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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 

June, 2012 

ELECTIVE COURSE : MATHEMATICS 

MTE -6 : ABSTRACT ALGEBRA 

Time : 2 hours 	 Maximum Marks : 50 

Note : Attempt five questions in all. Question No. 7 is 

compulsory. Answer any four questions from questions 

no. 1 to 6. Calculators are not allowed. 

1. 	(a) Let S= ((x, y) l x, y E R}. Show that S is a 	4 
ring with identity with the operations 
defined by : 
(x, y) + (u, v) (x + u, y + v); 
(x, y).(u, v) = (xu — yv, xv + yu). 

(b) Define a relation S on R x R by (x1, yi) S 	4 

(x2, y2) iff 3x1  + y1  = 3x2  + y2. Show that S 
is an equivalence relation. What does each 

(c)  

class represent geometrically 

Let 	G 	{_ac 	bdi 

Let 
H 	ro  1)11 

subgroup of G. 
answer. 

? 

a, b, c, d, E R, ad # 0 

13€11,b>01. 	Is H a 

Give reasons for your 

2 
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2. 	(a) 	
< x — 5 > 

Show that Q 
[x  

Q as fields. 	4 

(b) Let G be a cyclic group with exactly 	2 
3 subgroups, {e}, G itself and a subgroup of 
order 7. Find the order of G. 

(c) Write 	the 	permutation 4 

of disjoint cycles and then as a product of 

transpositions. Find the signature of F. 

1

1 2 3 4 5 6 7 8 
f 

8 2 6 3 7 4 5 1 as a product 

Further Let g=  

1 . 2 3 4 5 6 7 8 
2 	3 1 5 4 7 8 6 ). 

If there a cr€S8  such that of = go-? Give 
reasons for your answer. 

3. 	(a) Prove that a cyclic group with only one 	3 
generator can have at most two elements. 

(b) Let G= {±1, ± i, ±j, ± k} be the group of 	5 
quaternious. 

(i) Obtain [G, G], the commutator 
subgroup of G. 

(ii) Find a subgroup N of G such that 

[G, 	Obtain G/N. 

(c) Find the reminder obtained on dividing 7100o 	2 
by 11. 
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n, m, t E Z1 . Check 	2 
3m 4. 	(a) Let I 1(2101  

3 

whether I is an ideal of 

 

1 
a,b,c,d E Z . 

a 
c 
 bd) 

 

(b) Let R be an integral domain with non-zero 	5 

characteristic. If A is a proper ideal of R, 
show that R/ A has the same characteristic 

as R. 

(c) Show that the polynomial 3 

2x10  — 25x3 +10x2. 30  is irreducible in 

Q [x]. 	Is the polynomial x3  + 2x + 3 

irreducible over Z5  [x]. Justify your answer. 

	

5. 	(a) Find the nil radical of Z16. 

(b) Prove that a group of order 35 is cyclic. 

(c) Show that 4 : R[x] —>R defined by 

(Rao+ aix +a2x2+ 	+ anxn) = ao+ + + an  

is a ring hormomorphism. Why is Ker 4 a 
principal ideal ? Find its generator. 

	

6. 	(a) Let R= ((x, y, z) I x, y, z E Z} and 

S= ((a, b, c)€111 a + b = c}. Check whether S 

is a subring of R. 

2 

4 

4 
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(b) Define an operation * on R by 

a*b = a + b +2. Is this a binary operation on 

R ? Obtain the identity element, if it exists. 
Also obtain x -1, if it exists, for xeR. 

(c) Give all maximal ideals of Z12. 

7. 	Which of the following statements are true ? Give 
reasons for your answers : 

(a) There exists a non-abelian group of order 
121. 

(b) Characteristic of a Boolean ring R, i.e., 
x2 = x for all xeR, is 2. 

(c) There is a field with 24 elements. 

(d) Every field is a Euclidean domain. 

(e) Every group has exactly one element 
stistying the equation x2 = x. 

3 

4 

10 
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	 3TITITI chi sioi 

TrAfff TRIVT 

, 2012 

Frrref • 2 uZ 

410,t4911 4-1 : II till 

7.t.1.- 6 : 3110 	•11 41rull 

37fg/Wfflir  3iW : 50 

 

*a-  :   vtw mql 7 - 7 sal ,,i(sy-117 	t I Wri fltKll 

1 46 	4 -$` 9ft WIT 5041 	 (-11)e-)e 	31-efrIT 

ch‹.) e 37-574 To t 

1. 	(a) 179.  riTTNI S = t(x, y) I x, y 111 fqM-47 	
4 

trfol-riEm Ttrwzrf3V s (-1 	 -) 
t (x, y) + (u, v) = (x + u, y + v); 

(x, y).(u, v) = (xu — yv, xv + yu) 

(b) (xl,  Y1) S (x2, y2) 	R xR 	TI4t1S 11ft9llfisiff 	4 

zft 3117 	irq 3x1+y1  3x2  + y2, 

S 	A"-- TUT 	►  

-5[71w -1.f wzg 11(c\`4cf chtcII t I 

  

a, b, c, d, E R, ad * 0} . 	2 (c)  TiN 	G={ [ac d 

  

 

beR,b>0} wrr 1 bl 
10-1 	\-TE 	 H 	[0 1 j 

 

7-*- 	(14-0 t? 3174 3rR 	iirtz 
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2. 	(a) -ku77 	Lt;ks 	Q [x]  
< x - 5 > - Q 
	4 

(b) TrIff c.-nrrliG, (5141- cnch 3 TRTV, 	.q-A7T 	2 

	

t, 	Tzizi G 3117 -q-rf 7 cilof Ich 3QTlly 
tl 

(c) TI:WT f= 
8 

11 2 3 4 5 6 7 8 

2 6 3 7 4 5 1 

	

3173A-0 	49n1 tju1-1410 YLT atIT T4 '-rf-dTul'i 
Tcr• f-ef-u7 I F 

(signature) oldwlf-47 I 

2 3 4 5 6 7 8 
3 1 5 4 7 8 6 rzfT 

11 1;ct) cr€S8  t fq1:14 f• of = go-? 	drt 
laftZ WIN-R I 

3. 	(a) rte 	t f ta-o.  R-w \Mich -q--4-zr 	i 	3 
aifw 3ifirwtai---4-zptti 

(b) -117 c-nr•IR G={-± 1, ± i, 	±k} 	•Wr 	5 

(i) G 

	

	 31:11:ru [G, G] 71171 
I 

(ii) GWF 	3tmlyN Tff W77 f:1--4 

[G, N 

G/N 'ART wlf-A7 I 
(c) 71000  t 11 -4 fdiTriqff cht4 ITT 9TIT1 	t I 

	2 

4 

11 
g- 2 

MTE-6 	 6 



n, m, t E Z 	2 t 3m  
4. 	(a) TIN "eff-7.R I  =1.(20n  

  

a, b, c, d E Z} a 
Ai4 vir--4Rfw wa ic  

bd) 

 

t -41" (ideal) t I 

(b) Trri 	R, 	3-1-fitFkiruich ci I Of V. ct.) 
	5 

11134-4-45t t I qk A, R 	Zrff'd 

t, 	R/A 	atimufErrT itcit 

ttRWtI 

(c) fq-a-r-i-R f.q-strq 200 25x3  +10x2  — 30, Q[x] 	3 

3-114-‘47:111 i1.1 Vgtg x3  + 2.x +3, Z5[x]1:1{ 

311:4t917T t ? 34743d 	t laftia 4-F-AR I 	' 

5. 	(a) Z16 	qt4.1 (tun' Tff WiAR I 
	 2 

(b) r 	wrt7R 	Th-gi 35 air 	tiv -9.011 
	4 

'I 

(c) f<utTR 
	 4 

(1)(a0+aix+a 

IltaTfiltff 4 : R[x] -4R T <404 kiiiichiridi 

(homomorphism) t I 44g.  Ker 4, rT.  41(944 

lumicirn t? *tichl 	WrAlT I 
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6. 	(a) 	141-9. ril1i1 : R = {(x, y, z) 	y, Z E Z} 3-11T 
	3 

s= {(a, b, c)ERia +b=c}. 	rch S, R 

,;41 d'44Q-14 t ?Tr -161 

(b) R 1T7 	* 	a*b = a+ b+ 2.4 LIR9TrfEra. 
	

3 

WIF.77 I *41 1 R Bch fg-3N1t 	t I 

t 	dc\9 4-Ich (identity) 

31-47:fq 	f"-A7 I qrq T(=1-*1 	t xER 

x I A- -5r7r wIr--7 

(c) z12 	 -1-F-A7 
	

4 

7. 	F-11--IrcirtAcf 2.1--4 	et) 1-41 	-1c4 ? aTcr4 d7R 	10  
"afq ---Thr--A7 I 

(a) 90-1 121   3   I 

(b) r R T aTfirffatrw3Tc N xER 

x2=x, 2 t? 

(c) 24 3-1-471-4 awn  	t 

(d) 	fkis   *1 

(e)4W 	 3-1-47qold 	l t, q'f 

chtc11 t? 
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