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1. Let V' be a vector space and let W, W, be finite dimensional subspaces of V.
Prove that  dim@, +W,) = dimW¥ | + dimW , — dim@®, (W)
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2. Let7T :R*—> R* given by

T(x,y,z)=(2x +y,x +y —z)

Iet S and B be the standard bases for R and R* respectively, and let
§* = £(2,0,0), (0,~1,0),(0,0,~2)} and B’ ={(1,1),(1,~1)} be some ordered bases for

R® and R*® respectively.

(a) Show that 7 is a linear transformation.
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(b) Is 7 singular, is it onto? ‘
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(d) What is the rank of 77
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(¢) Find the transition matrix P from B’ to B. (S‘ ~ {o{l ; o{? ; O(B’g
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(f) Find the transition matrix Q from S to 5.
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3. (a) Let S be a linearly independent subset of a vector space V.
Let B be a vector in ¥ such that 8 ¢ span(S). Show that S U{f}is linearly

independent.
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(b) Show that if ¥ is an n-dimensional vector space, then any linearly
independent subset S of V'is a part of a basis for V.
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4. Prove of disprove each of the following statements:

(a) If Sis an infinite subset of an n-dimensional vector space V, then space S is not
finite dimensional.
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(b) There is exactly one linear transformation 7 :R* — R* such that
7({1,3)=(1,0) and7 (3,1) = (0,1).
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5. Let T be a linear operator on an n-dimensional vector space V' such that the
range and null space of T are identical. Show that # 1s even.
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