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170. (
171. (

(3e* —4)In(l +e7t) — 3e* + %

e® —2)In{l +e7t) — 3¢t +%

2 1
=) (1) + Che? (1) + 3
( 2¢'In(14+e7t) +3In(l +¢") ) -

— Ot
_Cle( )+Cg( )+ —4etIn{l +e7?) — 3In(l + €')

\ 4t -+ si — i
x cos 4t + sin 4t cos 4t — sin4t
= C
G sin 4t +o2 cos 4t
(sindt — cos4t) In —I—M -
+1 1 — sindt
1 in4t
8 —cos4t-In ﬂ
1 —sindt
1
172. z = (01 + 02) cos 3t -+ (01 - CQ) sin 3t + m[z sin 3¢ + cos Gt(sin 3t—-
cos 61
— = 1 t — .
cos 3t)], y = Cy1sin 3t + Crcos 3 B ooa 3t

_ 173. =

= Cief(cos2t + sin2t) + Chel(cos2t — sin2t) + tel(sin2t—

§ 11,
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- —cos2t) +

174.

175.

176.

177.

178.

179.

180.

181.

182,

183,

184.

%e’:(cos 2t +sin2t) In|sin2t|, y = e'(Cysin2t + Cacos28)+

1
+-2—et sin 2t In | sin 2t{ ~ te* cos 2.

z = (C; + Cot)e ™t 4 te7Hnlt| = 1), y = C1(2t + e 4+ 2Ce?
+e~t(2tIn|t| + Inft] — 2t).

—C1(t + L)et — Coe* + —t\/_e =

(a-or)e

r = —Cl(t+ ].)

—t— gtz + (t + %} Int,

z Ci(2t + 1)e* + 2Cset+

3
—Cy+t+ 12 -

1 (t + -;-tz) Int, y = C1(2t + 1) + 2C5—

1
z = 2C et — Che® +et In (1 + e?) + 5ef‘“ In(1+e ),y = —Cyet+Coe¥—
1 1
——-iet In (1 -+ e?) - 583‘ In(1+ e %).

x = —201e% — Coet + Betln(1+e') +4e*In(l1+et), y = 5C e+
+2C5e! — 10e’ In (1 + e?) — 10e? In (1 + 7).

1 =2C1e7 % + Che? + 2e % In (1 + ) + 2e¥In (1 + &), y = Cre ™+
+Coe® + e 4 1n (1 + e*) + 2e% In (1 + %),

2C1e~% + Chemt — 272 — e 2in(l+e ) — 2e-
)
y = 5C1e% + 3Coe™! — 6% — 53‘2* In (1 4+ e~ %) — 6etarctg e’

r = arctge :

Tz = (01 + C2)e cos 3t + (C1 — Cp)e* sin3t + e* tg 3t(sin 3¢ + cos 3t)+

et cos 6t

sin 3t — cos 3t), y = C1e* sin 3¢ -+ Cye? cos 3t —~
cos 3t

L (
2 cos? 3t

z = 2016t +Coe— +4et arctg €3 —2e 2 In (1 + €5}, y = 3C et +2Coe~ %+
+6et arctg 3 — de %t In (1 + €5).

z = =20 — Cse? + 4In(1 +¢&t) + 5etln(1.+ e7t), v = 3C) + Cyet—
—6In (1 +et) —Befln(l +e™t).

1
z=C1+Cot + %tz(ZInt —1),y=2C, + Co{2t + 1) + §t2(21nt -1).
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1 1 4t ) 31 _, 29 29 62 29 _ 14
185. £ = —(Chcosdt — Cysindt — sin 8f — iln l—tggz-é—i -sin4t, y = (2C,+ 204, ¢ = —3—06'"“ -+ Fe b Bt — 5 Y= Ee_ﬁt - qu b4t 4+ T
. 1 -4t b — —
+C3) cos 4t + (203 — C1) sin4f + cos 8t + 2sin 8t — o) In % {cos 4t+ 205. 7 = et — te=H y = (t+ 1)e ¥ — 7€
— o8
4+2sin 4t). 206. v = (1—t—1t2)e, y= (24t —12)e.
186. =z = (7 + Cot — it% y=2C) + Cq (t - l) — Et% 4+ gf% 207. z = 15e~t — 15cost + 16sint, y = —15e~ % + 14 cost — 10sint.
15’ 2) 15 3
208. = (t+ 1)e™t — 2e%, y = ¢ — 27t
187, z =y = €'
209. z = e'(cost — 3sint + 1), y = €* —sint).
188. © = cost, y = —cost — sint. z = e'(cost — 3sint + 1), y = e*(cost — sint)
1 H
_ o2t 9t T2 -2y, 2t -2t
189, = %t + €%, y = 2% 4 te?t. 210. z =2 + 272 y = §(e —e N, 2= E(ue + 3e™").
190. z =22 — et —2et y =t + et — 32, 211. z = 2t + €2, y = 2(e! — e*), z = 2! — ™.
191. y = %(5e—t ~8eZ) ptet, y = %(5e_t — 2e%) +tet. 212. z = —e~!sint, y = e"'sint, z = e"‘ cost.
102, 1= (2 —t)e¥ —et, y = (3 — t)e¥ — 2¢'. 213. = = (1+t)el, y = (1 — t)et, z = —€t.
193. z = 3cost —sint +t— 3, y = 2cost +sint + ¢ — 2. 214. r = —e’sint, y = et cost, z = e’ cost.
194, £ =4+ 5t —4cos 2t + 7sin2¢, y = 6cos 2t — 4sin 2t — 3 — 4¢. 215. z=tet,y=tet, z=e"".
‘ — -t ; — et = -t
195, ¢ = gsinlit + %(1 —cosdt) +t,y= -g-sinBt + }sg(cos 3t—1) —4t. 216. ¢ =e " (cost +sint), y = e""sint, z = ™" cost.
217. z=tet,y=¢e"t, z=—(t+ 1)t
196. £ =14t — e, y=—1— 2¢' +4e*. z=tey=c, 2 £+ 1e
= —t g — ot — o=l
197, & — .5_,_—.,21‘- N ie—t B zet 3 —l-tet Y= —§82t B —l-e" o6t 4+ get 218, = = —2e7'sint, y = e~ "cost, z = €7 sint.
. , .
8 12 4 2 3 3 219. z =2tet, y = —et, z = (1 —t)e.
198. = —e~t - -1—(2t +7)et + 3 gt y= ety (t+2)e* — 3 g
) 12 4 37 3 37 220. z = 8tet, y = 4(2te’ — ¥ + 1), z = 4(2e! — e* — 1).
o 92 .
199, 2= (3t +1)e t + (t - 5) e’ y = —18tet 4 2e?. 221 c=2z=0,y=1-e"
1 1 3 222, z =y =2(1l — cost), 2z =cost +sint — L.
200. 2= e+ [t— ) e¥ y=(4t+2et+{2t— =)
00. z = ge +( 2)e’y (4 +2)e™ + 3)° 223. r=z=t+1,y=0.
- o o2 et
201. z = (3t — 2)65: _ (4t + _g) 82:, y = 5t (1+ 4t)e2t_ 224. z=0,y=—e", z2=¢"".
1 ‘ 225. 7 = —Che® — Cste?, y = 3C et + 4Che? + Cy(dt — 1)e*, 2 = Cret+
202. z = Ee_t ~ (2t + 1)e*, y = (6t +2) (e7" — ). +Cae? + Cyte®.
208. z=—e Tt — 472 £ Bet, y = —e 7t + e — 3et. 226. ) =33 =33 = C, 24 = 2C.
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1
228, z = -2—(3(:}121& — o8 2t), y = v/6(ch 2t — cos 2t).

3 ] 8 1 :
229. 7 = —sht h3t— — sin 2, y = ety 3t _ p=3ty_:
T= 58 +15GS G sin2t, y = 40(3e e %) 312(56 | )
oo 1 oo

—6—5-(COS 2It+sm2t), Z=re = e 60 560

§ 12. JIuneiinble cucTemMbl ypaBHEHAH
C IepeMeHHBIMH K03 PUIueH raMu

Ilo sagannoft dynnamentansuol marpune $(z) MHEEMHON ONHOPOLHOR cHCTe-
Mbl ¥ (z) = A(z)y(z) c HenpepuiEHOK Ha npoMexxyTKe ] ¥ KBaIpaTHOMK TOpsAKa.
n MaTpuneit A(z) Bcersa MOKHO OJHO3HAYHO ONpeeTHTs MaTpuly A(z), T e

NOCTPOHTH MHHEHHYIO OIHOPOIHYK CHCTEMY.

IIpuMep 1. Ilo 3aTaHHON hYHIEMEHTANBHOA MATPHIE
COSZT SIng
®(z) =

. COCTABUTEL JUHEHHYI) QIHOPOAHYIO CHCTEM
—S8SinE Ccosx y AHOPOIY v

A HeuzsectHas marpria A(z) HAXOMUTCA H3 YCIOBHS, YTO @(m) — pemenme
MarpuuHoro ypasaenus Y'(z) = A(z)Y (z). Orciopa A(z) = &'(z) - &~ 1(z) =
01

-1 0

. Hekomas cicrema umeeT BUI

Y1 = Y2, Y2 = U1 A

Popmyna JInysunna-OcTporpaJcKoro MO3BOMSET 10 3RUAHHOMY PEIICHHIO
JUHeHHON OXHOPOAHON cHCTeMBl HaliTy ofliee PELISHHe STOH CHCTEMBI.

ITPUMEP 2. M3pecTHO, 4YTO BeKTOp-hYHKIHA (T) — PEIIeHNe CHCTEMBI
Y1 =Y

‘ HaiiTn obiuee pemeHue cHCTEMEL.

{ (1+2%)yh = —2y1 + 2zy». Heep

A TlycTs pelneHueM CHCTeMEBI SIBISIETCH BeKTop-d)yHKIiHﬂ C KOMMOHEHTAMHA
1 = @z}, y2 = ¥(z), mpuuem {0} = 1, ¥{0) = 0. ITo dopmyne Jnysuna-
OcTporpackoro uMeeM:

1 1 B
e+ —(7sin 2t — 9 cos 2t)

—‘v-i
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Otciopa () — z4p(z) = 1+ 2. IMoucrapnss splpaxenne ana @(r) Bo BTOPOE
ypaBHeHHe CHCTeMbl, TIonydaeM 3auady Koum ams ()

' (z) = ~2, %(0) =

Cnenosatensro, ¥(x) = —27, p(z) =1 — z%

Torga ofmee pelieHue 33 JaHHONR CHCTEMBI HMEET BHJ,
. L g2
(y) C‘1()+C’2( ’”) A
Y2 1 —2x
y) = —zy1 + yosina,

yp = zty1 + ey
HUYEHHBIX Ha (—00, +00)} THHEAHO HE3ABHCUMbIE DEIIEHHA?

IruMEP 3. Moxer 1H cucreMa { HMETH B3 OUpa-

A OTreT Ha TOCTABNEHHLIR BOTPOC OTPHUATENbHBIN, NOCKONBKY AONYCTHB
NPOTHEHOE, MTOJIYYAEM, YTO ONpeNe/IuTe b BPOHCKOro sTHX peluenuit apiaercs
orpaHMuerHol Ha (—00, +00) dyHKIMeH 1 oTaryen or By, C APyro# cTopo-
HEI IepBoodpasHad cIefa MATPHIEl CHCTEMB!

ABMAETCS HEOTPAHMYICHHOH Ha (—00, +00) dyukuuelt. 3o TpoTHBOPEdUT (op-
myne Jluyeuansa-OcTporpaickoro. | A

1. Hycre 3amana uaeinasg cucrema y' (z) = @(z)Ay(z), roe @(z) — Henpe-
pHIEHAH Ha npoMexxyTke I byHkiuus u A — 9MCIOBaA KBaApaTHAsd MaT-
T

prua nopsiaxa n. Jokasars, wro 3amena t = [ @(()d( naer nmueinylo
o

cucremy y' (t) = Ay(t).

2. Iycrs ®(z) — <ynaameHTaJ bHAf MATpUUA JIHHEHHOH CHCTEMBI
2 (z) = B(z)z(z), cae B(z) — xBaJpaTHasd MOPAIKA 7. M HEMpPEPBIBHAS
Ha npoMexxkytke I marpuua. TlokaszaTts, uro 3ameHa y(z) = O{z)z(z)
B mHefiHoMt cucreme ' (x) = A(z)y(zr) ¢ kpaiparHOH NOpAIKE T
1 HempephBHON Ha ] MaTpume#t A(z) naerT JHHENHYIO CHCTEMY BHZR

#(z) = @7 (z}[A(z) — B(2)]@(2)2(2).



