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B.A./B.Sc. (Part-111)
Term End Examination, 2019-20

MATHEMATICS
Paper-11
Time : Three Hours) [Maximum Marks : 50
G R L R EGE T kR E TR
Note : Solve any two parts from each question. All questions carry equal marks.
T¥7E—1/ Unit-1
I. (a) fig Do (FA wE G & $ weRarl o1 W= sRfacl @ vaoE o) gaes @ o9 3 o9 @ ane
@ wiE A s 21
Prove that the set of all automorphisms of a group G forms a group with respect to composition of mapping
as the composition.
(b) Rz BT & Na), G & 7& IJae 2)
Prove that N(a) is a subgroup of G.
(¢) fuelt @& werm wig &Y fafae oo fg Ty |
State and prove first sylow’s theorem.
%2/ Unit-II
2. (a) g @R A aog R & < qoromeferl S sk T3 fag SUT, RH & uroaeh gran & afk oy daw
WRad ScT aTeS
Prove that for two ideals S and 7 of any ring R, SU T is an ideal of R if and only if cither SCT or T S .
(b) gma?mﬁ?ﬁﬂhwﬁm(R.+,)WBﬁa§wﬁmﬂ§aﬂR[x}?§uﬁ$m IR T P W TF qey
|
Prove that (R +,) is an arbitrary Ring and set R/x] of all polynomials over a ring is a ring with respect to
addition and multiplications.
() Rig R & Hom(Q.Q) = Q aeg 2
Prove that Hom(Q,Q) = Qis ring.
T1§-3/ Unit-111
3. (@) FE@ w={(a1a,035)=a;0,a3€F, ), +a; +ay =0} A & W, Vy(F) &1 Suere g 8
Let w={(a;a; a3) = aja,a3 € F; ay + a; + a3 = 0} show that W is a subspace of Vs(F).
(b) ;{fﬁ'VU}QEFqﬁﬁamﬂﬁﬂmfﬁ?m%WﬁiV%aﬁ%?ﬁaﬂmmﬁwﬁmi?@ﬂ
|
If ¥{f) is a finite dimensional vector space, then prove that any two bases of ¥ have the same number of
elements.
(c) afd w, 3R w,tE TG R wftw wfe v A < guefeai @ @ Rg B
dimfw;+wyj= dim wi+dim wa-dim(wNwy),
If w; w2 are two subspaces of a finite dimensional vector space v(f),then prove that
dim(witwy)= dim wi+dim wy-dim{wNw;),
O~ / Unit-1V
4. (a) $cl efieeT ma & fafly va fag v :
State and prove Cayley-Hamilton theorem.  DUtp://www.abvvonline.com
(b)  feERh wwEE xoxstaxtxx; @ @ ATea @ w9 4 wuraRa @)
Reduce the quadratic form x:x;+xix;+x;x; into canonical form.
(c)  wfafia amare A W aifdd arege P o< &3 o 9@ el avar & o
find an orthogonal matrix P which digonalizes the real symmetric matrix A :
Where:
0 1 1
A=l 0 =1
1 -1 0
-5/ Unit-V
5. () vt sl @ fafae w@ Rrg @i
State and prove Schwarz’s Inequality.
(b) %W%wwwmvﬁ?@mwwﬂmﬁﬁwm:mm?!
Prove that any orthogonal set of non-zero vactors in an inner product space Vis linearly independent.
() fog O 9 aRkfra el s o wafe o saPg onfE® AR T @
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Prove that every finite dimensional inner product space has an orthogonal basis.
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