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Oppgavesettet har 12 punkter, labe, 2abe, 3ab, 4, 5, 6, 7, som teller likt ved bedgmmelsen.

D (1) = (t—mpult - ) = it —mult =), Fult) =

1 ;
™ ved skiftteorem 2, eller, alternativt,

Gls) = L(g) = Fi(s)e™ = e
{o o) o0 f— 1 1
G(s) :/ g(t)e ™t dt = / (t—m)e tdt = [—t Test _ = - —e
0 ™ s ™ s
s+1 s
Py(s+1), F(s)= 271

H(s)=———>F5—=
O =Grraa
h(t) = LYH) = e fo(t) = et cost ved skiftteorem 1
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SQ 1 —TS 1 —TS
Yo =g #¢ "  ~ e

y(t) = L71Y) =sin (t — m)u(t — 1) = —u(t — 7)sint
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7 Jo T Jo m nm lo nm
2 -2
a, = 0 for n partall, a,=—forn=15,..., a,=—forn=3,7,...
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N 2 i (—=1)™cos (2m + 1)z
m 2m+1

cos3x  cosHT 1
m=0

f(x) :%Jr%(cosx

b)
(x,t) = F(x) - G(t) innsettesi (1):
F// G/
F'G =FG+ FG, FoltE= k  (konstant)
F'(r) =0, I ¢ -k-1)G=0

1) F'—kF=0, F(0)=0,

() k>0, k=p?: Fla)= Ad™ + Be, F(z) = pAck® — uBe
Fl(0)=F(r)=0=A=B=0, F() =0

k=0: F(z)=A+ Bz, F'(z)=B

Fl(0)=F'(m)=0=B=0, Flz)=1, (A=1)

k<0, k=—p?: F(z) = Acospz + Bsinpz, F'(z) = —pAsinpz + pB cos px
F'(0)=0=B=0, F/(r) =0, A#0=p=n, F(z)=cosnz, (A=1)

F(z) =cosnz, n=0,1,2,3,...
G+ (n2+1)G =0, G(t) = Ce (™1

I k= —n% n=0,1,2,...:
Lgsningene av (1) pa formen u(xz,t) = F(x)G(t) som tilfredsstiller (2)

up(x,t) = Cre= ™Dl cosnz, (), vilkarlig konstant, n =0, 1, 2, ...

¢) Superposisjonprinsippet:

o0 o0
(x,t) = Zun(x,t) = Z Cpe™ ™+ cos g oppfyller (1) og (2)

n=0 n=0
o 1/2 forn=0
f(x) = u(z,0) :ZCncosnm = C'n:ana:) 2/(nm)  forn=1,5,...
n=0 —2/(nm) forn=3,7,...
- 1 1 s
u(z,t) = et + (E—Zt cosw — ge’("zﬂ)t cos 3z + ge’("z“)t cos br — +- )

D™ eman
e cos(2m+ Dz, 0<z<m t>0

1., 2&
=3¢ +%Zo2m+1

Omformer: 2 cosx - cos 2z = cos (x — 2z) + cos (z + 2z) = cos x + cos 3z

.
cos z + cos 3z = u(z,0) = ZC" cosnr = Cy=1, C3=1, C, =0 ellers

n=0
—(12 —(32 - — — «
(,t) = " T+ Dt cos g 4 "+ D o530 = e cosx + 1% cos 3
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z=0:
2sinh7 [l o= (—=1)" s )" m 1
- | = f(0)= Z
T F +M 1+ :L f(0) MHU 1+ n? ~ 2sinhr 2
=7

p 2 )

2sinh 7 1" fr+0)+ f(r—0) e +e ™
ﬁ +MH+WN CLH ( ) ( ) = coshm

1 (=1) ™ =1 meoshm 1
Faleeli - = ———— - cosh dvs. —s = 5 Y
olgelig: 2 + :M 1+ n? 2sinh 7 coshomr dvs M 14 n? 2sinhm 2

n=

b)
2 1/2)
Invers Fouriertransformert: ——— \ Vi cos (mw/2) e dw = f(x) for alle x

T1—w?

TS 1—w?

Nor
dw=f0)=1 dvs. \8§

J—o0

dw=m

0 1 \.on cos (mw/2)

1—w?

r=7/2: W\ % /2 gy = f(r)2) =0
J =00

oo /9 oo 9
Eulers formel gir \ E cos ¥ dw 4 \ FEMV
Joo 1-w 2 o l—-w
og folgelig: \ E dw =0
e 1—w

Gitt er tre punkter, altsa er polynomet av grad to,

Mub J = Li(z)

0@
(/2 =0)(7/2 —7)

Punktene er jevnt fordelt, altsa er

Li(z) =

. 1
[sin(z) = p2(@)] < 355

Trs = W (tan(0) 4+ 2 tan(m/8) + tan(mw/4)) = z Aw/\m — Hv =0.3590

16
/4 My (b—a)® My b—a
_ ; < A e Ay A =
TJ: .\o tan(z) dz| < o e Hw (b—a)h®, h -
Vi har 1

M) — = " _ o VL)

f(@) = tan() , - f(@) cos?(z) ’ F@) mmOwa&
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Telleren i f”(x) vokser og nevneren avtar i [0,7/4]. Dermed er f”(z) voksende, og

sin(m/4)

Ca:ﬁ&i M \:m = w%

=4 .
Betingelsen

12 4

h<4/=107% =1.9544- 1072 < 0.02
T

@ Ved innfgring av nye variable

/4 M-
TJ: - \ tan(x) &Hi < 2Ty <107
JO

oppfylles altsa med

Vi=w, Yo=x, Ys=2a7, Yi=uab

finner vi at

Ty
1 _ k ks d
Y= \|H§+|NAHM\§V\|&\_ ’
mi mi my
\Sﬂ ) ks d ,
—— (19 — 1) — —x9 — — 1"
me 2T T T 2
altsa
Y3
Yy
!
Vsl By By vy - Ly [ = FO)
\\MU: my k. :%
2 Yo -1)) - wu\m\|5
mo
Startbetingelsene blir da
1(0) 1
Y©O) =1, =1.
z1(0) 3
x5 (0) 4
2—-2-2 —0.2
Ki =hF(Y(0)) =0.1 =
V=) =oa (2777 v
Ky = hE(Y(0) + K1) = 0.1F 1.8 o1 1.8—-18-2.2 B —0.216
> ! 22) T \18.22-22/ " \ 0176
Y(0.1) M\Acvxfwfww F ) = 2 +H —0.416 - 1.792
= 2T T ) T osre ) T \ 2188
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