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for the questions.
1. (@) 3 9OR ‘fafSwe Ti-fe e frmn | 1
Define trivial subring of a ring.
(b) <61 A SR e Tz f o 1

Give an example of a (finite
non-commutative ring.

(c) €41 283, a, bF c 9ol R RI S@AS 1
F41 & a(-b) =(-a)b = -ab. 2

Let a, b and c belong to a ring R. Then
prove that a(-b) =(-a) b = —-ab.

26P/ 1479 ( Twrn Over )



(@)

(2)

(3)

o1 T4 @ @Bl TAS WA rd TS SAREH

AfeT! TR R p 0, 219 791 @ w9 (c)
RN R I p, Z, @B g | ; a1 ag, 9 A Ro® T3, i e aficz
For €Very prime p, prove that the ring of a +Qp_y ++ag, 9 A Ree =9 |
Integers modulo p, Z , is a field. Prove that an integer n with decimal
(e) 1 2$F R 91 fas 9 A 2’9 Ry <07 Toffs | ;ep_l;esen;atior; ak‘c;k ;1--;0;0 is iiviiible biy
(ACTHoH mqw a 11 an only 1 k ) U C[O S
_— (FIC=5T S {r + A|r € R) divisible by 9.
(s+A)+(t+A)=s+t+A HE i
(S+A)t+A) =st+A P S 99 o (d) 4@ 2% R ReI 5 11 o1 90 @ APR
f%, WMt =F ez A, R ideal = | 5 0:Z >R, TS n—n-1 o & Fwee |
Let Rbe aringandlet Abe a subring of R. Let R be a ring with unity 1. Prove that
Then prove !:hat the set of cosets the mapping ¢: Z - R given by n - n-1
e !T €R} is a ring under the is a ring homomorphism.
operations (s+A)+(f+A)=s+t+A and .
(s+A)(t+A)=st+Aif and only if A is an (e) o I @ 2,3 A P dfedr &R
[dcalohs Tl 6 T 29 60 =ax TS a® =a
1231 / Or Prove that every ring homomorphism ¢
(€l 26F R B 99 Rfor R wF A from anto itself has the fm_*m d(x) = ax,
2 KT ideal | (503 R/A @Bl v 29 1 LS S |
I M2 A et 27 | 1331 / Or
;;f;;z commutative ring with unity 1 26T R 0@ G99 A1 B R 9E ¢ 0w
R (00 ncee R Then Ry Ay a R A1 S G 41 Re3 e 1S S5 «brete
leld if and only if A is maximal
' S GTE W | ST 9Bl uFF SR 1 2|
2. (a) R @SR 0w iy | 1 41 1
Define ring isomorphism. Let R be a ring with unity and let ¢ be a
(b) Z {1 Z (& =em R ring homomorphism from R onto Swhere
| Det Sudy 1 ASRARCN R 3 S has more than one element. Prove that
€termine all ring homomor A Sh .
Zto Z. phisms from as a unity.
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(0 @1 %% R @b fs WF Jc I R4 ideals. (€ <Ol =3} TW Ve oyen @ R o
CoC8 219 391 @ 1/J (&% R/ R ideal &= xyeV, 9% R @G aeFI IX
R—/LIER/L a(x+y)=ax+ay.

1/J In a vector space V, show that
Let Rbe a ring and let J ¢ Ibe ideals of R. a(x+y)=ax+ay for any x, y €V, and
Then prove that I /J is an ideal of R/J anya€ F.
and % =R/L
1 / O Serg 31 29 9|
R @9 oF R SF K9 GF 0> 0 =, Prove that any intersection of subspaces
(SCE 919 I @ RS Z,3 @ 9o TARk of a vector space Vis a subspace of V.
AT F I Rg 9B .0 W, (@ RS K ‘
Teifae :
ST @51 TR A | (e) T @bl o577 FA V bl TR TS S w0 R
If R is a ring w1Fh unity and the 1 =, (o08 NI T4 @ ST R TPigefe
characteristics of R is n >0, then prove <51 Rf |
that R contains a subring isomorphic to Vsl ; finit
Z, and if the characteristic of R is 0, If a vector space Vis generated by a ;nsl.e
then R contains a subring isomorphic to set S, then prove that some subset of S1s
Z. a basis for V.
| M1 / Or
3. (a) ‘951 (5T TR rElE WRT X (587 AFN

A 1 3T8] G wppey fore | o U @5 THA-TEE (979 TA VA b1 oS
“A vector space may have more than one R G RIS Rl lnl:
zero vectors.” State true or false. 91

: bspace of a finite-

() 0 &RH = R @ aRFeE If U is a proper su

ﬁiig?%ﬁsr e e D 3 dimensional vector space V, show that
9| the dimension of U is less than the
Prove Fha.t any set containing the zero dimension of V.
_ vector is linearly dependent.
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(@)

(b)

()

(@)
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(6)

9ol GARF TS Il W AR e

izl 1+1=2

Define Kernel and range of a linear
transformation.

[ 285
. p2
108 I —)Rz, T(al, a2) = (2111 +a2,a1)
@ R&@T | (48 @ T @R
Define
T R2 S5 R2 by T'(a;, a3) = (2q; +a,,q;)
Show that T'is linear.
#q REF A 9F B, nxn VEH oMD"

N | (503 21 0 &
(AB)"L =B71471,

Let A and B be n xn invertible matrices.
Then prove that (AB)™! =B~14-1

491 28F T: R? > R® ==

T(ay, ay) =(aq; +3a,, 0, 2a; -4a,)
379 RS @1 @RF T | @ 2de p
AF ¥ T R? OF R AW amilie g
fof@ 1 (oe3 2 $31

Die 4
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(7))

Let T:R*> > R® is a linear trans-
formation defined by
T(al, az) = (al +3a2, 0, 2a1 —4(12)

Letf and y be the standard ordered bases
for R? and R*® respectively. Then prove
that

2 -4

[Tjg =[0 O
1553

[BEF VIF WEHIAITE T:V—> W
A | (S8 AN 9 @ W FA N(T) S
AR R(T) T V SIF WA TIEH |

Let V and W be vector spaces and
T: V — W be linear. Then prove that the

null space N(T) and range R(T) are
subspaces of Vand W respectively.

W[ 28 VI W O e (3 BW
(9TFB1 CFET SIR©) | (S8 (rY&A & V, WA
S I = MR dim (V) = dim (W) = |

Let Vand W be finite dimensional vector
spaces (over the same field). Then show
that V is isomorphic to W if and only if
dim (V) = dim (W).
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(8)

<291 / Or
P, (R 913 935 fofS
B={2x? - x 3x2 +1, x>} 9% B’ ={1, x x2},

(OC@ B’ ZFIFE B EHEHCA el 4l FIARH

e foIefy w4 |

For the pairs of ordered bases
B={2x?-x 3x? +1, x*} and B’ = {1, x, x2},

for P, (R), find the change of coordinate
matrix that changes 8’ coordinates into 3
coordinates.
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