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MATHEMATICS
lvlAT 1C01 - Basic Abstract Atgebra

PAFIT A

Answerlour questons irom this Parl Each queslion canies 4 marks

l. Dei ne noma seres. G ve an examp e

2 Showlhai every group ol order45 has a normals!bgroup ot o.der 9.

3. I R is a ing w th unity 1 , lhen prove lhal the map o r,t J F given by {1n) = n l
is a homomorph sm

4. Frnd the slm and the prodLcl ol lhe polynomias I lx) - 2\, - 4x + 2 ant
s (x)=ax 5 ir :slxl.

Wil€ allabe an groups up lo isomorphism ol order24.

Del ne isomorphic norrnalseries. Give an example

5.

PAFT B

Answer any four qlestions lrom Parl B Wilhout om tt ng any ljn t. Each question

Unit - I

7. a) Prove that rhe qrolp :in ilnis cyc c and is rsomorphtc to 2." tf and onty
. il m and n are relalvely prime.

b) Lel G be an abela'r grorp. Lel H be the subset consisung ol the dentily e
togelher wth a j elemenis ol G oi oder 2. Show lhat H is a suborolp oi c
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L a) Lel X be a G sel. Then prove llrat lcxl = (G : G,)

b) Showihatllrere are no simple groups ol order255.

9 a, I' H dro ^ "re suog'oLos ota gro rp u.'ro. prov" r_r' t-. 'l-:l'l, HA
b) Show thal no group oi order 30 is simple.

Unil _ll

10. a) Prove thal any lwo lields oi quolients oi an inlegral domain D are

b) Describelheleldoiquotenlsoiiheinlegralsubdornan D= n+miln,mEzl

11. a) i N is a normalsub group ol G and H is any subgroup or G thenprovelhat
H ! N = HN = NH. Also, f H is normal subgroup oi G, ihen prove ihal HN

s a normal subqroup ol G.

b) Show llrat the cenler oi a grolp G s a normal subgroup ol G. Find lhe
ascendifg ceflralseries of D.

12 a) Prove thal eve ry I nilely qenerated abelian group is isomorphlc to a group
oi the lo.m u., ' /.,.. '7,nr'r,t..tLwhetefi., divdesm,,lor = 1,....,
r1

b) Show thal a irce abe an group contains no nonzero elernents oi iinite

lJnit - lll
13 a) Slate and prove divis on a gorlhm tor Ftxl.

b) Showlhal lhe poynomia l(r) = xr 2x: + 8x + 1 s rreducibe over i
14. a) Lel R be a commutative rin! wth unly Then prove thal i1 1,4 s a maximal

dea orF randonlyilF M s a leld

b) Show lhal a faclor inq or a I eld s either llre vvia ring ol one elemenl or s
somorph c to lhe iie d.

15. a) ls t' +2x + 3 an nreducib e polynom alol :5lxl ? Why ? Express il as producl
ol i(educib e tacto6.

b) Prove thal a. dea (p(x))*{o)of F lxl is maxrma ii and only ii p(x) s


