan ?(2X—1)\/3

+%ln(x—|—1)

> Jsin(x)2 cos(x)3 dx

L sin(x) cos(x)* + L cos(x)” sin(x) + = sin(x)

5 15 15
>J/x+1 dx
x — 1
/ iti (X—l)(\/xz—l +ln<x+\/xz—1))

Vix—1)(x+1)

> Jex sin(3 x) dx

3 B
10 e cos(3x) + 10 ¢ sin(3 x)

> [x3 sin(2 x) dx

2 sin(2x) — % sin(2x) + 3 cos(2x) x

I 3 3
[ 2 =
X~ cos(2x) + R 4

2
4

>convert( 3X ,parfrac)
x +1
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1 -x — 1 1
X+ — +
3 xXX—x+1 3(x+1)
-x — 1
>normal| x + 2 + ,expandedj
( 3(x*—x+1) 3(x+1)
4
X
X+ 1

> OnpeiesieHHbIE UHTETPaJIb
X4
> 3 dx
x +1
1
1

—ﬂ"—f%——m 2) — - In(13)

2
— ?\/?arctan(?\/?) + %ln(S)
> evalf(%)
6.913383214
> f % dx
. X+ 1
L 3+ L In(2)
9 3
> evalf(%)

0.8356488485

4
> X dx
X3+1

> JludpepenunanbHble ypaBHEHUS

>with(DEtools);

Pemienue ypaBHenus 1-ro nopsaka

>dsolve({D(y)(x) = -2y(x)}, y(x))
{y(x)=_cre?*}

undefined
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YuciaeHHOe pelieHre ypaBHeHHsI 1-T0 mopsijika u rpaduk perieHus
>q :=dsolve({y(0) =3, D(y) (x) = -2 y(x) }, y(x), type = numeric)
q :=proc(x rkf45) ... end proc

>dsolve({y(0) =3, D(y) (x) =-2y(x)}, y(x))
y(x)=3e>*

> odeplot(q, [X, y(x)],0..5)

34

]

0 { 2 3 4 5
x

Pemenne ypaBaenus 1-ro nmopsnaka u ¢pa3oBblil MOPTPET

> p:=dsolve({y(0) =2, D(y) (x) =cos(x* y(x)) }, y(x), type
=numeric)

p :=proc(x_rkf45) ... end proc
> odeplot(p, [x, y(x)], -5..5)

2.5 1
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> phaseportrait(D(y) (x) =-y(x) — X2, y(x),x=-1.2.5,[[y(0)
=0], [y(0)=1], [y(0) = -1]], title = 'Asymptotic solution',
linecolor = [ gold, black, blue])
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Pemenne ypaBuenus 2-

> ode = x° (% (% y(x)ﬁ) + sin(x) y(x) =1

Pemenue B BuzE psaga
>dsolve({ode, y(a) =Y _a, D(y)(a) =DY_a}, y(x), type = 'series')

>odel = (x) +y3=cos(x2)

dax

—d 3_ 2
odel : & y(x) +y cos(x?)

>dsolve({odel, y(3) =4}, y(x), type = 'series')

> evalf(%)
y(x)=4.— 6491113026 (x — 3.) 4+ 1556.630771 (x — 3.)2

— 41754.58225 (x — 3.)> 4+ 1.175691068 10° (x — 3.)*
— 3.404697525 107 (x — 3.)° + O((x — 3.)%)

Coxpanute pe3ysbTaThl paboTH B (hopMare .mw, a TaKKe IKCIIOPTUPYHTE B
dbopmare .rtf 11 Hanmmucanus oTyéra.
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