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18.034 ileri Diferansiyel Denklemler % Problem Seti 5 — C6zUm Anahtari

18.034 PROBLEM SETi 5 COZUM ANAHTARI

1. (a) [a,b] arahginda f, = f dizgin yakinsadigindan, verilen € > 0 sayisina karsilik bir
N € Z, sayisi vardir, yleki t € [a,b]ven = N igin |f,,(t) — f(t)| < €/(b—a)dir. n >N
icin,

b
< f () — F©)] dt <e

fa ©dt - f e

(b) £ (6)

ile verilir.

1
1
an(t)dt = — foralln,
0 2

1
f fdt =0
0
2. Yerel varlik teorimi ispatinda,

k-1 1t — tol —
|2, (t) — x_1(t)] < ML — fork = 1,2, ...

oo

() = 2 (O] = | D 1) = 11 ®
k=n+1
< ) n® -5
k=n+1
M < (LT)k
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Tn+1
(n+1)!
3. (a) () F(@)=f(t,¢p()) olsun ve x = F(t), x(ty) = xo,x (t;) = x, problemini
¢ozlinuz.

— MLn LT

e

(@ L[ fsds = f(t.0) + [ L (s t)ds
(b)

t
" a®) = ol = bl = ol + | | (6 = )7 (5, %0-1(5))ds
to

t
< |xl|lt—tol + M | |t —s|ds
to

M 2
= lalle = to] + 5 1£ = to|
< Blt — t,|

oldugunu gostererek yerel varlik teoremini tekrar ediniz.

|26 (8) = 24
@ (t—s)lf(s s ()
—f(s Xp— 2(5))|ds

(t - S)lxn—l(s) — Xp-2 (S)l ds

to

( L Lipschitz sabitidir.)

4. (a)
11 1 2\/_2x ,
L[\/_t_]_fo dt—f dx, x°=-=st
2 —x2 —
= ﬁ . e dx = /m/s
(b)
=) oo —St
L[Vi :f e St\tdt = = 2\/_ dt (kismiintegrasyon)
\/—
— - /
=0+ f — s
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5.(a) t > sicin t? — st > 0 oldugundan, s ne kadar biyiik olursa olsun,
f et* st dt >f et* st dt >J e®dt = oo
0 S s

oldugundan, her reel s degeri icin L[etz] = f:etz_“ dt mevcut degildir.

(b) L[tik] = fowe_“tikdt, (s > 0). Buradaki problem t =0 dadur.

et ~ 1 ve bu nedenle

tl_k

t 1 (1 |
fe—stt_kdt> .I- t_kdt:f(x): 1_k|o: k;tl'
0 0

logt |, k=1
.. .. 1
Bu ylzden, k < 1igin £ [t_k] mevcuttur.

6.(a) 5cos2t —3sin2t + 2

(b) e~ t/3cos/2t
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t = 0 ¢ivarinda
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