lab3.nb

Mathematica Lab 3

Uppgift 1

L j-10 -6 12
A=_i 8 -4 —183;
2 4 071

L j-18 -12 -39
A= _i 9 6 21 E
-10 -7 -22%

i nvl =1 nver se@AD

10 7 22
98-6, -4, -13<, 83, 2, 7<, 9- %, -5, - ==

"Bryter ut" 1/3:

invl+=3 éé Matri xForm
i-18 -12 -39
i 9 6 21

-10 -7 -22¢

Uppgift 2
Cear@" *
k k -2
S g
k 1 k {

| nver se@AD && Mat ri xFor m

0 k2+2 k k-2
k3+2kZ-k-2 k3+2 k2 k-2
1-k2 k2-k
k3:2kZ-k-2 k3+2kZ-k-2 k3+2 k2 k-2

H k2-1 -k?-2
k3:2kZ-k-2 k3+2kZ-k-2 k3+2k2 k-2 g

Det @AD

k3+2k?-k-2
Matrisen & endast inverterbar om Det[A] 0;

ekv2 = Det @AD ==
Sol ve@ekv2D

88k » -2<, 8k » -1<, 8k - 1<<

Om k=-2 eller -1 eller 1 & matrisen inte inverterbar
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Uppgift 3

Clear@" %"D

ekv3a=3x-2y+z+2w==12;
ekv3b=x -3y +2z +w==14;

ekv3c =2X+y -Z +W==-2;

ekv3d=x +4y -3z == -16;

Sol ve@8ekv3a, ekv3b, ekv3c, ekv3d<, 8x, y, z, wD

Sol ve: :svars : Equations nay not give solutions for all "solve" variables.
1 z 8 w 30 5z _
99Xe—7H4V\L+7+7,y97—T+T——
i3 -2 1 2
. 1 -3 2 1%
koeffmatri s = o 1 -1 1g,
1 4 -3 0¢
Det @koef f matri sD
0
Ajda, Det[]=0 det betyder g entydig |6sning!
i3 -2 1 2 12
. -3 2 1 14 g, A A .
total matris = 5 1 -1 1 _deeRowReduceeeMatrleorm
1 4 -3 0 -16¢
jro-+ 4+ ¢
01 -5 1 -2
00 O 0 0
00 O 0 0 {

Jaha, de tva sista siger att 0=0 och det visste vi val redan!
Séledes, 2 ekv med 4 obekanta => tva parametrar:

Sol ve@8ekv3a, ekv3b, ekv3c, ekv3d, y ==5t, w==5s<, 8x, y, z, wDé&&é Sinplify

88x »2-3s+t, y->5t, z-6-s+7t, w->5s<<

Uppgift 4

Clear@" +"D

ekvda=pxX+y+2Z+W==p;

ekvdb =x +p*y +2z +w==p;

ekv4c =X +2y +pP*Z +W==;

ekvdd =X +y +2Z +p*xW==;

Sol ve@8ekv4a, ekv4b, ekvdc, ekvad<, 8x, y, z, wsD

P P P p - p? —
e VT 2T VO W TpLH L
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ip 1 21
i 1 p 2 1%
A_12p1§’

112 pg
Det @AD

p*+18p-11p2-8
ekv4e = p* -11p? +18p -8 == 0;
Sol ve@ekv4eD

88p —» -4<, 8p > 1<, 8p - 1<, 8p -» 2<<
Svar: For entydig 16sning p -4,1,2. det ger:

Sol ve@8ekv4a, ekv4b, ekvdc, ekvadd, p# -4, p#1, p#2<, 8X, Yy, z, wDééSinplify
P P __

p p
99Xem, ye4+p, Z+4+p, W%4+p

Nu testar vi vad x,y,z,w blir om vi stoppar in p som 1,2,-4:

Sol ve@8ekv4a, ekv4b, ekvdc, ekvadd, p=1, z==t, w==s<, 8X, y, z, wW<Dé&&éSinplify

88x -1-s-3t, y->t, wos, z-ot<<

Sol ve@8ekv4a, ekv4b, ekv4c, ekvad, p=2, w==s<, 8X, y, z, w<Déé Sinplify

88x »s, y->s,z-1-2s, w-s<<

Sol ve@8ekv4a, ekv4b, ekv4c, ekvad, p = -4<, 8X, y, z, w<Dé& Sinplify

8<

Saknas 18sning!

Uppgift 5

Clear@" *"D
i3 2 4 16 21

A=il 6 5§;A=i25 27%,
3 9 1% 34 16§
ia d

x=ib e
c f{

ekvb = A X == A,
Sol ve@ekv5D

88a-52, b>3, ¢c-1 d-1, el fs4<<
Observera matrismultiplikationen!

21
Svar: x:iS 1%

14{



lab3.nb

Uppgift 6
Clear@" %"D
R 3 1 ) 14 13 ac
A=dg N A=dgq oo Nox=Jdp N,

ekvb6 =2 A. x == A+3 x;
Sol ve@ekv6D

88a—-4, b-1, c->5, d--1<<

Svar: xz(i 51)

Uppgift 7
Clear@" «"D
i3 5 -1 . i -60
R 1 7 5 o 19
A= y X=31Y g A= ;
-5 -13 6 E izg 2195
1 -17 9% 3221

ekv7 = A X == A,
Enligt boken:

At = Transpose@AD;
normal ekv = At . A. x == At . A;
Sol ve@nor mal ekv, 8x, y, z<D ééN

88x - 2.08021, y - -9.77983, z » 17. 0684<<
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Uppgift 8

Clear@" %"D

dat a = 881982, Log@793D<, 81984, Log@764D<, 81986, Log@579D<, 81988, Log@492D<,
81990, Log@507D<, 81992, Log@426D<, 81994, Log@316D<, 81996, Log@270D<<;

ar =80, 2, 4, 6, 8, 10, 12, 14<

ant = 8793, 764, 576, 492, 507, 426, 316, 270<;

dat a2 = Tabl e@8ar @@yDD, Log@ant @@yDDD<, 8y, 1, 8<D;

Li st Pl ot @dat a2D

5.6 .
- G aphics -

y=f@t_D=Fit@data2, 81, kxt<, tD

6.72288 -0.0763745t

X =

EG. 72288-0. 0763745t

Print@ Svar: aL I=", xééSinplify, " dar t = 0 ar 1982"D

Svar: alL |=831.21E 00763745t qar t - 0 ar 1982

b@ D = x;
b@18D;
Print@'Svar: bL ", b@18DD

Svar: bL 210.217
b@ _D == 100 éé Sol ve
Solve::ifun : Inverse functions are being used by Solve, so sone solutions may not be found.

88t _ - 27.728<<

Print@"'Svar cL ", 1982 + 28D

Svar cL 2010



