
~UJlPOS(' dud J jc, i l d (.scd hounci pd illt.crnd of Ii il11d f . 1-----+ R is C (m(inll(Jll.~ O il r lile,!s( ' 
pro\' , t It a t f is \lui fur ll 11\, umtillLlOllS on I, 

2. 	 Let 
,-1:</-IL 

n(T , t) = ~' t > 0, , ' E R, 
-17ft 

(a) 	 Prov o> 11 lFJ.t II S il t isfi('s the heat equal i()n Un - lit = 0 for allt >- 0 and .1" E n 
(b) 	 If a > O. PIC)\' (' (l!(It II(:C, I) -----+ 0 as t. -----+ 0+. Ullifortllly for x E la, -- ). 

~) Pic;'! e compl lt c t 1[(' C()\\mvillg; illt cgrab , 

'1. Determine whether t itt' following series cO llverges or diverges. 

log k 
(a) 	L --,;;;-. p > 1. 

k= l 

(b) 	~ _9/;;2 + 3 

L Ie} - ,-k -j 1 

k=1 

.5 L t A and B be subsets of Rn Prove that 

()(AnB) s;:; (AnDB)u (BnoA)u(DAnoB). 
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Linear Algebra \Ll stpr D 'gre8 Gntr i.l !1u' Exam 0;11 ,: 28/ 10/ 2010 
Work out all problcIIlS and no credit will be given for an allswer wit.hout l'(~aSOll
ing. 

1. 	 (il) e (l<" ) Let \I be till' \'vc (or spa:e of /I-sejll 'He mat ric s O\"r J\ . Le! 1\[ 1; 8 clll 

ariJ i( rHry lI1(l,(rix ill \ " L(,t T : V ---; V 1)(' cldiTlui by T(A) = .. 1:\} + !Ii. I, WiH"rC' 

A E V. Show t helL T is ;J liII 0. c.U' trallsfurmatioll. 

(I)) 	 (- Y\,) Let T : lRJ -- lRJ be the linear mappillg defilled I)y 

T (,i' , .lJ, z) = (x + 21J - C . .Ii + ::.J: + .IJ - 2 .2 ) 

Find a basis and tltP dilll ·'.lls ion of Lh' b'rIl('1 IV of T. \Vha( is (I'll' dillH'11Sioll of 
t he image U of T? 

(c) 	 (5<;{)) Show that no ntaLrices A and BE M 71xll (F) such thal AD - D.. I = J, whele' 

J is an n x 11 identity matrix. 

2. (a) (5%) Show Lhat if A is a self-adjoint matri.x. , then all eigenvalue's of A urc real 

(b) (10%) Let V be til . ve\'lor space of n-square matrices over a field lR. Let and W 
be the subspaces of sYlllmetric and sk \V-sy mmeLric matrices, rC'sp e tively. Show 
tha t V = U El? W . 

3. (a) 	 (10<7<.) Let 

[1 4]
A = 2 3 


Find An. 


(b) (10%) Find det(;1-I ) for 

1 + ~CI ;"(~2 .C J 


XI 1 + X2 T;j 


J1 = Xl 	 :t2 1 + .r3 

1 + Xn 

4. Let 

1-3 	 3]
A = 	. 3 -5 3 I[G -6 4 

(a.) (5%) Find the cltaracleris ic polynomial of A. 

(b) 	 (5%) Find the llIillilllCl ~ polynomial of A. 

(c) (5%) Find an invertible: I1Mtrix P such that p-l/lp is a diagonal m ntrix 
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,) . (a) 	 ( lO ro) L· t T be a linenr ojJC'nltur aD a finile dilll Cl lsiomti illllC 'r pru tiuc (' Sjl (l <' C V 

Show that. there' ('xis !. fl llniqlH' linear opcra to r T > Oll \l s uch 1li n t (T (if): vI = 
(11 ,T' ( /I) ) , fur (' very if ., 1-' E lf. 

(b) 	 (10% ) Let \I ht, iJ filli tc-dllllcm:ioll a l inner product spar'(~ t !ld l('l Ii h e all idem
potent linear opera tor Oil V. i. c .. E2 = E. Prove that E is self-adjoint if aBd only 
if EE' = E~E . 

G. 	 Let G be; group. A sui g roup If of Gis CRll("d a norm d subgroup of ~ il!lH = Ha for 
all () in G. Let G' h e Llw ~ubgrou]> or G generat rI b\' tlw sct 5 = {. - ll} - ! L l}I'· ..lJ E G}. 

(a) 	 (5%) Prove that " is llonnal ill G. 

(b) (5%) Prove that GI G' is Alwlian, 


(c:) (5%) If GIN is Alw lia ll. prove that G' ~ N. 
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