
2 dxabl` 10 libxz

-nxepezxe` qiqa e`vn ,zihxcphqd ziniptd dltknd mr R4 agxna (1
agxnd zzl il

. Span{(1, 1, 1, 1), (1,−1, 2, 2), (1, 2,−3,−4)}

enyii .〈f, g〉 =
∫ 1

0
f(x)g(x)dx ziniptd dltknd mr V = R2[x] `di (2

.{1, x, x2} dveawl hciny-mxb zhiy z`

W = Span{(1, 1)} `di ,zihxcphqd ziniptd dltknd mr R2 agxna (3
.W lr zilpebezxe`d dlhdd E : R2 → W `dze

.E(x, y) xear dgqep e`vn (`)

.ihxcphqd qiqad itl E ly dvixhnd z` eayg (a)

.W⊥ = {v ∈ V | ∀w ∈ W : 〈v, w〉 = 0} z` eayg (b)

.

(
1 0
0 0

)
`id eitl E ly dvixhndy R2 ly ilnxepezxe` qiqa e`vn (c)

`di ,zihxcphqd ziniptd dltknd mr C4 agxna (4

. W = Span{(1,−i, 2 + i, 2− i), (−i, i, 0, 0), (2− 2i,−2− i, 5, 3− 2i)}
.W lr (i, i, i, i) xehwed ly ilpebezxe`d lhidd z` e`vn

dlhd P : V → V `dze iteq cninn zinipt dltkn agxn V didi (5
.zilpebezxe` dlhd P ik egiked .v ∈ V lkl ||P (v)|| ≤ ||v|| zniiwnd

z` e`vn ,〈A,B〉 = Tr(AB∗) ziniptd dltknd mr Mn×n(C) agxna (6
.zeipeqkl`d zevixhnd agxn ly ilpebezxe`d milynd

dltkn zniiwy e`xd .Wi lr zinipt dltkn fi-e V = W1 ⊕W2 idi (7
:zniiwnd V lr f dcigi zinipt

W2 = W⊥
1 (`)

.v, w ∈ Wi xy`k f(v, w) = fi(v, w) (a)

.V zinipt dltkn agxn ly iteq cninn miagxn-zz W -e U eidi (8
:egiked

W⊥ ≤ U⊥ f` U ≤ W m` (`)

(U +W )⊥ = W⊥ ∩ U⊥ (a)
(W⊥ + U⊥) ≤ (W ∩ U)⊥ (b)

(W⊥ + U⊥) = (W ∩ U)⊥ f` ,iteq cninn V m` (c)
1


