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1. 1 C ?': lt2 --*1t2 i s  a I inear. tr-asforaalior~ and T(1, 3) :- (1, I), T(1, 1) = (0, I), find T(x, y). 

(10%) , 

2. I'rove i l ~ e  Diniensio~~ l'heoren~: 

Lei 1': V-W be any 1 inear transforruat ion a11t1 assuule t l ~ t  kerT and iuil' are l ~ l h  f in i te  

dinlerlsio~lal. l'l~en V i s  also f i r ~ i l c  dime~isio~~al arld 

dimV = dia(kerT) -1. din~(imT). (15%) 

3. Which of [he fol lowi~rg sets  of vectors' i r ~  R~ i s  L i ~ ~ e a r l y  i~ldeperldent 7 (15%) 
(A) ( (2, --(is 8) , (-3. 9, -12) I 
(13) i (1,0,5> , (0,0,0> , (2,4,r;>l 

(C) ((2,5,7) , (1, -1,4) , (-3, ti, 1 9 , .  (45.62, --78)) 

(1)) 1(1.2,3) , (2,3,8) , (5.8, 1911 

(el ((1, I ,  1) , (1,2,3) , (2, -1,111 

1 - 2  5 -3  

2 3  1 - 4  
4. Let A = , Whicl~ of llle followirrg i s  true ? 

3 8 - -3  - 5  

- 
(A) ((1, -2.5-3) , (47 ,  -9,2)1 i s  a basis for llie row space of A 

( 1  [ ]  i s  a m s i s  for i.11e COIWUI space of A 

(0 l l ~ e  row snnce of A i s  a B--diutensio~~nl subspace of k4 

(1)) l'he colun~n space of A i s  a 2-diu~ensio~ral subspace of R~ 

(15) Tl~e rank of A i s  2 

5. Let A be a scluore m t r  ix ( A i s  11 X n) (10 91) 

(1) Wllot i s  the suf f i c ie l~  t ru~d llecessory condi t ion for A to  be diaeorlal izable ? 

(2) Wlat i s  the sufficiellt a~ld necessary c o ~ ~ t l i t i o ~ ~  for A to  l~ orthogorlally 

tliago~lal izable ? 

ti. Let A be a com1)lex square nntr ix ( A i s  11 x 13. Wrat i s  the suf f icient a~ld liecessary 

corrdi Lion for A .lo be ilni tari ly diago~lalizable ? (10%) 

7. Idel~lify lhe curve of the quadratic equation 2x2- 4xy t 5yZ -- 36 = 0. (5%) 

8. Let A and R der~ole invertible r1Xr1 matrices. Show that: (20%) 

( I )  udjCadjA) = (detA)"-'~(1122) 

(2) atlj (A-' ) = (ad jW -' 
(3) ad j (All) - (ad j U) (ad j A) 


