Online B #23 Question 4
Similor Auestion :
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34y = x-ls 4170
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Substiqule. ® info O, we have

X'=3x-74 +e"r2 e’
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From 3 . we know | ,
ff= 9 (-x+3xtE 6+)6t) 6
and  Hoke the derwdie we have
Plug © @ 9= exradeToe) o
M(7 info ©, we have K//quz':{@é-tf—//ef)
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SubsTdute X(t) 1 6, we hav e
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4.2 The Method of Elimination ?—*ﬂ(ﬂ =3 = 2x-3x=85 D %K=t

The method of elimination for linear differential systems is similar to the solution of a linear system 7: N
of algebraic equations by a process of eliminating the unknowns one at a time until only a single
equation with a single unknown remains.

Example 1 Find a general solution of the linear system.

=3z —4ylD o =2z +y @
ANS: From O, we have

vg =4 (x4 3x%)
Then ﬂ’z - 4 (X“43x")

We smbstidsde «g 27’ ‘o ©. we have

-# (R+3%x )= 2x- z%(x”rSX)
- X +3%x = - @%x + X' +3x%
= x%4xx'46x =0

-i"'_
71+_1r+S:o = T = 2—;”'0 = =4 24

Then iy €78 (Creostt + o siast)

Substitute Fhits  into ,H: _# (,7(/_’_37()

D= fe e b)eot e+ (e )ik



Example 2 Find a general solution of the linear system.
' = —bx + 2y,a> y' =2z — 8y @
A
ANS : From @, we have
y = 4 (X"4EX)
— /7 (4 ‘
= y = 3 (x4 5x")
We substiiute "J /?" o ®. we have

4 xP+ £x7) = 2x- 8§ 2 (x%Ex)

> kP4 67 = 4 x-2x"7- 40%

D xPppx436x =0
T30 D P+4)(r} 9)=0
) Y=-4 or r=-9

D r=01 A g i3
Then gi)= € tosdt + Cyomat + Cs Cos 3+ Cysin3t
Subsiute X wnd K7 indo y= 1 (x48x) ne have

“?[t )23 CitosXt +3 (LMt =206 cos3t <2 G SMBTE



Example 3 Find a general solution of the linear system.
2’ =2z — 3y + 2sin 2t(Dy’ = = — 2y — cos 2tP)

ANS:. From O, we hae
Aj: 3 (- XK faaat)

> ’y 23 (X"t ax'+ 4 cost)
Pb»jj 4‘1 o ©, we have
7’: 2 (42K + foostt )= X —32' (- X'+2x+244n2¢ ) — cos2t
= - K”-i')'(f “cosdt = 37(4;2’{{47( — Zsinxl =D cost
= -x74X = 4mXt - Tcos>t
= X7-X = 4eaxt+ 1 Cos2T ("O"‘“kc’“’”]““”s)

As x~ | =0, “r— + |
X.= e+ (et
Assume »(r = A cos 2t + Bswdt
XF// = —4pA o2t — 4B 42t

”(F - ‘(r = - 4A cosdt — 4B4n2T
—Acos 2t — Bsn2t
= 4502t + Trosot

S -sAs7 L §A=-F
38 =4 B~ ¢

XU)2 Kot xp = C&THLET = Feosnt - Faat,

Subs Hhis  in g: 3[ (- X 42x +29mt), we hae
i) e % (5 €1 L (>eosalt 4sinxt)



