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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 

December, 2011 

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 the rest. 
calculator are not allowed. 

1. 	(a) Form an operation table of G= 	4 

{5, 15, 25, 35} under multiplication mod 

(40). Check whether or not G is a group. 

(b) The map (i). : R [x] -* M3 (R) is defined by 	4 

_
a0 

 a1 
 a2

_ 

(ao  + a i x +a2x2 + +anxn)= 0 a0  a1 
0 0 a0  

Show that (I) is a ring hemomorphism. 
Determine Ker 4) also. 

(c) Check whether Z x Z is a PID or not. 	2 
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2. 	(a) Show that <x > is not a maximal ideal in 	2 
z[x]. 

(b) List all the subgroups of Z18 , along with 	3 
their generators. 

(c) Let H=< (1 2) > and k = < (1 2 3) > be 	3 
subgroups of Si . Show that Si  = Hk. Is S3 
an internal direct product of H and k ? 
Justify your answer. 

(d) Check whether or not { (2, 5), (1, 3), (5, 2), 	2 
(3, 1) 	is an equivalence relation on 
{ 1, 2, 3, 5 }. 

	

3. 	(a) Show that any group of order 35 is cyclic. 

(b) Use the Eisenstein's criterion for irreduciblity 	3 
of a polynomial over z [x] to test whether 
8x3  + 6x2  — 9x + 24 is irreducible over z [x] 
or not. Also obtain the quotient field of 

Q [x]/( 8x3  + 6x2 -9x+ 24 ) 

(c) Let R be a ring and let a E R be such that 	2 
a2 = 1. Let S= fara r E RI. Show that S is a 
sub ring of R. 

	

4. 	(a) Show that z 	131 is not a UFD, by giving, 	5 

with justification, two different factorisation 
of 49 into irreducible elements. 
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(b) Check whether S is a subring of R in each 	5 
of the following cases : 

(i) S 	 b is not divisible by 31, 

R = Q. 

(ii) S is the set of functions which are linear 
combinations of the functions 
Id, cos nt, sin nt, nEZ, and R = If : 

	

5. 	(a) Show that f : (R 4  , x) -4 (R, +), defined by 	4 
f (a) = log ioa, is an isomorphism of groups, 
where R+ is the set of positive real numbers. 

(b) Give an example of a ring R such that a 2  = a 
for all aER. Show that any such ring is 
commutative. 

(c) Let (C*,.) denote the group of non-zero 	3 
complex numbers and let S = tzecx1 IzI =11. 

Show that CX 	R+ , where (R+ ,) is the 

group of positive real numbers. 

	

6. 	(a) Show that a permutation is even if and only 	4 
if its signature is + 1. Find the signature of 
(2 3 4) E S4  using the definition of signature. 

	

(b) Show that, in a finite commutative ring, 	6 
every non-zero element is either a zero 
divisor or a unit. Also find the number of 
zero divisors of Z20 . 
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7. 	Which of the following statements are true ? Give 1 0 
reasons for your answer. 

(a) The characteristic of the ring Z m  x Zn  under 
component 	wise 	addition 	and 
multiplication is the g.c.d. of m and n. 

(b) The set {[a 	al 
 a ! 

a E. Q, a # 0 
J 

 

has no 

 

identity with respect to the binary operation 
of multiplication of 2 x 2 matrices. 

(c) Any sub ring of a ring is an ideal. 

(d) If a and b are elements of G with 0(a) = 2 
and 0(b) =3, then 0(ab) = 6. 

(e) There is no onto homomorphism from 
Z15  
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prr-d--43.  zErrru chi shi-I 

	  1T11WT 

Wit,  2011 

-c#1:5W tfraWri, 	: I uld 
71.tt.- 6 : 3974 	 

Figzi :2 Vr4   afT : 50 

71F : *Isi 
3-#7 

f7 7:* solWY-47 `r 7 ( FIT) 	Akio 
*-ff---4aT 	rg#77 	arrn - 3,y74t7T77z r 

1. (a) 

(b) 

G = 	35} 

*Tze (40) )k 

4 

4 

qdfri mod (40) ( 

Ti77,  I 

ao 	al 	a2 
0 	a0 	al 

0 	0 	a0  

t=h Tif9T 7Ruff 

-q1i77i 

.4) (ao  + a1 x + a2x2  + -1- a nx") = 

Th-T-M7 (I) : R [x] M3(R) 	.) qffzi 

	t I Ker 4 * 	 *if77 
(c) 7i7r4i79:. 	TEIT Z x Z c4.) PID t 7:1T 9"e I 	2 
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2. 	(a) T4T1-47 f*.  <x>, z[x] g,ch 3F- 13 troficio 	2 

t I 

(b) Z18 	-37771 	39t 794 Trig, .) 	3 

1:01‘ 	 I 

(c) 	f- S3 *H = < (1 2) > 	=<(1 2 3)> 	3 

a 1-it-1 	 -C41.17R 	S3 Hk. cwil S3, H 3 ki 

qui-r-ho t? 37A drtt 

-afg W-A7 I 

(d) i 	 W.  A.7ff { 1, 2, 3, 5 TIT (2, 5), (1, 3), 	2 

(5, 2), (3, 1) q,ch"gFrdi Tt4N t ziT 	 

	

3. 	(a) 'WI-47 -ft-  *WE 35 a1 -OT *)-1 	 cif 	5 

ti 

(b) z [x] TR ft Ayrq "4' aT43-917-d1 * f 	r1 	3 

31TiTriTET-0 *J9*61 	77:41T 	Diu 
.w1rziq, 	z [x] 1:17 8x 3  + 6x2  — 9x + 24 

3RIT4zittrritt 

Q [x] ( 8x3  + 6 x2  —9x+ 24 ) T (ITTTP:FF 

--1177 I 

(c) 1417 (41RTR 'f*'R'cr*.  ciev4 t "ffeTT a € R r 51.4)R 	

t 	a2  =1. 'RR r11 	S= {ara r E 

T4T1R 	T 	c4c 14 t I 
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4. 	(a) .aftZ 	TM, 49 	3.174-4-44 ar174)' 	 t 	5 

arm-arm 	•k .a 	YI1.17, 

z[J-13] 1iUFD9t tl 

(b) 	\31si4   PH-14 74 c 	ff-Pat 	R 	5 

"RT dLlaclq t Tr( 10 : 

(i) S={Yi) EQ1b3"AfdsTili1t},R=(). 

(ii) S 	th--69*17:17:1W04 t nEZ,* ro 
tro-4 Id, cos nt, sin nt*trgra5 TizrhTi 

-ff2,1TR=ff:R—>R}. 

	

5. 	(a) 'T4if fqf (a) = logioa gRf 	 4 

f : (R+, x)—> (R, +) .1411e1W1 q,ce) 	ialirto' t 

R + 	 Ilkirach t .t.seifat •Wr ti ttmcV-{ t I 

(b) aria R 7** dcitui 41 r3-1 	fm7rk RMv 	3 

IPT1 aER* 	 a2 =a t I .q76"17fW if 'T)t 

9.41 cloti wircir-1A4 t)nr 

(c) Trrq rilr,=R l (C*,.) 74-T{ 	*itc.e414 *T 	3 

TrzEg 	

 

man alto' t 	1:1Ti 

	

S=tzeclIz1=11.74-47f*- CX 	R+  tWer(R+ ,) 

41Ic4   kitae.i 	 t 
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6. (a) 	. 71177 	q,ct) 9b 1-1 -c1 44 	 7 	4 

	 Fr 	T. + 1t1 	 aril qicITTErr 

"SOFT cf-)4A 7, (2 3 4) E S4 	fq-6-  7111 

I 

(b) 	rch 	 tifTrTiff sol-I 01 	•1*IT• 	6 

Te-ffT 3T 'd 7767.17 cbt 9.TRT .6)di tza 	 

111 t I z20 	94-rzizfb' oh? tilxir 

1In RI 

7. -14-1 or(5d 	obv-T arc 	3T (:71.1t 10  

rci (41101 qr\TR I 

(a) 44 1crEFOt 	q 4 1*T7Ft7T:sia,-TFT{Z rn  x Zn  

m 3  n r g.c.d. 4-iH 

94r7- ) t.  

	 
{ra 

(b) 	t-It-cciq 1 _ 
La 

al 

a !, 
Iae Q,a0f '12X231TaLt 

quii 	fgaliqt TtfWIT 	 cic\L-P-Ich 3-7d714 

let! 
(c) f 	—C 	dAcio4i 	quoilic41 ta1 t 

(d) qk a3 b, G t 0(a) = 23t{ 0(b) = 3, t TIPT 

31—q74.4 	0(ab) = 6 t 

(e) 215 14 Z clef> 	 %! 
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