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•	 The exam consists of 6 questions. SOLVE 5 QUESTIONS. 
• Please read	 the questions care fully and write your answers under the corresponding 

questions. Be neat. 
e	 Show ail yow \V(Ir!C Correct auswers without sufficient explanation might lIO(', g;et. full 

credi t. 
•	 Calculators are not allowed . 

GOOD LUCIO 

Plea.-,e do not write below this line. 
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LF	 13 1 f32- ' 
1. Lte . 1'1' = Span {(-1 a 1 2) (0 1 0 l )} . '	 .' 1	 ' " , " and let 0 ' --: ( .,....l ? 6 0) ,-m,4 
a) F inc au orthonormal basis for ~-V 

1 

7 .--: ' ""' " t:: ~ .
 

b) Fi I~d proj w a and d (0', Wl > (~
 
c) Vv:'nte a = ~ 1 + {32 where /3 1 E HI and 13 E T,V.L . ~'" ~ . \
 
d) Find a b aSIS for the orthogonal complement of IV. -, ~.G. ,
~_.~~ 

<,Q) eXl =131:::= (-1 /0,i 12)-(i) 

1Az.=,'2,2- - -:;(32/>(1/. .oGt '" -, < ,	 ,?
vI \\ 0<{ \12 ~	 <, 

Cl< _ (0 J 0 J) <:.LQ/{,O/1)/(_\D/ ,(,2 )'/ /-1 0 't1 2 ) /fl 
:2. _ /'\/ 1-\ - - 'B L " I..V 

0<2,.. ~LO/{IO("} - ' 6(_1 ,10'{J2) =(1/3,.)1)-1/3) 113) CD 
9fI o( ;-Z=: {I(Q)'I2.)~ c<--;(4!3),-1/3}13 ) ore ~r1-hQ(f'ra1 bent.:> 

far u) . H:xill = ~ (j) 110<11= vt-H-+~-+§I =~=% (1) 
roy = ~ == 8)0,1,2) = I_.L 0 J- 2...) ,_ ...1- ( -1 0 -{ '2....) 1'\ 

1 110<'1\1 1f6 \.. c: ) 'U6 ) 16 - n 'J I \.0 

if = !J.fC2- = (1/3,4>,1/3,1/3) = L1/3 ,'¢ , -1/3) 13) =~ (If' - 1 -1) If\ 
). 11"-2\1 2.- .2(3 ~') " 1 ~ 

13 ~ VJ 
0<""- Gr+hor<>~ loon /'::, ~ w . t ;. 1. . 

6) :{)roJ1 = Lo<'J .,'701 --t-L9<:.02./ 02- @ _.( » , <.J 

p~~ =.«(-1,2,6/0 ),,(.- 1)0/1.2)'/ 8,0,1,2)+ <: (_1 12; b,D)./ (-'I, 3,-fJ~)( -1,5,-1,1) 

~ b 12 ® 
?ror~ = r (_1 

10 /1,2 ) . I~ (113,--1,1) = (- '5J4)-i/4 .J5{4) ~4)([) 

3 ld.(O< ,L0)= lid _~ I~ 11~1,2-/bIO) - (..-5'/4) -1/4-; S-/lj ,'1)14) 1\ ' 

~LdCc<. ,uJ) =/1 ('VI.j )~I.j) ~4; -3/~ = Vi- -+%1 -+~ -+1f-. =v52Y CD 
c) a! = 13 ,--t-\-,2 / Pibu.) J 'p.:LE-uf 4 

.'PI = R-o~ = t- 5/'1,~/4) ":>/~/14) ~uJ CD 
~#	 1"'2:= 0< -f" I = &1,2.., biD)_(_,:>ty/- I/lj / 5/4;9/u) ([)
 

]32 = [iii.) I 9/4) 18/4) - 9(4) CSLl5J.... ®
 





2. Let. 



3 3 \ 1. 0OJ 
-{ 1 \ eO ~ '1 
o -1 -1 -1 5 



= r:/3JP1

p~= [3~~J
 



-

. auc ar eq uation of the I' .4. Find th e st and cl , .. qu ae ratio eql . ti ' _ 9 .2 . . lel .JOn and class ifv t1 . 
.t + 24xI X 2 + 16x 2 _ ?o . . , Ie COOle sect ion 

1 2 .., X J + 15:r 2 = 0 

'IT DY -t- 15J ~ = 0 ~ [':11 Y:>.) 0 

l~1 ~LJ ~~ 4-L: 2D l5J L~ :JGJ=OV 
15j~ . [2-~ 01 gG =0 CD 
2'5~~ 1-- 2S~ = CD =)Gf!-~-=-rD-J pa~btD-



5. Let. 

A = [2. tL+ i ] :1..- i 3 .
 

a) Show that. A is Hermi tian.
 
b) Find a uni tary matrix U tha t. diagonalizes A.
 



6. Prove that 
a) if A and B . . .
b) if Q . me similar mat .: IS an orthogonal III '/ Ices, th en clef. (A) - 'I at rix, then d t (Q - (et. (B ). 

. er . ) ±l. 


