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1(25pts) Ais a 3 x 6 matrix whose reduced row ethelon form is equal to:

1; 27 "Ore=TSURg
05 081 14028
0&0:80 - 0§ id "1

(1) Find a basis for the null space N(A).
- (2) Assume that A = (v, v vs vs Us V) Where v; denotes the i-th column.

()

Recover the matrix A. (Be careful of the subscripts of column indices)
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2(30pts) Let T': py(R) — Py(R)

be the linear transformation given by

T(f) = zf'(z) + f"(z) + £(0).
Let 8 = {1,2,22} be the standard basis.

(1) Calculate the matrix representation A = [T)p w.r.t. the standalmrd basis /3.
(2) Find a matrix Q such that QAQ~" is diagonal (note: not @~ AQ).

[T]P: (ﬁ(']lz (WXJ] t(']]) = (é
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3(25pts) Let V be the subspace of P;(R) spanned by
l+z+4a?, 20+48, 2+282-2% 1+47°

(1) Find a basis for V.
(2) Is f(z) = 2— 2% 42 in the subspace V7 Write down reason and calculations.

chim “clrelirdellanny s bBredyilnon X» x4

solimn.
= |eudg 15 o2 4, 3l 4th

B D bV [, Y ) @

b2 M'é nfl\e wzww,n
o) rank(AlL)= 4> ol Al=2 = %FW g &A

= PGS 2 net W the 5%9}»&& \/ @




5

vv‘.4(20ptS) Let S:V o WandT: W = V be linear transformations between two
- vector spaces V and W. Let To S: V = V be the composition.

(1) Prove that if S is surjective (i.e onto), then Rank(T o S) = Rank(T).
(2) If S is injective (i.e. one-to-one), is Rank(T o S) = Rank(T") always true?
Prove this statement or find a counterexample.

(Recall: The rank of a linear transformation is the dimension of its range)
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