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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

Deeember, 2017 

ELECTIVE COURSE : MATHEMATICS 
MTE-06 : ABSTRACT ALGEBRA 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 7 is compulsory. Attempt any 

four questions from questions no. 1 to 6. Use of 

calculators is not allowed. 

1. (a) Consider f : R —> R, defined by f(x) = 2x. + 3. 

Find a mapping g : R -+ R such that 
fog (x) = x for all x e R. 2 

(b) Check whether x3  + x + 1 x2  is irreducible 

over Q or not. 

(c) Let H and K be subgroups of a group G. 

State and prove a necessary and sufficient 

condition for HK to be a subgroup of G. 	5 
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2. (a) Let G be a group of order 12 and let H and K 
be subgroups of G of order 4 and 6 
respectively. Check whether H fl K = {e} or 
not. 

(b) Consider the ring R = : Z -+ Z}, the set of 
all mappings from Z to itself under the usual 
addition and multiplication defmed as the 
composition of mappings. Find two non-zero 
mappings f, g E R such that fog = 0 but 
go f * 0. Further, let I be the set consisting of 
those elements h of R with h(x) * 0 only for 
finitely many integers. Is I an ideal of R ? 
Give reasons for your answers. 

(c) Write the permutation (1 2 3) (2 3 5) as a 
product of disjoint cycles. Is this 
permutation even ? Give reasons for your 
answer. 

3. (a) Prove that if G is a group such that G/Z(G) is 
cyclic, then G is abelian. Further, give an 
example, with justification, of a group G for 
which G/Z(G) is not cyclic. 

(b) Consider the ideal I = 12Z of Z. Find a 
proper ideal J of Z such that I + J = Z. 	2 

(c) Give two distinct elements of R[x]/< x 3  + 1 >, 

with justification. 	 2 
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4. (a) Show that if H is a subgroup of G, then so is 

x H x-1, where x E G. Also show that H and 

x H x-1  are isomorphic. 

(b) Obtain the quotient field F of Z + (J)Z 

Also find the prime subfield of F. 

5. (a) Find the nil radical of (6) (X), U, fl), where X 

is a non-empty set. 	 2 

(b) Consider S = { 1, 4,11,14 g Z15. Make a 

Cayley table for S with respect to *, 

Multiplication modulo 15. Use this table to 

check whether (S, *) is a group. 6 

(c) Give an example, With justification, to show 

that the fundamental theorem of Algebra 

does not hold true for Q. 

6. (a) Show that R[x]/< x 2  + 1 > = C, using the 

fundamental theorem of homomorphism for 

rings. 	 7 

(b) Find the number of normal subgroups of 

order 7 and of order -8 of a group of order 35. 	3 
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7. Which of the following statements are true and 
which are false ? Justify your answers either 
with a short proof or with a counter-example. 5x2=10 

(a) If G is a group of order n, then G has an 
element of order n. 

(b) Z4 ct A4. 

(c) If ao  + aix + + anXn  E Z[x] is irreducible 

over Z, then it + x + 	xn  is 13 	*** 	n 

irreducible over Z8. 

(d) If 4  R —> S is a ring homomorphism 
between two rings with unity, R and S, then 

+ 1; defined by (4) + 1) (r) = 4)(r) + 1, is also 
• a ring homomorphism from R to S. 

(e) For any two sets A and B, AxB=Bx A. 
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3rigt TO* 

1. ki,\ 1:IT4 #n* 	f(x) = 2x + 3 TTT tifOTTfird 

IWSW4 

'ttftR i*Trift x E R% 	fog(x)= x I 
	

2 

(13) *fir* .f* QR x3  + + 1 + 34-4-44 
Tief I 	 3 

117 #6* 1 H 311( K RAO 	31:Mlf 

tHK*GWRW3tRiipt4tiCiv,T* 

317-4FM3 	qr3ft-4v T chti4 tr4g 31 
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NO aryl R = If : Z —> Z}, WHi-44 zhiT 
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1:nftc a1 * 	f-tiR .*rfkR I t 

f, g 11Tff*INR i* fog = 
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2 

(TT) 3fit VT21, R[x]i< x3  + 1 > 	3T-MTT-3reTT 

3T-444 tf-AR I 	• 

MTE-06 	 6 



4. (ii) T4Tiw 	G W.1i  d4tisig H, c x H x-1  

3tiqA   t, TAT x E G 	t, 

ifr TeR f H AK H X-1  gCelIctal t 

Z 	 -NTITTT 4q F31171 Ali* I TIM 

fr, 	3licf1 3L1 1 I TM *07 I 	5 

5. (vi)  (POO, u, n)* KAT live wff 	x 

aTftW tilta4 t I 	 2 

S = ti,i,E,ill c Z15  7 'tut c6lNi I 

*,5111q TWO).  15, * TAW S 	"RW 4,41 

tfituil efril§k; I TR *mull * 	4 -A.  *Ti* 

(S, *)w1 ITT I 	 6 

CIO 	qW'4 * feRf 611 ,iiiPla 	3TRTRIF 3FIzt 

Q * 	 R6r Rff 	(.00 1:(w dqwui 

tr4R 1 

6. () artql * 	* i 3471 W' Ai 

ct.A; 	T4*1* R[x]/< x2  + 1 > r-t.' C. 	 7 

• NO ch 	fa 35 eQl tiv crill?. 7 r WaTT ch 8 

at Utillifref 711410 	air, 7Tff *I'N'R I 	3 
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