
1 (15 pts.) 	 Which of the following statements are true? Put a (T) before the correct 

ones and an (F) before the wrong ones. (No justification is required.) 

(T ) The inverse of an orthogonal matrix is still an orthogonal matrix. 

(F ) If A and 	B are both ~ x n symmetric matrices, so is AB. 

e·d· (~6) Gdr (', ~) 
(F) The set of all polynomials p(x) of degree no more than 5 such that 

p'(O) i 0 is a linear space. 

D I~ nG1; il1 fhi\ 	 set· 

(T ) The linear transformation T(A) ~ A (~ :) is illl isomorphism from 

lR2x2 to lR2x2. 	 , 

T-1(A):: A(: ~r 

For any 2 x 2 matrix A, det(AT ) = det(A). 

k(r J)= Oq-Cb :; (AJ-le =dM C~ j) 
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2 (15 pts.) Fill in the blanks. (No justification is required. No partial credit.) 

(a) The trace of the matrix , _f_O____ 
(:

~llIS'1 371 

2 

(b) 	The length of the vector 0 IS __3____ 
1 

2 

(c:) 

(d) Suppose' A = 

V3 
a 

I 

V3 
Jt; 

V3 
~ is an orthogonal matrix. then the 

b c -y'2 z .1. 
values of the missing entries are a = -.f' . b dJ_. c = ~, 

Under the basis B = (1.:[ -1, :1:2 - 1. :1'1 - 1. :L.'1 - 1) of Pc',. the coordinate 

s 

vector of the polynomial 1 + :1' + :c2 + :c3 + ;['1 is 

t. J <t
/f'X+ Xt'1 t)( 

=Sf (",;r) f (,t,v f~J-t)-«'X ~() 
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3 (15 pts.) 	 Let V be the subset of P3 consisting of all polynomials p(x) of degree no 

more than 3 that satisfy the relation p(l) = p( -1). 

(a) Argue that V is a linear subspace of P3' 

(b) Find a basis of V. 

(c) Consider the linear transformation T : V ---+ V defined by 

T(p(x)) = p( -x). 

Find the matrix of T with respect to the basis you get in part (b). 

I O<rf"Hfl(;()' ~Mp~) V J., '<xl1f'iJ.x.'f ~(tF) Jrd(l./+!l)(~) 1f1fi'i)~C\7(:Jf'''1CXtj fV 
9 	 ~ ~ )tI;{i( £h,., 3 

P(,c.):: ~f(/t ti(t-f c>c:tl €v 
olP(,)fft OJ ~ c11{-IH II{-(~ 

~ o/?(J\Hff(i() ~ V \ 
(L) 1'(x}= IAII'f{,lr'f C<+/ }~ 

1(() ~ 1(-() 

."1(~)::- t\1f)fh)(- orx+~ ~ Gt (?(J-xJ+ bi(lfil 


~dS{~: )(1_Y, x~ 1. 
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4 (15 pts.) 	 Consider the vectors ift, V2 and 'U3 in ]R4. Suppose we know that Vi .Vi is the 

entry aij of the matrix A = (:~ :~ :). Use this informat.ion to answer 

3 3 2 

the following questions. 

(b) Find the cosine of the angle enclosed by Vl andu3. 

(e) Find an orthonormal basis of span( VI ,V2. 113) . The vectors should be 

expressed as linear combinations of 171 ,'U2 andv3, 

v,.~ 3 

J~~ -= Jfu Ji 

~ J if 
(0 I 



o 0 ~ 

rl"i dfi-) 
1 '?.. .. 1. 0 

- I~ 
~~ z- ~ 

t 
s­:: 7{•L)o 1) 

, -2­

0 -l-1 

211 

012 
5 (20 pts.) Let V = Im(A), where A = 

III 

200 

(a) Find an orthonormal basis of V. 

(b) Find the QR decomposition of A. 

(c) Find the matrix of the orthogonal projection map Projv. 

/0 0 ~ 4 
I~ 0 () 
0 10 -f­
D"i- 16 

f] .1. , 
0 
~ 

f) £.., 




6 (20 pts.) We define an inner product structure on ~2x2 by the formula 

Ca) 	 For A ~ (: :), calculate CA, A) 

(b) Use part (a) to check that (A, A) > 0 for A 1= o. 

(c) 	 Find the angle between the matrices (1 0) and (0 1)
o 	1 -1 0 

(d) Find an orthonormal basis of the subspace V of JR2x2 that contains all 

matrices of the form (a b). (C1f()~ e 
-b 	a (( 

(a)Tr«i :)(,' ~)(= J»=7f(e.t r;:~()(~ ~))~Tvt,+:+·r'ZCL 

:r LafC)~ (/rtrJ)~ (~J.. 

(1,) 	 If 4toI -f-.k. ~fC) l.t(bt4) \-c~(l> 0 1 /.R. <,1 J 4) >o. 

(c) 	 ((; ~ )1 ~ J(I-to)~(OTr)~ 0l., (1.- = 13 

((.~ ~) 1-::: (Off-ot+ UT")'T (~t+o 1. :::JJ 

«~7) ,(~ ;). T<~:~)U~){~:1~~(U~'k°:))~-';(:' ~) =0 . 

.::} fb 1i
l7 	 .2.... • 

(~). 	A ki$ ry- V; (~;) ~).I 	 (: 

, (f ~) ...LS"~(t G;) 1. (~~J, we?f- ~ D.n. ~~J,j 	 (D I):If ~ ( ) ,[J -{O. 
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