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

a) g(t)

(t—myult —m) = fult = mult =), fult) = ¢

1
G(s) = L(g) = Fi(s)e™™ = —e ™ ved skiftteorem 2, eller, alternativt,
s
o0 o0 t—m 1 00 1
_ —st _ —st _ —st —st . _
G(s)—/o g(t)esdt—/7r (t—m)e " dt = |— . es—?es]ﬂ—s—f e
s+1 s
P _F(s+1), Ffs) = ——
(s) G2+l (s +1), F(s) 21

h(t) = E_I(H) = e 'fy(t) = e Tcost ved skiftteorem 1

b)
1 1 —TSs
Yi(s)=L{y®)}, y@) +txyt)=9(t) =Y + 5V = 5e
52 1 1
YO =g et T e

c)
Y(s) = L{y(t)}, Y —s—(=1)+2(sY —1)4+2Y =¢ ™
s+1 1 1
Y = TS — H —7s
(s) 32+23+2+s2+23+26 (s)+(s+1)2+1e

y(t) = L7Y) = h(t) + [e” T sin(t — 7)]u(t — 1) = e Fcost — e"tu(t — ) sint
2
2 J1(z)

—2m | _r ‘ : + ‘ 2=7r -

2 (7 2 [7/2 2sinna|7/2  2si 2
an:—/ f(m)cosmcdx:—/ cos nz do = = 2218 :M
T Jo 0

T T nw 10 nmw
2 -2

a, = 0 for n partall, a,=—forn=1,5,..., a,=—"forn=3,7,...
nmw nmw
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12 cos3r  cosbr 1 2SN (-D)™cos(2m + 1)z
e R R N R A P ey
b)
u(z,t) = F(z)-G(t) innsettesi (1):
F// G/
F'G=FG+ FG@, 7 = =1+ Yol =k (konstant)

1) F'"—kF=0, F'(0)=0, F'(r) =0, (I G —(k-1)G=0

M) k>0, k=u?: F(z)= A" + Be " F'(x) = pAel™ — uBe
F'(0)=F'(r)=0=A=B=0, F(x) =0
k=0: F(z)=A+ Bz, F'l(x)=B
F'(0)=F'(r)=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/(n) =0, A20=p=n, F(x)=cosnz, (A=1)
F(z) =cosnz, n=0,1,2,3,...

) k=-n% n=012...: G+0*+1)G=0, G(t)=Ce W+
Lgsningene av (1) pa formen u(z,t) = F(x)G(t) som tilfredsstiller (2):
up(z,t) = Che™ (WD cog nx, C, vilkarlig konstant, n =0, 1, 2, ...

¢) Superposisjonprinsippet:

t) = Zun(:): t) ZC (* 4D o oppfyller (1) og (2)
n=0

1/2 forn =0
f(z) = u(z,0) ZC cosnx = Cy, —an—) 2/(nm) forn=1,5,...
n=0 —2/(n7r) forn=3,7,...

1 2 1
u(w,t) = 564 + ;(e”t COS T — 567(3%&) cos 3z —|— 5 e~ (Dt cog 5y — +-- )
1 Z i —[(2m+1)2+1]tcos @m+1)z, 0<z<m t>0
7T = m—|— 1 ’ -7 ="

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

cos z + cos 3z = u(x,0) ZC cosnr = C1=1, C3=1, Cp, =0 ellers
n=0

(12 (a2 _ _
w(z,t) = e T eos g4 e D cos 3z = e cosz + e 1% cos 3
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3] a)
=
2sinh 7 > (—1)n > (—1)" T 1
_ -1 — _Z
[ +Zl+ } (0) = Zl—i—nQ 2sinh7m 2
n=1 n=1
T=:
2sinh 7 > ( 1)" fr+0)+ f(r—0) e +e ™
= — = h
[ +;1+n2 } 2 2 cosuT
1 (1) ™ =1 mecoshm 1
Folgelig: - . h dvs. = - =
vleclie 2+n¥11+n2 Isinhg COSHT AvS ;Hn? Isinhr 2
b)

Invers Fouriertransformert:

wors / \[T Coi ff}é? e gy = £(z) for alle x
=0 l/oo cos(ww/2) w=f0)=1 dvs. /°° cos (mw/2) dw —

2
T 1—w? o 1—w

r=7/2: l/oo Me”wﬂdw:f@rﬂ) =0

T oo 1—w?
& 2 & 2
Eulers formel gir M cos ™ dw +1 / M sin ™ dw =10
oo 1 —w? 2 oo 1 —w? 2
00 2 2 0
og togetis [~ ™

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

2
x) =Y fiLj(x) = Lyi(x)
=0

(x —0)(x —m) _ _43:(x — )
(/2 =0)(7/2 —7) 2 )

Punktene er jevnt fordelt, altsa er

Ll(.T) =

|sin(z) — pa(z)| < ! (g)3:0.3230 .

42+ 1)
T, )s = = (tan(0) + 2 tan(r/8) + tan(w/4)) = — (2\/5 . 1) — 0.3590
/87 16 16
/4 My (b—a)® M, b—a
- <22 - - h= .
(Th /O tan(z) do| < T2 TS b-an?, —
Vi har

1 .
2) = sin(x)

f(z) =tan(z) , f'(z)= m , fa) = 2cos3(x) )
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Telleren i f”(z) vokser og nevneren avtar i [0,7/4]. Dermed er f”(x) voksende, og

()] < M :z% —4.

Betingelsen

w/4 M
‘Th _/0 tan(z) dm‘ < 1—22%h2 <107

[12
h<4/=1072=1.9544-10"2 < 0.02 .
s

@ Ved innfgring av nye variable

oppfylles altsa med

Yi=az, Yo=z, Ys=2a, Yi=u
finner vi at .
Ty
9«“’2
r_ k k
Y= ——1x1+—2(x2—x1)——x’1 ’
mq mi mq
ko ks d ,
—— (22 —x1) — —x9 — —14
meo mo meo
altsa
Y3
Yy
I _ k k d —.
Y=1-2v+2W0m-v)-—v|~ FY)
oo™ g
— 2 (Y- Y1) - Yy - —Y,
mo mo mo
Startbetingelsene blir da
1’1(0) 1
Y(O) _ 1’2(0) _ 2
x4 (0) 3
x5(0) 4

2-2.2 —0.2
Ki=nF(y)=01(_ ~ f={ )"
1.8 1.8—1.8-2.2 —0.216
Ky = hB(Y(0) + K1) = 01F | " ) =00 { ‘oo =1 i |

Y(0.1) Y(0)+1(K + Ky) = 2\ L(-0416) _ (1792
o 2T 2) T2\ 016 ) T \ 2188
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