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FIFTH SEMESTER (CBCSS—UG) DEGREE EXAMINATION
NOVEMBER 2024

Mathematics
MTS 5B 06—ABSTRACT ALGEBRA

(2020 Admission onwards)

Time : Two Hours and a Half Maximum : 80 Marks

Section A

Answer any number of questions.
Each question carries 2 marks.
Ceiling is 25.

1. Let n be a positive integer. Prove that the congruence class [a]n has a multiplicative inverse in
if and only if (a.n)=1. !
- ;
2. Make multiplication table for . i
;
|
|

1 23456
2 Find the order of the permutation = |6 4 5 3 2 1)

iati inary -ation in which the equations

Let G be a nonemply set with an associative binary operation in which the eq ¢
N / - Deove : - B noup
ax = band xa = b have colutions for all a,be (1. Prove that Gis a groug
L 1 | I . ,' N
{ and only if (ab) a b foralla,be G,

5 Let G be group. Prove that Gos abehuan

Prove that any group of prime order is eyclic

.
[1 -1
7. In GL,(x), find the order of l: | ol

8. Prove that s eyehi

\ e 1 . OV at G
Lot G he a cevchie group [f Gis indiite, prove that G

A » i ) 3
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0 D1y,

) on permutations of 8, s a subgroup of 5,
10. Prove that the set of all even pe rmulations ols, J ;

i i - ker wrove that, K s a subgroup of ¢
1. Let &: Gy > Gube group homomorphism, with K = ker (). Prove that K pof G,

that ¢Ke ' e Kforall k¢ Kand g Gy,

12, Let G=2ppand H = (| 1 ]) Iind all cosets of H.
13. State First isomorphism theorem,
14. Let G be a group. Prove that Aut () is a group under composition of functions.

15. Prove that any subring of a field is an integral domain.
Section B

Answer any number of questions.
Each question carries 5 marks.
Ceiling is 35,

16. State and prove Euler theorem.

17. On 2% define (aq,, ag)~ (by, by)if af + af = bi + b5. Check that this defines an equivalence:

What are the equivalence classes ?

]8 ' P . 3 y Y 3. inli H *
Prove that the units of Zg forms a group under multiplication of congruences.

19. Let G be a group with identity element e, and let T be a subset of G Prove that Hisas
G if and only if the following conditions hold :

() abeHforalla, be il H

) eel: and

i) '(ll[iu'nllru'll.

20, |

PO |Jl' il |.'I'Hll]) 'Hl(l l(
) 4 "ll““(ll(l 'y "y AR . |
" \Ill‘,l“llp.‘i of (l. “ I! ! A'h { K l'm' :1\\ }l 3 H 1"“‘ .

h

that 11K is 4 subgroup of (3,

-1, l ove 1“ 9
{ l every ] l, I'(Hl .l! »( Y ) "
| ”\ 13181 l., I) “l { ry ‘Ii(. ‘ ' lll) i “
1 N ('y(‘ ‘t .

22, State;
< State and prove (.
Prove hlll(lillll(?llllll “Il'(ll'l‘lll ol homaon |
Wrphism,
R??74n
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23. Let G be a group with normal subgroups H, K such that HK - Gand T K :‘} Prove that
G=HxK.
Section C
Answer any two questions.
Each question carries 10 marks.
Maximum 20 marks.
23 a) Prove that every permutation in S, can be written as a product of disjoint cyeles
*12345‘»78] )
b Let “=l\5 27638 14 be a permutation in S_. Express ¢ as a product of disjoint

cveles.

25. a) Let $:G, —» G, be an isomorphism of groups. Prove that ¢ preserves following structural
properties:
(i) Ifa has order n in G, then ¢ (@) has order n in G,
tiis If G, is abelian, then so is G,.
tiiiv If G, is cyclic, then so is G,.
b) ProvethatZ, 2Z, x Z,.

96. Let H be a subgroup of the group G. Prove that the following conditions are equivalent

a) H is a normal subgroup of G;

b) eH=HaforallaeG ;

¢l foralla.beG, abeH isthe set theoretic product (all)(bH):

di foralla,beG,ab "« H ifand only il ¢ e 1.
27. State and prove second isomorphism theorem,

(28 10 - 20 marks?
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