
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) If A is the matrix of an orthogonal projection, then A2 - A, 

If A and B are both orthogonal n x n matrices, then AB = BA. 

e:J. n::L. , if.{f.R.CfI'cMs 

T) The set of all smooth functions f(:1:) such that tl f(:r)d:r () is a 

linear space, 

( L) 'I'} 1'( I') (.f(O) ./(1l)' , 1 ' f' }J jrll',lx'J\ Ie 1na[l , -= IS all Isomorp 11sm rom ,1 t 0 ~ - -, 

./'(2) f(~l) ckn~ ~ ~ > d/IhI(\L-('L~¢. 

( T ) If the entriE'fl of two vectors IJ and UI are all negative, then the angle' 

between iJ and Iii must be an acute angle, 
(1.-1 ~ ~ if 
{(V'W >0 =/ u< 2. 
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2 (15 pts.) Fill in the blanb, (No justification is required, No partial credit.) 

, 71S ___ ,.(a) The trace of the matrix 

(b) 	 Let iij , 1!2) '0;, ,U4 be orthonormal vectors in IR 15, Then the length of the 

vector /) ~ ';1 - ;;2 + 2U:1 - 2/'4 is l/Q-­

(c) 	 The dimension of the space of "all polynomials in P:3 that are also odd 

' 	 , "', Z,fullctlOns IS ___,. __ 

(d) 	 Under the basis 

B=((1 0). (1 1). (00), (0 1))
00 01 01 10 

of 1R''', the ,,"ordinate vector of the matnx (~ ~) i, {i) 
(e) 	 \Vrite down a 4 x 4 orthogollal matrix that is 1101 the identity l1lcltrix 

0 00 r 
,v 	 ()r v 

6 
0 0 '\)~:5 . "'"' 
0 0 ~( 

0 
------- .~---------
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cc 

-::-(0: ~ ()/~ ~ ~)~ (-~ 
o 0 ~{-I 0 0 

3 (15 pts.) Let II be the 	su hset of 1R3x :3 consisting of all 3 x :3 matrices A such that 

AT -A. 

(a) Argue' that V is a line[\[ suhspacp of PI. 

(b) Find a basis of V. 

(c) 	 Considrr the linrar transformation l' :V ~->V defined by 

1'(.1)-= STAS, 

wbere S is the llwtrix 	 2 Find tile matrix of T with((~ ~l. 
-1 -1 0 

respect to the basis you ge't in part (b). 

(( ( I)
2 0 2. 

{( 0 2--. • 
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1 (15 pts.) (a) Find the least squarc sol ution to the SystClll 
1 

1 

1 

2 
/­

2 

3 

1 :) 5 

(b) Find a linear function of the form f (t.) = Co + Cl t that best fits the 

data (0.1), (1. 2), (2.3). (3. 5). 

(c) Find the matrix of the orthogollal projection onto the subspace of 

0 1 

spanned by the vect.ors 
1 

2 
and 

1 

1 

3 1 

:: 7 4 
(0 2.if 3 

I 2 .3 
-2- 4 

it­
7 
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1 () 2 

1 () 1 
5 (20 pts.) Let V ~ Im(A), where A = 

1 1 -1 

110 

(a) Find an orthonormal basis of V. 

(b) Find tlw qR decomposition of A. 

(c) Filld the urthogonal projection of -" .c-. (1 2 3 4)T onto V. 

(d) Filld an ort honorlllal basis of V ~. 



6 (20 pts.) Let \' be all inl}('l' prodllct space, allCi Xl, X2 , Xl tlm'l' ('ll']))(,1Il:; ill \ '. 

SnpllUS(' w(' kllU\\' thilt (X" Xj) is the entry a,) of the: I1wtrix 

Usc this informatiun tu aIlswer the followillg questions. 

(a) Filld lXII, 

(b) Find the angle enclosed by X 2 anel X3 

(e) Filld IX I + X21. 

For ("lcll of the: folluwillg lWltricl'S fJ. t1:ere i:; ll() WelY to filld ('IC'll}('lltS 

X}"\'2,X j so thnt the (:11t1')' /Ji] is (X"X)), Explai11 whv (c(lse 1)\ cns('). 

(c) J3 _ (-;31 
() 
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