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S Als -‘orthogonal 1f and only If
G A=AT T
G ) A “:.

o 2 "l}Any unltary matrrx over R 1s !
) “Hermitian 0 ',.“ (D) - Symmetrrc :
_is_v;‘f}(lu) Orthogonal (Iv) VSkew symmetrlc

i 3 v" -The 1ntersect10n of two subspaces of a vector space
(1) isnota subspace . - i) isa subspace '
P (m) need not be a subspace (Iv) none of the above

SEREE l»ff.A ﬁmte dlmen51dnal vector space has a baSIS con31st1ng of a_

-~ number of vectors RGTR i S
S lnﬁmte
Lo 5(111) fimte

B _If V is a vector space over F then its dual space 1s
POE e e "G Hom(v.F)

(111) F (IV) none of these

6 "ffS is saId to be an,_ set lf S IS orthogonal and |] X || = 1 for all x e S -'- f
SV () cgormal . L (i) product * DT ¥
S ‘:."-"_(111) regular R TR . (IV) orthonormal“ o ‘l:»;. B

7 :‘,Zero is a characterlstlc root If and only if A is 'a
o+ (i), - non smgular S (i) smgular
gl 0 eglar

;i S W 8 G ,.V,The charaCterlstIc roots of a real symmetrlc matnx are
(1) real oL (11) Imaglnary
N (ln) complex ‘_; EE ':(lV) not deﬁned

,' '. .“'If V is ﬁnlte drmensxonal over F then T E A(V) is: regular lff T maps V onto
C@OF o (u) A - ,
P »(111) T : : L (1v) V

10 - »‘".If T € A(V ) and 1f d1m FV n, then T can have n dlstmct characterlsuc roots
Coa aﬂeast B ?‘f,':i ,f'(") atmost
P .'v:{'v(m) no U e el 4“j*‘,(1v) greater than




20MAU19/18MAU18
. Cont

N r . B “a N B v' N

' . Answer ALL questlons RN
ALL questlons carry EQUAL Marks (5 x 5 25)

X b ‘Let A and B be orthogonal matrices of the same order Then show that
L v(1) AT is orthogonal (n) AB is orthogonal o SN .

o 13 i v,' |

RS b . If V is'a ﬁmte drmenslonal inner product space and W 1s a subspace of V
B ,-':;;_-thenprovethatV W @ s A ‘ g

afvf}'.‘,f a ’",{'Let V be a. Vector space over F Then prove that a non-empty subset W of SR
- Visa subspace of Viff Wi 1s closed wrth respect to vector addrtlon and '. s o

s ","scalar multtphcatlon in V
”;_ "Show that any subset of a llnearly 1ndependent set is hnearly mdcpendent

g ,-=If W 1s a subspace of a vector space V then prove that A(A(W)) W
i R OR .

. Asr__'

14 ‘a . -""Explaln that the charactenstrc roots of a unltary matrrx are all the umt

:modulus RS RO

o };’VvvifVemfy Cayley Ha,mllton theorem for the matrrx A ( 4 3)

RERNST a }:f.fLet A be an mxn matnx B an. nxp matrrx and C a p x q matrlx Then prove 3
0 thatABO)= (AB)C L | B

SN polynomlal expressron m T over F

“OR

SECTION -C (40 Maril
“ - Answer ALL questions -~ - N
ALL questrons carrv EQUAL Marks : (5 x 8 40)

E e b o Let A and B be symmetrlc matrlces of order n.. Then show that (1) A + B 1s

SR symmetrlc (iiy' AB-is symmetric iff AB =BA (iii) AB + BA is. symmetrlc - ". uo
s (1v) If A is symmetrlc then kA is symmetrtc where k E F STl

o a _ ':“.IfV 1s a vector space over F W isa subspace ofV Let V / W {W + v / v E V}

" Then show that V/ Wisa vector space over T under the followmg

T “OR - -
"Let V be a Vector space over F. Let S {vh v2, vn} and L(S) W

,'v,;

- L(sf) W

;;_Prove that a square matrrx A 1s (1) symmetrlc 1ff A A (11) skew L R
“:-',i,',”.symmetnc1ff A‘_—-A S S S R P PO

s ‘ .‘*-If 7» € F is a characterlstlc root of T € A(V) then for any polynom1a1 q(x) € Ry
BT ‘_::‘. [x], (7») 1s a characterlstlc root of q(T) : R

- condmons @ (W + v1) +(W+ v;) W + V1 + V2 (u) a(W * V1) W + o Vl
‘Then prove that there exrsts a hnearly mdependen‘t subset S of S such that .' ce
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o 18" a ;‘Prove that every ﬁmte dlmensronal 1nner product spacev has "an orthonormal

: 'Ifu v € V then show that j(u v)[ < Ilullllvl

: i 19 a :"If ?» isa characterlstlc root of A then prove that f()\.) 1s“-a charactensnc root
e o oft the matrrx f(A) where f(x) is any polynomlal SR SR
b '-?State and Prove Cayley Hamllton theorem S

- If V 1s n-dlmensmnal over F and 1f T € A(V) has the matmx m,(T) m the
R .}basrs Vi, .. A and the matrrx mz(T) in the basrs wl, wn of A over F e
- then estabhsh that there'is an element C ¢ F,, such that mz(T) C m,(T) C i

R ,-f'In fact; 1f Sis the llnear transformatlon of Vi deﬁned by V,S w1 _for A
e 'I = 1 2 ,n then C can be chosen to be m,(S) S
‘b ‘,'If ?t € F 1s a characterlstrc root of T € A(V )5 then prove that ?t isa. root of the :
’ {v,;"_'__mlnrmal polynom1a1 of T In partlcular T only has a ﬁmte number of 'f
B "»_icharacterrstrc roots in F KR . A B TR




