B. A /B.Sc. (Part-1II) EXAMINATION, 2016

MATHEMATICS
Paper-1: Abstract Algebra
Time : Three Hours ' M.M. : 75/66
| i, . Part-A (Com!)ulsory) : [Marks: 15]
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Part-B (Compulsory) ‘ [Marks: 10]
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.. Part-C (¥ ) [Marks : 30]
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Part-A (Compalsory) [Marks : 10]
RT3 ( 3AFEr ) —
1. Define field. &= B TR DRI
Define simple ring. ORI 1 GRAT SRR |
Give definition of unique fagtorization domain.
mmmaﬁm—mm
4. Define vector-space. Hmm&ﬁqﬁﬂﬁﬁaﬁﬁm
Write definition of finear’span. Wﬂﬁﬂﬁﬁﬁfaﬁqﬁmﬂl%ﬁaﬁl |

W N

o0

3.
6. Define dimension of @ vector space.
| Ry wafte @1 faar &1 uRaiia i
7. - Write matrix representatlon of linear transformatlon
W HuraRYT o1 At Freaor [l )
'Definé dual space. 41 wite @ IR AR
9. Findeigenvalues of the followin; g matrix A :
FeRiRes Higa & TN WK ﬁﬁh} |
A= 6 ®H ’
a 2y
10.  Define diagonalization. fof 31 aRwIfE HIfT |
‘ Part-B (Compulsory).
oapr— (afarf)
11. Show that the intersection of two subrings is again subring.
wafda B b < Seaerll BT s 9 7 STaerd B ¥l
12. If f(0)= 5+ 4x +3x2 + 22, f,(0) =1 + 4x + 5x* + X are two

polymonitals over thering (Z6,+ ¢, + x6); then fmd f x) +f,(®
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14.
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A I (Z6,+ , + x6);F f,(x)=5 + 4x +3x* + 2x3, 91 f,
X)=1 + 4x + 5x2 + X Eﬁ‘fé?ﬁagqag @ [0+ [T
Rl

Prove that any superset of a LD set of vectors is also LD.

i IR 5 e & LD Wy o1 ategead A LD B ¥ 1

Show that kernel of a liner transformation in a subspace.
yeRia HIRA b 6 ¥Res gk $ mww&aﬁr%l
For any matrix A over the field F show that= . - . :
&5 F WX fodh 3t A @ R wehia HIRR -
Rank (A) Rank (A7) '
Part-C (Compulsory)
A4 (Afarl)
UNIT-I(5®1$-1)

Show that a nno R is without zero divisers if'the cancellatlon law -

ho]dsmkuaﬁha?@ﬁﬁmkﬁﬂ W?@a%aﬁtkﬁﬁw
a9 v B

Prove that the necessary and suffi€ieht conditions for a non-void

“subsec S of a field F to be a subfield of F are: Rig HiforRI o5 1680 &=

F &9 aﬁaﬁ'ﬂgﬁmsa‘%ﬁWmeéﬁ BN ¥ IavEs 3R
(aeS, beS > a-beS (ii)ae_S,b(=0)_eS = ab'eS

Or ( 3191ar)

‘Show tHat every homomorphic image of a ring R is isomorphic to

some quotiént ring. mﬁmﬁﬁmRmmw
wiafar, 39 60 R9FT 901 & g 3 3
If'Riis’a commulative ring then show that polynomial ring R[x] is -
also commulative. Tf¥ R Ue HARFT 9e4 & a1 weffa SRR fs
agqaaauk[x]ﬁrmﬁﬁﬁaamz‘m%l

UNIT-II (§%7¢-10)
Prove that union of two subspaces W, and W, of a vector space
V(F) is a subspace if W,C W, or _W cW,. ﬁaﬁmﬁsuﬁ-{
ﬁﬂhﬂmm&vm?ﬁra‘rw&a‘rw qAq W, BT 69 TP
SyEAfC BT E AR W, CW, a1 W, cW

Show that the linear sum of two subspaces of a vectorspace is also
a subspace. Wﬁhﬂmﬁiﬁﬂﬂmmaﬁﬁmﬂ
THERI AFT N U Suwmie B 2
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Or( 3t4ar)

- Provethe theset S {(1,2,1); 2,1, 0); (1, -1, 2)} forms a basis of the

vector space V (R). Rig o f& weaa S {(1,2, 1); (2, 1,0%; (1, -
1, 2_)}“&&:&1 Wi V,(R) &1 T IMER G411 &
State and prove Sylvester law of nullity. -

RIS o1 @ & Frm o1 w9 a7 Rig Hifdl

. UNIT-IN (f@i-10)
LetdlmV(F)-nandlfB {b,b,...... bn} andB* = {X,, X,......., X0}
aIe the basis and dual basis sets respectlvely of V then provethat :

yFxb,+ o, +xb =1 (idenufymappmgfrothoV)
qﬁrmmV(F) n e zn”-c‘:B {b ...... ,bn}, B*={x,X,......,
xn} V @ S mwﬁw@r?ﬁﬁa?ﬁm

X,b, + X,b, + ...... , + X b=l (Identify mapping from V to V)
IfW is subspace of V(F) then prove that :

afx Wmm&vm)ﬁw&ﬁﬁrﬁaﬁm
a(A(W))=

- Or(3tgar)
Find the-eigenvalues and eigenvectors of the following matrix A :

fr=ffeaw A a‘»msﬂwamwansﬁﬂmwaﬂm

1 4 0
A= 7 1 2
.0 4 1
Diagonalize the following matrix :
e i A o1 Relia B
2 o 1
A= 0 3 0
1 0 2
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