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Viserocksdatt L= | 2 1 0 | ochda A symmetrisk giller L = U7 (som vi ocksa ser direkt).
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2. Da (1,1) &r invariant under F och (1,—1) avbildas pa origo och &r ortogonal mot (1,1) sa &r F
ortogonalprojektion pa linjen med riktningsvektor (1,1). Vldare dr(1,0) = 1((1,1)+(1,—1)) och
(0.1) = H(1. D)~ (1-D) si F(1,0) = F(5((1, )+ (1, 1)) = }(F (L, D+ F(L-1) = §(1.1) =

2(1,0)4+3(0,1) da ju F linjar. Pssér F(0,1) = 3(F(1,1)—F(1, —1)) $(1,1) = 3(1,0)+

(1

0,1).
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Alltsa ar matrisen A for F' i standardbasen A= | F(e;) F(e2) | = < ig } >
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for V(A) ar t ex kolonn 1, 2 och 4 i A, dvs {(1,0,-1), (3,1,2), (—1,2,0)} &r en bas for

V(A). Vi loser (det radreducerade) systemet och finner x = s(1,—1,1,0) som losningar. Dvs
N(A) = {s(1,-1,1,0) : s € R} C R* sa dim N(A4)* = 3. Vi kunde ocksa argumenterat utan
att 16sa ekv. syst. ty 4 = dim N(A) +dimV(A4) = dim N(A) + 3 = dim N(A) =1 enl. dimen-
sionssatsen, varav dim N (A4)+ = 3.

1-Xx -1 -1
4. 0=det(A—A)=| -1 1-X -1 |=—(A+1)(A—2)% = egenviirdena ir \; = —1, \g3 = 2.
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Egenvektorer gesav Ay =—-1:| -1 2 -1 Bl1 -1 0)l=z=s|1 , § # 05
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Valj (1,—1,0) som egenvektor. En ytterligare egenvektor z = (x1,x9,x3) for egenvérdet 2

maste dels uppfylla z; + x9 + 3 = 0 men vi vill ocksa vélja den ortogonal mot (1,—1,0) sa

0=x-(1,-1,0) =z — z2. Los alltsa { 2yt =0 =z = t(1,1,—-2). Efter normering

,1‘1—33‘2:0

far vi egenvektorer for Ay = —1: (1,1,1)/v3, M3 =2:(1,-1,0)/v2, (1,1,-2)/V6.
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5. 2 € N(A) & Az =0 < x Lradernai A < x | kolonnernai AT < x | span{kolonnerna i AT} <
r 1L V(AT) &z e V(AT
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6. 0=det(A—\) = 0 —)\ 1 :(1—)\)‘ ) _)\':—(A—l)Q()\+1).
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Fora=1:| 0 (0 1 =1 | =x=s| 0 |, s#0, egenvektor.
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Unitar matris, vaIJUl(OlO)I:UllAU1A<001). Tag M =
0 01 010
01 . -2 1
< 10 > vars egenvirden uppfyller 0 = det(M — \I) = ‘ Y ‘—A —1=X£1
F('jr)\zl:(_} _1>~<_(1) é)zﬂrzs(i),S#O,egenvektor.
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Tag Uy = | 0 1/vV2 1/V2 = (via Gauss-Jordan) Uy ' = Uy. Nu giller U, 'AU, =
0 1/vV2 —1/v2
1 1/vV2 1/V2
0 1 0 =T, triangulér.
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