
2 dxabl`a 5 libxz

`die zeipeqkl`d zevixhnd ly agxn-zzd W `di V = M2(Q)-a (1
.U = {A ∈ V | Tr(A) = 0}
?W ⊕ U = V m`d (`)

.W ⊕ U1 = U ⊕ U2 = V -y jk V ly U1 ,U2 miagxn-zz e`vn (a)

-zzd lk z` e`vn .V = Z2
3 ly agxn-zz W = Span{(1, 1)} `di (2

.V = U ⊕W miniiwnd V ly U miagxn

lky jk ,W3 ,W2 ,W1 ely miagxn-zz dyelye V ixehwe agxn e`vn (3
.miielz {W1, W2, W3} j` ,miielz-izla miagxn-zzd oian miipy

miagxn-zz W1, W2, . . . ,Wn eidie ,iteq cninn ixehwe agxn V `di (4
.dim V = dim W1 + · · ·+ dim Wn-e V = W1 + W2 + · · ·+ Wn-y jk ely

.V = W1 ⊕W2 ⊕ · · · ⊕Wn-y e`xd

miagxn-zz W1, W2, . . . ,Wn eidie ,iteq cninn ixehwe agxn V `di (5
,Ui ≤ Wi miagxn-zz miniiwy e`xd .V = W1+W2+· · ·+Wn miniiwnd

.V = U1 ⊕ U2 ⊕ · · · ⊕ Un-y jk ,i = 1, . . . n

,R = Im(T ) xicbp .V iteq cninn agxn lr ix`pil xehxte` T `di (6
.V = N ⊕R m` wxe m` miielz-izla R,N-y e`xd .N = ker(T )

.zepeyd zeveawa zencwzdl m`zda oexztl od ze`ad zel`yd

ly mini`znd miinvrd miagxnd z`e miinvrd mikxrd z` e`vn (7
:F = R, C-yk mi`ad miix`pild mixehxte`dn cg` lk
T : F 3 → F 3, T (x, y, z) = (x + y, y + z, x + z) (`)

S : F 2 → F 2, S(x, y) = (x + y, x− y) (a)

T : F 4 → F 4, T (x, y, z, w) = (y, 2z, 3w, 0) (b)

S : Z4
2 → Z4

2, S(x, y, z, w) = (x + z,−2x− z, y + w, y − w) (c)

-xnd z` ,miinvrd odikxr z` e`vn ze`ad zevixhndn zg` lkl (8
xnelk) zevixhnd z` epqkl ,ixyt` xacd m`e ,mini`znd miinvrd miag
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.(zipeqkl` dvixhn Q−1AiQ-y jk Q dkitd dvixhn e`vn

A1 =

3 1 1
2 4 2
1 1 3

 , A2 =

 1 2 2
1 2 −1
−1 1 4

 , A3 =

1 1 0
0 1 0
0 0 1


v-y e`xd .B-e A zevixhnd ly invr xehwe v ∈ F n ik gipp (`) (9

.Span{A, B}-a zevixhnd lk ly invr xehwe epid
invrd jxrl mi`znd A dvixhn ly invr xehwe v ∈ F n ik gipp (a)

invrd jxrl mi`znd An ly invr xehwe epid v ,n ≥ 1 lkl ik e`xd .λ
.λn

:zicbp dnbec i"r ekixtd e` egiked (10
.miinvr mikxr mze` yi A, AT zevixhnl (`)

.miinvr mixehwe mze` yi A, AT zevixhnl (a)

TA(v) = ici-lr TA : F n → F n ix`pil xehxte` xicbp A ∈ Mn(F )-l (11
.A · v

TA xehxte`d m` wxe m` oeqkll zpzip A dvixhnd ik e`xd (`)

.oeqkll ozip
ozip T ik e`xd .V -l qiqa B-e ix`pil xehxte` T : V → V didi (a)

.oeqkll zpzip [T ]B m` wxe m` oeqkll
m` zipeqkl` Q−1AQ ik e`xd .dkitd Q-yk Q, A ∈ Mn(F ) eidi (b)

.A ly miinvr mixehwe od Q zecenr m` wxe


