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1. LetV be the vector space of all functions from R —» R. LetV, = {f € V/ f is even},
Vo ={f €V/ fis odd}. Prove that V, and V, are subspacesof VandV = V,® V..

2. Let VV be a vector space over F and W a subspace of V. Let V/W = {W + v/v € V}. Prove that
V /W is a vector space over F under the following operations.
OOW+v)+WH+vy)=W+v,+v,

(i)a(W +vy) =W + av;.

3. LetV be avector space over a field F. Let S,T < Vthen prove that the following:
(i) SST=L(S) € L(T
(i) LSUT)=L(S)+L(T)
(i) L(S) = S iff S is a subspace of V

4. Let V be a finite dimensional vector space over a field F. Let A and B be subspace of V. Then prove
that dim(4 + B) = dim A + dim B — dim(A4 n B).

5. State and prove the fundamental theorem of homomorphism for groups.
6. State and prove Schwartz’s and triangle inequality

7. Prove that every finite dimensional inner product space has an orthonormal basis.
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