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Iffy
x y news ye we

If for element v eWe We unique x We and y e Wa

s t v nty then We We is said to be the

direct sum of Wa and we and denoted

by.tttqpum

dim We We dim Ws dim Wa dimWi nwa



Props Let V be a vector space over IF of finite dimension

n n 1 and let Wa Wa EV be subspaces of V

then the following are equivalent

o dim We Wa dim Wa dim Wa

1 Wa n Wa 0 0

2 We We We We

3 for any x We 0 and y e Wa 0 a y
are linearly independent

4 a We y e We then a y O x O and y O



Iot 10 1

dim Wa n Wa D so Wa n We 0

1 2

Assume R E Wa Y E Wa

n e Wi y We

n y x y
n n y y

LHS in is in Wa

RHS in is in Wa

Win We 0 x x y y



2 3 IN day 0

Everyvector in W We

has a unique representation

0 LÉT
Let an by 0 a be IF ax Wa

by WeO E WI We
ask 0 and by a 0

0 has a unique representation a o and b 0

a mit
1

www.VK.hn



3 o

Any E Wa 0 y We 0 is LI

then dim Wi We dim Wa dim We

If not then dim Wa n Wa 0

Let N E Wa n Wa
t

n e Wi 0 an e Wa nWa
for any CIF

We 03
n an α IF 1 is

myfmtf linearly dependent

set unique objects



direct sum was a binary operation

Define we We Ws We WeWe V

Wi Wz

We Wa We

Guess

dim We We Ws

dim Wi dim Wa dim Ws

dim win Wa dim Wa nWs dim Wi nWs

dim Wi n Wa n Wa subspaces

Eattices

dim We We dim Ws dim Lwr wa nWa

W EW LinWa Pftm intersection distributes over
sum



We We nWs WenWs WanWs ND rough
see problem

even

For any n e Wil 0 y We 03 3 Ws 0

then N Y 3 LI We We Ws We We W3

NO
See problemset 11



An Air

of
H

An An

An An 1 1

An 1 An 5



Let T E L V Be N1 N2 Mp
B2 ya Ye YgLet V We We Ws
Bs Za Er Zr

B Be v82 U B
We WI

B B

fi i i ii

itiiqgTn Tor 1731

y W3

a BxB


