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MATH 601 Section 603 Test II Fall 2004 Name

_ 1. (20%)

There are a total of five problems. 2. __ (20%)

No calculators are allowed. 3. (20%)

4. (20%)

5. (20%)

Total score (100%)

1. Let A bean mxn matrix. :

(i) Define the left and right inverses of A. (5%)

(ii) Show that if the column vectors of A span R™ then A hasa right inverse.  (5%)

(iii) Show that if the column vectors of A are linearly independent, then A has a left
inverse. : (5%)

(iv) Show that m=n if A satisfies the assumptions in both parts (i) and (ii) above?

5%)
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2. Let L: R® — R? be a linear transformation defined by

- T —
L(z) = (z1 + 229 — z3,21 — 229 + x3), for T = (.’L‘l,IQ,Zg)T.

(i) Find the matrix representation of L with respect to the ordered bases [v1, v, v3]
and [w;,ws], where

5\1 = (17070)7’75\2 = (131>O)T7?)\3 = (17171)T
and
w1 = (1,2)7,wp = (3,1)7 (15%)

(i) State the theorem based on which you have used to solve the problem in part (i). (5%)
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3. Let S be the subspace of C[0,1] spanned by 1,e* and =ze®. Define the linear
operator L on S by

L(f(z)) = f'(z) - £ (D).
Find the matrix representing L with respect to the ordered basis [1,e%, ze%). (20%)
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4. et A bean m xn matrix. Show that

(i) f = eN(ATA), then Az < R(A)NN(AT). (5%)
(i) N(ATA) = N(A). (5%)
(i) A and ATA have the same rank. (5%)
(iv) If A has linearly independent columns, then AT A  is nonsingular. (5%)
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5. Let A bean mxn matrixofrank n. Showthat &= (ATA)~1ATH is the unique

least squares solution to Az = b. ) (20%)
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