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FACULTY OF SCIENCE
B.Sc. (CBCS) ll-Year (IV-Semester) Regular & Backlog Examinations, June/July-2023
Mathematics-1V
(Algebra)

Time: 3 Hours Max Marks: 80

SECTION-A (4x5=20 Marks)
Answer any Four questions from the following
&i(BobardS® DB Trentd HEHeH SLrErrey Tahod

Define a Group and prove that in a group G, there is only one identity element.
B0t BIN0os0d Hoak» $Kmriro G &° &) Hreso D880 ol JErHoBod.

Write the permutation (13256)(23)(46512) as product of disjoint cycles.
(13256)(23)(46512) 3 [HJoer) daswg SBche egore [@rahod.

Define a Ring and letabelong to a ring R . Then prove thata0=0a=0.
Socod JRosod HBcs Hocho R & a8wsdss® a0 =0a=0 od J8rdosod.

a,| a,
Show that | is an ideal of R .

a
Let R= (ai{ 2] ‘g, €Z an}i | be subset of R consisting of matrices with even entries.

a; a,
| SH5RS eacﬁégo ©QSrHod.

a
R :{(al 2j:ai eZ}Eﬁa 8:08%8&. R% 1 88 doden S Sm(@en &)EH0& GBI ®ond

Find the generators of Z ;.
Z,, BwE) 2358 Sorosrodn 8508508,

List all zero divisors of (Z,, +,9, %) -
(Zg, 20, Xp0) G0E) ErSgarassre e Bendod.

SECTION-B (4x15=60 Marks)
Answer all the following questions
S3(80d Q) (DB DTGP (FPas0sw

(a) Define a Subgroup. LetG be a group and H a nonempty subset of G . If ab™ € H whenever
aandb are inH , then prove that H is a subgroup of G .
65350 ABNoLod. 2.8 Jrseo G & &858 Hobasw H,G 8 %Jvﬁagééé = ROISEAVL]

asobcsobhen H &° RNl abl e H wawad H, G & &535m5r0 @ dEr03508.
(OR) / 8w

(b) Prove that every subgroup of a cyclic group is cyclic.
BB Biro Bwd) (B esBRrsro SEaho © AEreoBd.

(a) Suppose ¢is an isomorphism from a group G onto a groupa then prove that
P38 $50r50 G 08 $EEr0 G & Segirns wond
(i) ¢ carries identity element of G to the identity element of G.
$.G &% 3855 Sarebo G &8 S8 Hreseis TEFnob.

(i) For every integer nand for every group elementainG, ¢(a") =¢(a)".
8 rgPogg N G &° (H83HmE Sregoad ¢(@") =¢(a)" o Jsrdhosod.
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(OR) / &

(b) State and prove Lagrange’s theorem. Using this theorem, prove that a group of prime
order is cyclic.
BP0z JTPoT) (HHD0D QérdoLod. & QPO 6HDBPN0L werey SEHE Ko (58

%50 Sdcho @ B[R,

G
ker ¢

~ §(G).

(a) Let ¢ be a group homomorphism from G toG . Then prove that

P36 G Hod G & S5 $SEmHST Bikotods kG y ~ P(G) @2 JErdoso’.
er

(OR) / 8
(b) Prove that characteristic of an integral domain is either O or prime. Find the characteristic
of a ring (R,+,,, %,,) where R ={0,3,6,9}.
ol (B0 @Y coEBeR) 0 Soe wareo @ AEPRoB0E. HedHo (R,+,, ;)
B g 8808, a8 R={0,36,9}.

R
(a) Let R be a commutative ring with unity and A be an ideal of R then prove thatK is field

if and only if Aiis maximal ideal.
R 36 2.8 &) J3rd IS Hecho $Hdaw A, RS eddo e—scmg% o= A

583) o ©d JLrdoBod.
(OR) / &
(b) Define homomorphism of rings and kernel. Show that if #:R — S be a ring

homomorphism, then ker ¢is an ideal of R .
B BErHE0, ©odHok JBDoB0E. ¢:R — SHodh $HHLrHS ©@ond ker go3o R %

@65680 ©HBH0K LrHod.



