S Ao

olSssls

@@L‘g) TFVig é}gé B399 @ngT
V‘\/\"/\'V Q@%@E @j@
M pletsl peses

ol ol s i Slosl ias g

NGIZ(G)| = VY &S y5ba 5)5 392y G e))f@,.m s plas 2\

a € G asl ety sy S 02l (295 o S f G X G = Gyong oSS GasS o5 Y
238 G s 5l &g ol s fla,2) = 2 = f(z,a) el il v € G il oS (5 sba
el G oy S im gie a s 5L el olnls

wils o gysba xab R 51kl 55 1,0 C Ry o3 ,10% 5 655 ol ds S R S (o5 Y
o I Jala U R Jol Jloss) o (1) .l o, T Jlel 53 2 Jult 485,55 5905 R 51 sl STl &= (1)
aS el (G Jale S s b 1 Jole Jol ldlonsl 5l oam canl oSes) ol J Jal L
Ry, Ry # {°}) (Cslaid C)'}-c"-f) R~ R\ x Ry ASL;J)EA{ R ;I Ry, R\ L;LA:LB.L:-)‘U’ X,ls >
Sl Y diks 39 555 b3 U

S sysba y € R sl «als sy 7 € R p hila 5 035,10 o )] il S R uiS 05 -
wlm,&wgumjlgawslawuwbbﬂ’wwt aly =z

aps ol aal (b W5 b dse B S Moy enp )8 55 5 bl gl B 0S (25 -0
U ssl R alze Ws b JyaeR N 81 ol alze 35 b JsauR 55 Homp(M, R)
Uobr @S Sdaly N p3p (abie 1d5 U b3 S1 sl 55 shenBR plyee M @R N

oo Sy M S| 32k R g Ser JSosly T 5 035 (lrnler Logsd )18, sléiln R 1S 25 28
s Ol Ojpo al po A3l b W5 L o

RIT 31 el M JlmeSb slghyia 5 oL 315 {My|A € T} ol s STM C AQIMA (<l
sl 1 oled s plas sl esluacs (slaad>

doda oy m & ol 5 (g o3 Ly oBa ol ulal | f 2 P = M iy pagen Sy R (o

Se [P = Myoy 2l dds b gppal JpaaR S P oS (o5 a3l Ly Pjle

slads R/J Z1 il el [ s glzs ker [ C TP 51 aal Wy perdygosmd JshoR
ker f C P 528 ol o&T sl il [y 035 e3luaes



1)

2)

3)

1)

5)

6)

Algebra

Show that there is no group such that |G/Z(G)| = T7.

Let GG be a group with G x (G the direct product. Suppose f : G x G — G is a
homomorphism and suppose also that there is an element a in G such that f(a,z) =
x = f(x,a) for all « in G. Prove that (& is abelian group. Also show that a is

identity element.

Let R be a Noetherian commutative ring with unit and let I,.J C R be two proper
ideals such that (i) no prime ideal of R contains both [ and J and (ii) all prime
ideals of R contain either I or J. Prove that, as a ring, R splits as a direct product

of subrings R ~ Ry X Ry, Ry, Ry # {0}. Is necessary the noetherian condition?

Let R be a left Aritian ring which has the property that for any « € R, there exists
y € R such that 2%y = x. Prove that R is a direct sum of finitely many division

rings.

Let R be a commutative Noetherian ring and M is a finitely generated module over
R. Prove that Hompg(M, R) is a finitely generated R-module. If N is a finitely
generated R-module is the R-module M @gr N noetherian? What about if we omit

the condition of finitely genertedness of N7

Let R be a ring with unit and radical Jacobson J. If M is a left finitely generated
R-module, prove that,

a) JM C N\ M),, where M, rangs over all maximal submodules of M. Moreover if
A
R/J is a semisimple ring then equality holds.

b) An R-module homomorphism is called essential if it is surjective but its restric-
tion to any proper submodule of M fails to be surjective. Let P be a finitely
generated projective R-module and f: P — M is a sunjective homomorphism.
If ker f C JP then f isessential. If R/.J is a semisimple ring, then this sufficient

condition is also necessary.



