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2634
B. Sc./B. Ed. (Integrated) Second Year Examination, 2019
MATHEMATICS -1
(Abstract Algebra)

Time: Three Hours
Maximum Marks: 60

Instructions —
Attempt five questions in all, selecting at least one question from each
unit. The answer of essay type questions should not be more than 400
words and short answer type of questions in not more than 150 words.
All questions carry equal marks.
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UNIT -1/ 5@15 -1
Q.1 (a) What is definition of Relation? What are the kinds of Relation? Explain with

example.
JreeT B GRYTET AT 2° I fhds TR & BId &2 SaTeNvl dled AR B |

(b) Show that the set Q+ of the positive rational numbers forms an abelian group for

the operation % defined as-
a*bz%, VabeQ+
g o1 6 gcAs uRAT AR=mell &1 9q=ad Q+ Wi x & ford v wafatw™
79 8-
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Q.2

axb =%,Va,be Q+
OR/ a1
(a) Show that-
for any element ‘a’ of a group G:
0(a) = 0(x tax),Vx € G
g -
F gu G & fog &t saua a @ forg—
0(@) = 0(x tax)Vx € G
(b) Prove that H = {a + ib| a,b € Q} is a subgroup of the group(c, +).
g &1 f& H={a+ib|a,b € Q} I (¢, +) & ITTE 2 |

UNIT -11/ g&1s - 11

12345678)
25438761

If o = (17263584) and p = (
then prove that-

p o p_l = (p(l)p(7)p(2)p(6)p(3)p(5)p(S)p(4))

12345678

A o = (17263584) iR p = (25438761)
o Rig aR— pop~t = (P(1)P(7)P(z)P(e)P(s)P(s)P(s)P(4))

OR / 3yd1

(a) Prove that-
“Every group is an isomorphic to permutation group”

or G=PA

UA% U Th HHII T8 & JeddRI BT 2 |
(b) If ‘f" is a homomorphism from a group G to G” and if e and e’ be their respective
identities. Then prove that-
f(@™) = [f@™H]™*
IR P Yo G ¥ G R Y FHGIRGT B TAT e 3R ¢ HA: ToqAG 8, ol g IRI—
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fa™) = [fa™H]™*
UNIT =111/ s&1s — III

Q.3 (a) Prove that-

A sub group H of a group G, is a normal subgroup of G iff the product of two right
(left) cosets of H in G is again a right (left) cosets of H in G.
foefl U G & fofv SUYY H Ua G SUYY BT 2 AfS 3R @adt afe G # H &
fogl <1 <feror (am™) |8 §9=edl &1 IUF H &7 U Sf&or (amM) Suad=d ¢ |

(b) Find the quotient group G/H also prepare its operation table when G = (Z,+),
H= (4Z,+)
famT gu G/H 91d X Td 59 Gishar IRofl W 9918 Sidfd G = (Z,+), H= (4Z,+)

OR / 3dar
Prove that-
Every homomorphic image of a group G is isomorphic to some quotient group o
G.
foefl U G &1 g% FHreRY ufafe, G & i favmT g & geuar 8T 2
UNIT -1V / 5& — 1V
Q.4 (a) What is definition of Ring? Show that for any element a,b,c of a ring R:

97 &1 aRume foRay iR Rig e | fdl R R & f=si srawal a,b,c & foru—
(i) a0=0a=0.
(i) a(-b)=-(ab)=(-a)b.
(iii) (-a) (-b) = ab.
(iv) a(b-c) =ab - ac.
(v) (b-c)a=ba-ca.

(b) Prove that-
A ring R is without zero divisor iff the cancellation law holds in R.
DIS oI I 91D 2d & AT () R A FRe w93 7|

OR / 3dar
Prove that-

the sets = {a + b2 |a,b € Q} is a subfield of the field (R, +, x) of Real Numbers.
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g IR 5 Tz s = {a+ bv2|a,b € Q} Iafd® =it & &7 (R, +, X) BT Th
U T

Q5 (@

(b)

(a)

(b)

[2634]

UNIT-V/ 58 -V

the set of all 2x2 matrices of the form[g g] a,be z is a right ideal but not a left

ideal of the ring R of all 2x2 matrices over the set z of integers.

[8 g a,be z AMBR & FHI AU BT THzad s, NI TR T 2x2 Bife & HfgAs

@ I H U SR YUISTEel 8, U] M IurSidel] T8l |
Prove that-

“The intersection of any two ideals of a ring is again an ideal of the ring”

“fHAT Ged B QT UrSTEfAl BT WS W I gl Bl YrSidel sl 2 |

OR/ 3dr
The ring of Gaussian integers is a Euclidean ring.
S qUriel BT qerd Jfaaerd ded & |

Show that the polynomial x>+ x + 4 is irreducible over f, the field of integers
(mod11).
TR PITY f6 agug x>+ x + 4 TNdT & Bles (modl1) f R FE@USAY T |
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