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Calisma Sorulan 4

Sorul) L (#) =? Laplace doniisiimiinii hesaplayiniz.
s +3s—4

-2s
Soru2) F(s)=———

ters laplace doniisiimiinii bulunuz. L™ [F (s)] =7?
s +s5—=2

Soru3) f(¢#)=(—3)u,(t)—(—2)u,(t) laplace doniistimii hesaplayin ~ F(s)=?

Sorud) y'"'+4y'+3y=e  yp(0)=2, y'(0) = —6 baslangic deger problemini Laplace
doniigsiimiinden yaralanarak ¢oziiniiz.

Sorus) y'+4y=06(t—-4rx) y(0)= %, 1'(0) =0 baslangi¢ deger problemini ¢6ziiniiz

1 2 1
Soru 6) 6 -1 0 | diferansiyel denklem sisteminin 6zdegerlerini bulunuz
-1 -2 -1
1 1 1
Soru7) y=| 2 1 -1|y diferansiyel denklem sisteminin zdegerleri ve bu 6zdegerlere
-8 =5 -3

kars1 gelen 6zvektorleri bulunuz.

dx

—L=x -2x,

dt . c e
Soru 8) sistemini ¢oziiniiz.

% _ 2x,+x

dt 1 2

-t
parametrelerin degisimi metodunu kullanarak bulunuz.

.14 =2 ¢t
Soru9) x = {8 }H { 2} diferansiyel denklem sisteminin genel ¢éziimiinii

_), 1 N -2t
Sorul0) x =[ 2} x+[ 62 [} diferansiyel denklem sisteminin genel ¢oziimiinii
- —2e

kosegenlestirme metodu kullanarak bulunuz.



Laplace dontisiimii tablosu

f(t) = L7(F(s)) : Fis) = L{f(1))
(1) 1 — s> 0
(2) & : 1 o $>a
(3)  sinfat) ’E;—E! s> 0
(4) cos{at) R s> 0
(5)  €sin(at) G —’li'li 6_|_ pE s > |B
(ﬁ) Eﬁitgs{mt} {,I_ E)E pEY §F > |‘|
(m e £> 0
(8) tp >0 r(fpfll], §>0
(9) t7e™ #, s>
(10) et LF(sc)
(11) €"f(t) F(s-¥)
(12)  f(t) () (0)
(13)  f1(1) s*F((s)— s f(0) - F(0)
8 £ W

—t)fit "As
(16) ¢ sin(at) {’21;‘;?2

st—a

(17} tms(mt] W—EE}E




2 3 2 _a N b
s +3s—4  (s+4)(s—1) (s+4) (s—1)

a(s—=1)+b(s+4)=2

s(@+b)=0 a+b:b0 , a:_g,bzg
—a+4b=2 maTan=
(— 2 _ 2205 L 215 et 05!
s +3s—4  (s+4) (s—-1
e—2s
2) F(s)=— L'[F(s)]=2
ST +s5—2

—6_2 = L'e™ —1
(s—1)(s +2) (s —1)(s +2)

1 a b

-DE+2) (-1 (4D a(s+2)+b(s-1)=1

s(atb)=0 , 2a-b=1 a=1/3 ,b= -1/3

[ e 1/3 3 1/3 Z| s (le; _1672t) = u, (f) le(t—z) _1672@—2)
(s—=1) (s+1) 3 3 3 3

2(s=1e™ i ' (s—a)
F(s)=——7++— L (F(s)=" “cosht =————F—
() §°—2s5+2 (F(s) ¢ (s—a)’ +b’
L'(e™ 2s=1D) Y=L (e 2e' cost) = 2u, (t)e" ™ cos(t - 2)

(s—1)°+1
L (e F(s)=u () f(t~c)

3) f()=(t=3)u,(t) - —2)u,(?) F(s)=?
(t=3+1—Duy(t)— (¢ — 2 — 1+ Dy (£)

[(t=2) = 1], (0) = [(2 = 3) + 1 (2)



-2s 35

e L)~ e L(t) -
s
e—ZS ~ e—25 ~ =35 ~ e—3s . e—2s ~ Se—Zs ~ =35 ~ Se—3s
s’ s s’ s s’ s s s
g2 [e—zs e e —Se_3°]
= e 1-s)e™ (1+5)|=F(s)
4)y'"+4y'+3y =e ¥(0) =2, y (0) = -6 baslangic deger problemini Laplace

doniisiimiimiinden yaralanarak ¢oziiniiz.

Laplace déndsdmdndn lineerliginden

L[y"]+4L[y]+3L]y]= Ll ™|

L[y"]=5’Y(s) = sp(0) - ¥'(0)

L[y'] =s5Y(s)— y(0) SZY(S) —sy(0)—»'(0) +4sY(s)—4y(0) +3Y(s)=1/(s+2)

Lly]=Y(s)

Y (s) =25 +6+4sY(s)—8+3Y(s) = A

s+2
2 1 2 1
Y(s)|s® +4s+3]-2s—2=—— Y(s)s® +4s+3]=——+2(s+1) |
s+2 s+2
Y(s)= 4 + 2
(s+D(s+2)(s+3) s+3
Basit kesirlere ayrilirsa;
1 a b c

= + + a=1/2 ,b=-1, c=%
(s+D(s+2)(s+3) s+1 s+2 543

1/2 1 5/2
- +

Y(s)=
s+1 s+2 s+3

bu ifadenin her iki tarafinin laplace doniisiimii alinirsa



L I BN S
L (Y(S))_zL (s+1) L (s+2)+2

1
L'(——
(s+3)

1 —t -2t 5 -3t
t)=—e —e + —e

5) y +4y=5(t-4m)
Laplace déndsimdndin lineerliginden L(3(t-t g))=e™

L[yn]+4L[y] = L[5(f—t0)] — i

L[y"]=5*Y (s) = sp(0) - '(0) : y
- 0)—»'(0 4 = w
L[y]=Y(s) sV ()= 5p(0) - y'(0) +4Y (s) =e

s*Y (s) —%—i— 4Y(s)=e

—4rs

(s> +4)Y(s) = %+ e =57 226 e F(s)=u () f(t—c)

s+2e s 2
= +
2(s*+4)  2(s*+4) 2(s’+4)

—47zs

Y(s)=

Y(S)=1/2 COS2t+1/2sin2te”*"=1/2 €OS2t+u,_1/2sin2(t-4)

6)
12 1
6 -1 0
-1 =2 -1
det(4—AI)=0
-1 2 1
6 -1-1 0

-1 -2 -1-4

1= A[(-1=2)(~1= )] -2[6(~1 = )]+ 1[~12 = (~1* (1= 2))] = 0



B+AP-124=0
AA*+1-12)=0

A=0->4=3>4=-+4
3 farkli reel kdk(6zdegerler) elde edilir.

A4 =0 igin 6zvektorler
-6*R;+R, ve R;+R; satir islemleri ile

12 1) (1 2 1)x) (0
6 -1 0[=[0 -13 =6/ x, |=|0
-1 =2 -1) o 0 0)lx,) (0

X, +2x,,+x,=0

—13x,, +-6x;,=0
—13x,, = 6x;; > x,, = _E'x.ﬂ

o 6 25
x, =1 segilirse x, = T X, = S

W |75
;1: Xor | = _%

X3 1

3*R;+R; ve -1/2*R;+R; satir iglemleri ile

0o 2 3 ve 2/3*R3+R; ile



-2 2 I | x, 0
0 0 0 |x,]|=|0] elde edilir.
0

0 -3 _% X3

x;, =1
=2x,, +2x,, +x,, =0 -
12 yzz 32 X, = %
3%, — 2/~ %, =0 _
2" /% Xy, = %x32 X, =-1
B X2 -1
Xy = X | = _%
X3 1
A, =—4 igin 6zvektorler
5 2 1) x; 0 5 2 1
6 3 0| x,;|=|0 -6/5R;+R, vel/BR;+R3 |0 3/5 —-6/5| 1/3*R,,1/8*R;
-1 -2 3 ) x; 0 0 -8/5 16/5
5 2 1 5 2 1 B 0
5x;5+ 2%y + x5, =0
0 1/5 =2/5 R>+R3 0 1/5 =2/5|x,|=|0
1/5x,,—2/5x;; =0
0 -1/5 2/5 0 0 0 X3 0
Xp3 = 2X3,

Xy =l>x,=2—>x,=-1

X3 -1
Xy = X, 2
X5 1

3 farkli reel kdk durumunda genel ¢ziim

Y Tt Mt
X, =CXe" +c,x,e” +eyxze

genel

-25/3 -1 -1
=c| =6/3 |+c,| =3/2 | +c,| 2 |

xgenel -
1 1 1



-8 -5 -3
det(A—AI) =0
-4 1 1

1—/1[(1—/1)(—3—/1)—(—5*(—1))]—1[(2*(—3—/1)—8)]+1[(2*—5)—(1—/1)*—8)]=0

A +12-204=0
AA*+21-20)=0 3 farkh reel kék(ézdegerler)
A=0>4,=4>4=-5

6. Sorudakine benzer olarak 6zdegerlere karsi gelen 6zvektérler bulunarak genel
¢ozim elde edilir.

3 farkh reel kok durumunda genel ¢6ziim

— o S ot At
ygenel = )€ +Czy2€ +C3y3e

8) E =X 2X2
dx .
72 =-2x,+ X, sistemini ¢oziiniiz. x =Ax homojen sistem
t

det(A-AD)=0 olusturularak 6zdegerler:

1-4 =2
{ S /J =A2-22-3=0  A,=3 A=-1 (fark 2 reel kik)

}p]=3

-2 =2 x, _ 0 o
~2 —2x, 0 11=X21



2 —2Tx,] [0
= X12=X,
2 2 |, 0 12=X22

1 1
Xhomojen=C1 |: 1:| e3t+ C2 |:1:| e-t

9)

8 —4| |-

|4 =2 t~
X ={ }H[ 2} diferansiyel denklem sisteminin genel ¢ézlimiinii bulunuz.

Coziim: x’=Ax+{{(t) tipi, 6nce homojen ¢oziim yapilir.

X’=Ax det(A-M)=0 olusturularak 6zdegerler:

4-4) -2 2 )

—(4-L)(-4-L)+16=12=0 A= A=A=0 2 kath kok
8  (~4-4)

Ar=0 icin

4 =21 x, 0

= 4x11-2x,=0 x1=1/2 x3; Xx2;=2 secilirse
8 —4|x, 0

A=2 icin



4 -2 x, 1 > | X, 0
= 4x12-2x22=1 X12=0 ise Xy, = =
8 —4| xy 2 Xy -1/2

Genel Coziim 2 kath kok olmasi durumunda (A= A,=0)

— Ay Tl T NaM
Xgenel= €1 X, € Cz(xl t+X2 )e

Xhomojen™ |:;C; :| =C |:;:| +¢;( {;} t+ {_ 10/ 2} )

idi.

X, =c¢ tc,t

X, =2¢c, +2c,t—1/2c,

Parametrelerin degisimi metodu ile

X, =u, +u,t 1 t ,

(1) yazilarak W = olmak Uzere
X, =2u, +2u,t —1/2u, 2 (2t-1/2)
@(t) u'(t)=f(t) olusturulursa
u1' + uzlt =t —1/2u, =-2t> -t
2u, +2u,t—1/2u, =—t7° uy =47 +2t7

u, =-2t"7-2t"+K, )

U+ @t + 2 =1"
u, =t> -4 -2t u, =-1/2t72 +4t"' -2Int + K, 3)

(2) ve (3) ,(1) de yerlerine konulursa

x1=K +Kot-1/2t24+2t 1 -21nt-2
Xo=2K 1 +2Kot- Ko/2-t 248t -4Int-4-4t '+t 2+ '=2K | +2Kt-K»/2+5t ' -4Int-4

veya



x=K1F}+K2(_1}+{ 0 }){—”2}—2{2}—1{‘ﬂlm[‘z}
2 2| |-1/2 0 5 —4 —4

4)' 1 — -2t
10) x =[4 5 x+[ 82 l} diferansiyel denklem sisteminin genel ¢ézlimiinii
- —2e

kosegenlestirme metodu kullanarak bulunuz.

Cozim:
X’ =Ax det(A-A1)=0 olusturularak 5zdegerler:
(1-2) _ a2in
=(1-1)(-2-1)-4=L"+A-6=0
4 (-2-4)
AM=-3 , A=2 2 farkl reel kok
ﬂ,]=-3

4 1 0
T = 4x11=-X21
4 1| x, 0

e N < H

; 1 1
Ozvektorleri igeren matrisi T ile gosterirsek TZ{ 4 J
X:Ty — x'=Ax+{(t) de yerine konursa

Ty'=Aty+f{(t)

olur. Bu denklemin her iki tarafi T garpilarak

y=(T"AT)y+ T"f(t)=Dy+ T"'f(t) D= {‘03 ﬂ

T in hesab1



Rl =l e -l o

T! =[% _%] y’=Dy+ Tf(t) olusturulursa
(M J0)E A

y'2 -2y, =—e " - Ee integrasyon carpani yardimiyla

bulunur. Buradan

CH A T

Bu sistemin her iki tarafi T doniisiim matrisi ile ¢carpilirsa genel ¢6zim(x=Ty)

1 e_Zt + 1 et _+_c e_3[ 1 t -3¢ 2t
x=Ty={ 14 j {A %0 1 :|: ée +ce” +c,e }

-2 2 - —
—%e ’+%e’+cze’ —e ' —dce™ +c,e”

veya

AT RS R



