No. of Printed Pages: 8 MTE-06

BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination
s sz December, 2018

ELECTIVE COURSE : MATHEMAfICS
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Note: Question no. 7 is compulsory. Answer any
four questions from questions no. 1 to 6. Use of
calculators is not allowed.

1. (a) Let
G={g:R>R:gx)=ax+b,a,beQ, a=0}.
Check whether or not G is a group with
respect to the composition of mappings. For
fx) = 2x + 3, find all g € G such that
fog = gof. , 5

(b) LetI=<24, 36,42 > be an ideal of Z. Find a
such thatI =<a >. ‘3

(¢) What is the maximum order an element of
Sg can have and why ? 2
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2. (a)
(b)
(c)

3. (a)
(b)

4. (a)
(b)
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Show that if a group is non-abelian, it must

have at least six elements.

Let I and J be ideals of a ring R. Define
f:R—> R/ xR/ byflr)=(+Ir+dJ). Prove

that f is a ring homomorphism.

If I is a non-trivial ideal in R, prove that
I=R.

Show that GLy(Q) is isomorphic to a
subgroup of GL4(Q).

Give an example, with justification, of a ring
homomorphism f: R — S that does not map
the identity element of R to the identity

element of S.

Check whether or not R = Q[xI/I is a field,
where I = < x3 + 2x + 2>. If Ris a field, find
x+1)!linR IfRis not a field, obtain the
quotient field of R.

Show that every abelian group of order 21 is
cyclic.



5. (a) Let R be a ring with identity and let
f: R > R, given by fir) = r2, be a ring
homomorphism. Then show that R is a ring
of characteristic 2, and it is commutative.

Also find the kernel of this homomorphism. 6

(b) Check whether or not ~, defined on Z \ {0}
by n ~ m iff nm > 0, is an equivalence
relation. If ~ is an equivalence relation, find
[-5]. If ~ isn’t an equivalence relation,

define an equivalence relation on Z. 4

6. (a) Show that if G is a group and H C G such
that |G : H| = 2, then for any x € G either

xcHorx%2ecH. 5
(b) Give an example, with justification, of each
of the following : 5

(i) A prime ideal of a ring, which is not a
- maximal ideal

(i) A commutative ~subring of a
non-commutative ring

(iii) Two distinct elements of R[x]/< x2 >
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7. State whether the following statements are t{rue

or false. Give reasons to support your answers.

@

(i)

(iii)

(iv)

(v)
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Any two non-zero subgroups of Z are

isomorphic.

If R is an integral domain, then sois R x R.

{a;, a9, ..., ay} is a set only if all the as

satisfy a rule.

If G is a group and H < G such that
|G:H| =3,thenH A G.

Every ring has a multiplicative identity.
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1. (%) 9F difoe .
G={g:R>R:gx)=ax+b,a,beQ,a=0}.
e I 6 wert % wEoR F 9w G wiE
%W:rbpflf(x)=2x+3a5ﬁﬂ@w=ﬁgeG
'ﬂﬁﬁﬁl‘qﬁﬁ%mfog=gof. 5
(@) 77 AR I = < 24, 36, 42 >, Z Fi U
%l&mamﬁmmi‘ml“w. 3
(1) S5 % foeht oft s Hi arftrs-A-afom HiRk
T 8 TFat ], N FL 2 2
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2. (%) Frre fs o T wg s 3, 7

FH-Y-H S8 aTd T N |

(@) 7 effr I ik J ao9 R & PemEeEt § |
fir) = 0 + I, t + J) §R GRAM¥Q weH
f: R — R/I x R/J & | firg o {5 s
qg AT B |

() W%I,Rﬁ‘@aﬁm%,ﬁﬂﬂiz
#ifse f% 1=R.

3. (%) f@mu % GL,Q), GL3(Q) % TH JEE &
eI 7 |

(@) ww U oo gETRIGT £: R — S %1 gfe fga
Jerew AT St R % doaws 399 B S
qoqu aad § g A e |

4. (%) w9 A % R = QIxI/1 T &5 & a1 78, &l
I=<x3+2x+2> IR R AT, A RHA
x+1! 7a ffe | IR R &= T ;, AR
w1 fawm &y Hifvm |

(@) feame f& #f 21 aen y@F A TR
ThiI BT | |

MTE-06 6



5. (%)maﬁquﬁam%sﬂthﬁﬁQ
fir) = r2 g1 IR9IYG %o f: R — R U 9o
R 3 | a9 fe@me % R sifasfie
2 9 g9 ? o wufafm ot @ ) s
TR &t eAfse oft sma hifvrg | 6

(@) dfa Ffe % n ~m R 3 Faad 7R om > 0
B Z\ {0} R TRIfYE ~ U geran ey &
T | AR ~ gouran wey R, @ [ 5] 7@ hf

AR ~ goaar wag T4 R, 99 Z W U geaar
- ey qfnfye i ) 4

6. (%) femmy % aft G v woyg ? 3k H, G 1 ¥
- 3varg 2 s T |G HY = 2, 79 Rt oft
xe‘Ga’iﬁTQﬂTermxzeHgf"ﬂl 5

(@) Fafafed 7% &1 & yR afd sEEm
Ttﬂﬁm: ‘ 5

G) fodt ao@ i w MY TuETEEr, S
3fes urTaet & 2

Gi) Tweh sepufafme oo & wufateg
T

@ii). Rixl/<x2> % 3 JA-NH JTIF
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7. wqEU ERiREd wUH F7 & T HTT | 9 I
% 98 § RO T | 10

@) Z%Hﬁi%ﬁa@mwmﬁﬁ|
(ii) HERWW%,WRXRWW

Ell
(i) (ay, 8y, ..., a ) P qH T W= B I W

Gv) IR GEH TR EIMH<GT TFRH 2 %
|G:H| =3,a@ HA G.

(v) WA g 1 IPMTCHS dcaq BT & |
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