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UYARL Bu belge, el yazisi ders notlarindan Clavde (Anthropic) yardimiyla dijitale aktarilmistir.
Yardimcl kaynak olarak hazirlanmistir; hata veya eksik igerebilir. Litfen orijinal notlari ve ders
kaynaklarini esas alin.

NOTICE This document was transcribed from handwritten lecture notes with the help of
Claude (Anthropic). It is meant as a supplementary resource and may contain errors or
omissions. Always check against the original notes and official course material.

Hatirofval

* Eksponsiyonel dereceli ve her sonlu O = x = b araliginda pargali sUrekli f ve g fonksiyonlariin
konvolisyonu

f(x)* g(x) = E f(2)g(x—2)dz

integrali ile belirlenmis fx g fonksiyonuna denir.
Ayrica, fFxg = g = f dir.

x Eger f ve g fonksiyonlar e?t eksponsiyonel dereceli ve her O < x = b aralidinda pargali strekli
iki fonksiyon olursa, o halde fx* g konvolisyonun Laplace dénisimd igin

Llfxg]=L]f]-L]g]

formUlU gegerlidir.
Boylece L7 [F(s) - G(s)] = L7 [F(s)] * L7 [G(s)] elde edilir

Algtirmalar

— Orneb 1

H(s) = fonksiyonu igin L= [H(s)] yi

s2+5Ss+6
(o) Basit kesirlere ayirarak
(b) Konvolisyon kullanarak

¢620n02.
B (Coziim: (o)
1 1 A &
H = = = + A= 41 =1
() s2+45s+6  (s+3)(s+2) s+3 i ye
S HE) = = F e s L HE T e [ e e |
s+3| g+ D s+3 s+ 2
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®

= LT [H(s)] = —e 3 + &=
® 1 1 1 1
H(s) = 245546 (s+3)(s+2) “ €43 sr2
1
L1 _ -1 = L1 ~ ,=3x, ,—2x
= L7 [H(s)] = £ <5+3>*[, <s+2> LT [H(s)] =e T xe
X X x
= L7 [H(s)] = J e 32¢720-2) gz = e‘zxj e Zdz=—ee? N —e= X 4+ o= 2X
| 0 0
= Ornek 2
H(s) = 5(521+q) fonksiyonu igin L7 [H(s)] yi
(o) Basit kesirlere ayirarak
(b) Konvolisyon kullanarak
¢620nUz2.
[ Coziim: (o)
1 A Bs+C 5
=—"—"= - - = +9)+ +
H(s) Yy . +52+q:>1 A(s )+ (Bs+C)s
(s2+9) ()
1 1
S A=, B=—g,C=0
11 1 s e Ll L RS N N
R P L R RE P P
1 cos3x _1—cos3x
-1 — L _
= L7 [H(s)] : - >
1 1 1 T 1T 3
M= e2ray s 2+a s 37+49
1 1 3 sin 3x
1 - -1 =1 = —
= L7 [H(s)] = L H * 1 [3 52+32} = L7 [H(s)] =
X .
_1 _ [ sin3z _ T cos3z2x _1-cos3x
| :>£[H()]Jo3d 3——3—10 q
Ornek 3
% —y=e>, y(0) = 2 baslangic-deger problemini Laplace dénisimi vygulayarak ¢s2iniz.
[ Coziim:

y/_y___e3x:>£[y/]_£[y] =£[e3x}

1 1
T3 (g(o:)>:2)£M (5—1)—5_3+2

1 2 11 11 2

= sL[y] —y(0)-L[y] =

= + = — - — +
= Ly] (s=3)(s=1) s—T:fEM 2s-3 2s-1 s-1
1 I AP A P S
G-2Y6-D[ s-3 | s-1 "2 [ ]2
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A P | A R 1| ]
Y0 =3~ [5—3} 2 £ [5—1%25 [5—1]

3x X X 3x
#y(x):e__e_.kze)(:} y(x):aei.
2 2 2
-
Ornek 4
d?y _dy g ; 3 .
o2 de 2y =18 sin3x ; y(0) =0, y'(0) = 3 baslangig-deder problemini Laplace
X
dénlsimi kullanarak ¢d20nz.

[o7.4.5)

= Ornek 5
d?y  dy
@Y 3% oy=n
dx? ax Y @ } h(x):{z’ Dexed
0, x>4
y(0)=0, y'(0)=0

B Cb'zd’»\:
y' -y -2y =18 sin3x= L [y”] - L [y/] - 2L [y] =18 L [e sin 3]

= s2L [y] —/y%Oj—g'(O)—-s[, [y] +gf@’j— 2L [y] =18 L [e sin 3x]

1%-3 sa 3
e P st ) =0 H+3 5 L[] = +
L[ 9572 (s+1)2+9 = £y] (s2+2s+10)(s2 —-s-2) s2-5-2
" sS4 1 A . B ,_ Cs+D
(s2+2s+10)(s = 2)(s + 1) s—2 s+1 s2+2s+10

(s2+25+10)(s+1)  (s2+2s5+10)(s-2) (s=2)(s+1)
=54 =A(s?+ 25 +10)(s + 1) + B(s? + 25 + 10)(s — 2) + (Cs + D)(s — 2)(s + 1)
B=-2, | A=11]| | =11 |ID=_2

3 c =
iy ek b T AL CR A R (Gt 0 R A LR L ikt
(s+1)  (s=2)
— -1 54 S R A
:>9(X)"»C |:(52+25+TO)(S—2)(5+]):|+£ |:52_S_2:|

1 1 s—2 1 1
_ -1 | o p1 -1 -1 _
SE R T Ml e T R e MG

s+1=-3 }

2x —X 2x —X =1
= e - 2e +e —e + L —_—
[(s +1)2 + 32

25 2% _2—x el s+ - 3
SIS T 2 e F A [(5+1)2+32] £ [(5+1)2+32]

= |y(x) = 2e®* = 3¢ + e ¥ cos 3x — e ¥ sin 3x

baslangig-deger problemini Laplace donisimi vygulayarak ¢d20niz.

Cé’zt‘im: Oncelikle h(x) fonksiyonunun Laplace donisiming hesaplayalim.

4_ 2e% 2

00 aq 2
0 0 S S

L) = J e n(x) dx = 2Jo e = = 7

y' =3¢ +2y=hn(x)= L[] -3L[y] +2L[y] = L [h(x)]
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= s2L [y] - syto) - Y40 - 3sL [y] + 3y0) + 2L [y] = £ [A(x)]

bu sebepten £ [(x)] = L [va(x) - g(x — a)] = e=% L [g(x)] oldugunu biliyoruz.

0 halde, £ [9(x)] = olur. Buradan, g(x) = 1+ e2X — 2 elde edili.

I 2
s(s=2)(s-1)

2 2g—%s
f =g % f — L4 || =] [ T2 T
L] = ™ £[a00] = £ (W] = ™ - vy = L7 | ey

2¢~% 0 O<x<4
e Tzt R Y o
M L<5 —2)G- 1>] {1 2D 2t x4 lunur
Bu durumda,
(x) Lo = 2e” Oex<®  de edil
allis elae eallr.
! (1-e8)e? +2 <6—4 - T) e x>4
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] = f(x)

2 —as i 2 —4s
S L) (P-3s42)= S (1-%) 5 LY = gy (1=
2 DeT?s _ 2 _ 2074
A o e o e R e e [ml
2 A B c
£l = 2 £
ste=2)s21) (s-2)(s-7) _f(;—12) SSZ;;)
=2=A-2)(s—1)+8Bs(s—1)+Cs(s-2)
S~ A=1, B=1, =2
. 2 AN R w1 W
i Fese| R H R P BTl P
= 1+ e2X— DX
e o=re® U = x)-g(x—a) oldugunu v
" f<")’{g<x_4> el 0l ()= va()- glx—a) olduguny ve
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