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Define trivial subring of a ring.

‘ﬁﬁﬁﬂwﬁﬁﬂﬂﬁ@awqﬁml

Give an example of a finite
non-commutative ring.

91 249, a, b ¢ 9Bl [ KI wf‘xﬁan

91 & a(-b) = (-—a)b =—ab.

Let a, b and ¢ belong to a ring K. Then

| prove that a(-b) =(-a)b = —ab
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@ oftB1 TR A pR A, E T @ e (c) = IR W B IS KA 1T P SR
R R T p, Z, O R Ay Ao, 9 A R B3, *fy wre ez
For every prime p, prove that the ring of A + g +-+ag, 9 @ Rewmg =
integers modulo p, Z, is a field. Prove that an integer n with decimal
(e) @126F R @B R WF A T R <1 o | - 'rep.'resentation R is divisible by
(T3 21T T A RDHI TS {7+ A|re R} 9 if and only if a; +a_ )+ +ay is
= (s+A)+(t+A)=s+t+ A E civisible by.2.
(s+A)(t+A) =st+A AR RiTe 31 @B (d) 28 R R&I 999 11 oM a1 @ @
&, I == i A, R ideal = | : 0:Z >R, TS non-1 95 AR T |
Let Rbe aring and let A be a subring of R. " Let R be 'a"ring with unity 1. Prove that
Then prove that the set of cosets the mapping ¢:Z - R given by n-n-1
{r+AlreR} is a ring under the o " isaring homomorphlsm
operations (s+A)+(t+A)=s+t+A and e :
(+A)(t+A) =st+Aif and only if A is an (e) o1 TN A 2,3 oM ﬁW M R
ideal of R. ' ’ﬁﬁi"ﬁ Lt Rl T(’? ¢(x) ax, 3'© a =a
&=y / or ' Prove that every ‘ring homomorph1sm ¢
1265 R <51 @35 a7 A R W A ~from Z,, to 1tself has the fonn ¢(x) = ax,
e 2~_ 5
A I ideal | (508 R/A b1 cwa 29 1% wheréa® =a
O iR A w1 A A% / Or
Let R be a commutative nng w1th umty : W?\"Tﬁi Rtz 995 391 b1 R 9% ¢ txm -
x&‘&“‘ge;" llffleal of R. Then R/A isa R3 °R1 S 01 b1 Re3 il 1° S© et
and onlyif Ais maximal. "“WWWISQQEIWW"I@W‘{
2. (a} R o R e fy o B R
. Define ring isomorphism. ; : " Let R be a ring with unity and let dbea
) Z Z & e ring homomorphism from R onto Swhere
Determine all & TRl ﬁ‘fﬂ W ' ~-Shas more than one ¢lement: Prove that
Zto Z tne all ring homomf)rphls}’fls from = - Shas a.umty
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w265 R s‘lﬁ fewE Jol, B tdeals.
(T8 ST w a I/JZ’(’CE R/J‘! ideal W%

RIJ _
11 7; o .
LetRbearmgand leth Ibe 1deals ofR
Then prove that I/J is an ideal of R/J

_RJJ
and 7= =R/

=R/L

W/Or

wﬁRawwﬁ\wmhﬁmnm@,,

(SE 49 9 @ RS Z, 3 AW @l o
mwwﬁmhﬁi‘:o*ﬂ,c—c@mm
STHEAL BT TR A |

If R is a ring thh"uﬁity and the

~ characteristics of R is n >0, then prove

3. (a}

()

that R contains a subring isomorphic to
Z, and if the characteristic of R is 0,

then R contains a subring 1somorph1c to
Z.

“@@zm@mwﬁ@ﬂcﬁamﬁﬂ

AR W= G T e

“A vector space may have more than one
zero vectors.” State true or false.

TR @ R s taﬁﬁs@rza
Frédim 3 a7, )

Prove that any sct containing the zero
vector is linearly de cpendent,

26P/1479
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e wm,quwmsaﬁs@m‘@ﬂwf%
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(5)

9B (ST TR Ve oen @ R @
 xyeV, WF R @I aeF7 TR
“a(x+y) =ax+ay.

In a vector space 'V, show that
a(x+y)=ax+ay for any x, y, €V, and

-anya€ekF.

r@am wfﬁm’@wmw

Torgra T 2 4 |

: Prove that any intersection of subspaces
" of a vector space Vis a subspace of V.

I @G (S8 TW V951 AW S S [y g

If avector space Vis gencrated by a finite
set S, then prove that. some subset of Sis
a basis for V. (o

- W&/ OF :
i U @b SR 59 T VT BT 24T

R, r—cscwz(smczx R @ wsu—rm

I

If Uis a proper subspace of a finite-

- dimensional vector space V, show that

the dunensmn of U is: less than the
dlmensmn of V i -
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4. (@) B TIFE aivncm wfa W«F ﬁﬁﬂ'ﬂ el
’ fim 1 : R L)
‘Deﬁne Kemel and range of a linear
transt‘ormatlon ]
(b) 36T ,
T:R? 5 R, T(ay, ay) = (2a1+a2,a1)
'ﬁmum@mmrhﬁm N
Deﬁne o R :
n R2 - R? bY=T(‘.11:."‘q2.), ‘,=’(A2a‘1 +as,q)
Show that Tis linear.
) @1 2EF A 9% B, nxnm W
e o c—ca-zmct SR oa
- @ap! —B"‘A‘ TR T 5
5 Let A and B be n'x n invertible matrices.
" Then prove that (AB)*! -VB 1A'l
(d) W‘{B?F T:R? > R® t®
- Hay, ay) =(a; +3ay, 0, 2a1 -4a2) _
amv{*@lﬁ—qﬁhﬁzﬁﬁﬂml WQ\%B
uF Y ¥ R? W R3F 919 amnﬁas TR
Pﬁlc—mﬁmwm S e
2 4y
(7 ={o o
143 3
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(e)

t7)

Let T:R?> 5 R® ig a linear trans-
formation defined by

Tay, az) =(a) +3ay, 0, 2q, -4ay)

LetBand y be the standard ordered bases

for R? and R® respectively. Then prove
that - '

2 -4
[T ={o o0

L8
[RES VI W (S8 TAEF T: V — W
@RF 1 o® @ W @ T Em N

HARPR R(T) & VS WA ®ofmr | 4

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.

R®M 28T VO W RS o8 T

‘(a@ﬁmaevﬁshmmwmv WR

SN 3R R qeE dim (V) = =dim(W) =1 5.

- Let Vand W be finite dimensional vector |

‘spaces (over the same field). Then show

‘ that Vis isomorphic to W if and only if |
; ,d1m (V) dim (W). - ; .

26P/ 1479
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M/ Or -
P, (R)S 913 @ of |
B={2x2 —x 3x2 +1, x219% B’ ={1, x, x?},
COE B FARTS B EFIE TR A A
CTETFF Refey 397 |

For the pairs of ordered bases
B={2x2 - x, 3x2 +1 x%}and B’ ={}, x x21,

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