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SLA-315

B.A./B.Sc. Part-1II (Supplementary) Examination, 2022

MATHEMATICS
Paper - 1
(Advance Algebra)

Time : 1% Hours | [ Maximum Marks : 66
Section-A (Marks : 1 x 10 = 10)
Note -— Answer all fen questions (Answer limit 50 words). Each question carries

Note —

e -

1 mark.

(T@ues—37) 3k : 1 x 10 = 10)
gt T/ I & SW T (SW-E 50 ) | TAF YT 1 3T H R
Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.

(Tue-—=) (3® : 4 x 5 = 20)
[t Ofer el % S STl TdE e § foeed @ e wifen (Sw-dm
200 ¥1%) | T&F TIT 4 3TF H T

Section-C (Marks : 12 x 3 = 36)

Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.

(Tue-u) (3® : 12 x 3 = 36)

ot | 9 fesl 99 v & S SifST (St-EE 500 IS) | Yeds 9Ye 12 3T
Ealkd
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Section—-A
(@ueg-3)
1. (1)  Define Ring with zero divisor.

I WIS Gfed aerd il ARt wifs )

(i1))  What is characteristic of an integral domain and field ? Give examples.

YUk WT=T A2 &5 1 AT o Bl § 7 IR0 dfed sy |

(ii1) Write necessary and sufficient condition for a non-empty subset K of a

field F to be a subfield.
g9 F & o Su9q=ad K &1 3U&S 81 & fau ofewds qon 9aia giaay
fafem |
(iv)  Define Prime Field.
AT &5 I IR ST

(v)  Define Ring Homomorphism.
T R i qRwIf i |
(vi) Define Left Ideal.
I TOTSITEE i IRHIfa SIS |

(vii) Find all the principal ideals of the ring [{0, 1, 2, 3, 4, 5}, + 6 -6].

g [{0, 1, 2, 3, 4, 5}, +, *] I Wit g&A [orSTEedl A RIS

(viii) What is vector subspace ?
Hfcer IqgHfe w1 aRfa wifsw)
(ix) What is linear transformation ?
s wawRe w1 gRefa s
(x)  Define Minimal polynomial.

sifeass agug IRIfoa hifsrg |
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Section-B
(@)
2. If <R, +, *>is a ring, then prove that ¢, b € R :
i a*0=0%a=0
i) a*(Cb)=—(a*b)=(a)*b
g < R, +, * > Tk do@ & f99H 4, b ¢ R § @ fag wifSw :
i a*0=0%a=0
i) a*(Cb)=—(a*b)=(a)*b
Or
(3ram)

Prove that a finite commutative ring without zero divisor is a field.
fag #ifST foe = & ol | Wea fifga wafaftwa ooa w &9 a7

3. Prove that the set R = {0, 1, 2, 3, 4} is a commutative ring for addition modulo

5(+5) and multiplication modulo 5(*5). Is it an integral domain ?

firg #IRC fF @ R = {0, 1, 2, 3, 4} @ Hregall 5(+5) iR TR H@regal 5(-)
% fau & wafatEa oo@ ® 7 0 9% UE qUikd u § 7

Or
(3tgram)
Prove that the intersection of two subrings is also a subring.

fog wifeT f& 1 SuaeEl =1 Fdf s o T Suae™ Bl B

4.  Prove that all the eigenvalues of a Hermitian matrix are real.

fag =it 5 T eMimm At & 9t ey A9 afas 8§
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Or
(3@
Find the minimal polynomial for the matrix :

[aWa

= Afera w1 eifeuss agoe 9@ FifEY -

7 4 -1
4 7 -1
-4 4 4

5. If the mapping f: V(F) — V'(F) is one-one onto linear mapping, then show that

£ V(F) > V(F) will also be linear mapping.

afg gfafesor £: V(F) > V/(F) @t s e gfafaso &) @ fag sifve &
FL:V(F) - V(F) st Yees wfafesor gm)

Or

(g

If V(R) is the vector space of all complex number a + ib over the field of real R
and let f'be a mapping from V(R) to V,(R) defined as f(a + ib) = a + b, prove
that fis an isomorphism.
afg V(R) arafas @@msit R W 98 iy &l ¢ + ib %1 9fcy gafte & aen
wfdfes £ V(R) - V,(R), & fla + ib) = a + b, T Tog FIGU fF fuhs TaeRa
7

6.  For which value of & will the vector u = (5, &, 7) € V,(R) is a linear combination
of vectors u; = (1, -5, 3) and u, = (3, 2, 1).
ke Tt 7 & T u = (5, %, 7) € V,(R), u; = (1,-5, 3) qM u, = (3, 2, 1) Afeel
W THE: FEd BT
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Or
(3teram)

-1

3 : : . —
Is the vector u = (1 j in a vector space of 2 X 2 matrix, a linear combination

1 1 1 1 1 -1
of u, = , Uy = and u, = ?
0 -1 -1 0 0 O

If yes, then find linear combination.

wzxzﬁwmw&ﬁﬂﬁﬁuzﬁ ;jﬁmﬂﬁsﬁww:W%:

(1 (1N (1)
“Tlo a) ™7 g o) BT o o)

afs &, 9 TwE G99 T SIS
Section—-C
(@us—™|)

7. Iff(x) =2+ 3x— 42 gx) =3 - 5x— 8x> be two polynomials over a ring Z of

integers, then find :

@H S+ g()

(i)  fx)*g()

Ife quiient & oM@ Z W SgIE f(x) = 2 + 3x — 422, g(x) = 3 — 5x — 8 &, I :
H S+ g()

(i)  fx)*g()

% WM @ it |
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. (a 0)
8.  Prove that the matrix set V = LO 5 )

a,b ER} is a vector space over the field

R of real numbers with respect to matrix addition and matrix scalar multiplication.

fag Fifse fw dfemm gg==a V = {[g (b)j a,beR} Hfeerq dm wa Hfew, sfee oA

& WU ddfas GEAel % &9 R W TH \iey 9ufe ¥

9. (@ If R be a ring and a € R, then show that the normalizer of ¢ in R
N(a) = {r € R | ar = ra} is a subring R.
g o fFE g R o1 TF 3fe@d ®, 0 fag ®ifSe fof R # o 1 vom=es
N@) = {r e R | ar = ra} R T&% 39 ¥
(b)  Show that the set S = {a + 2136 + 41/3¢| 4, b, ¢ € Q} is a subfield of R.
Teisy fop wq==a S = {a + 2130 + 413¢| 4, b, c € Q} R 1 TH U ¥
10. Find the eigenvalues and eigenvectors of the matrix :

= Aferm & o AW au o 9y A Wity

2 2 -3
[Al=] 2 1 -6
1 2 0

11. If S = {(a, b) | a, b € R} be the set of all ordered pairs of real numbers. Prove
that < S, &, ©® > is a commutative ring with unity and with zero divisors, where

@® and © in S are defined as :
(a,b)®(,d=(@+c b+d

(@, b) © (¢, d) = (ac, bd) ¥V (a, D), (¢, d) € S

BI-74 ( 6 ) SLA-315



aAG S = {(q b) | q b € R} arEdfass F&Ae & a4t wiHa I w1 9= T, T a5

FINT fF < S, @, © > Y HSF dfed Tk wHAf]
®, S # frear gftfiE ©

U9 qeqHeh! 90 €, SRl @ 3R

(@, b) ®(,d)=(a+cbtd

(@, 0) © (¢, d) = (ac, bd) ¥ (a, D), (¢, d) € S
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