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1. (0) RR <o o= ke f | 1
Define unity in a ring.
(b) @bl Req Topikafer Tuzad fran R @em sceies
«o1 Topeart g Seifek w=w | 2

Give an example of a subset of a ring that
is a subgroup under addition but not a
subring.

(c) 9B AT T4e T'CHA GO (TG 1 AW A1 3

Prove that a finite integral domain is a
field.
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(d) <1 Req @R FsEfie 541 | 491 296F R 1FF
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M 13 @R TS n G AT, (9@ RI

catEr n. . 2+3=5

Define characteristic of a ring. Let Rbe a
ring with unity 1. Prove that if 1 has
infinite order under addition, then the
characteristic of Ris O and if 1 has order
———der addition, then the characteristic
Or R is n.

71231 / Or

Prime Ideal (¥ Maximal Ideald $&I
| Re 999 41 b1 IRTHHe [ 3 @@
263 UF AF Rq ideal. 2919 391 @ R/A 9Bl
integral domain 3ft <1F <& I A (e
29 |

Define Prime Ideal and Maximal Ideal.
Let R be a commutative ring with unity
and let A be an ideal of R. Then prove

that R/A is an integral domain if and
only if A is prime.

“431 26% R C3ME; 23 @b Riw [Rg 1 cofem
a—a® @PR RI “A1 R (a7 el sl
T A (o7 fer |

“Let R be a commutative ring of
characteristic 2. Then the mapping

a—a®isnota ring homomorphism from

R to R.” State True or False.
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{1 26F R <Ol GFF 1 AT 461 el |
nonlad fm @R f:Z2 >R @b R
STl e S 4 |

Let R be a ring with unity 1. Prove that

the mapping f: Z 2 Rgivenbyn—onl
is a ring homomorphism.

Z®Z3 *F Z (& SEIEN [Red SHaerel
Tferear |

Determine all ring homomorphisms from
Z®ZtoZ.

(91 26F D 9ol SR A | 49 I A
9ol ¢FQ F §g IS DR ST 961 TAfe
el

Let D be an integral domain. Then prove

that there exists a field F that contains a
subring isomorphic to D.

331/ Or

R% @39 491 90l fR oF (¢ RI ST $7[{© 9ol
Req sEeel @ @1 29F T© ST 9hrelS
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Let R be a ring with unity and let ¢ be a
ring homomorphism from R onto Swhere

S has more than one element. Prove that
S has a unity.
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If R is a ring with unity and the

characteristic of R is n>0, then prove
that R contains a subring isomorphic to

—- and if the characteristic of R is 0,

—en R contains a subring isomorphic
to Z.

Tfi F &% p3 @1 R =W, (9@ FO 9ol
Z ,3 WA Tefewq e | WM F, 0 @PER
9Bl (FF =W, (S0 FO /R0 MAE TSl 9ol
g AT |

If Fis a field of characteristic p, then F
contains a subfield isomorphic to Z p- I E
is a field of characteristic 0, then show
that F contains a subfield isomorphic to
the rational numbers.

1231 / Or

4 28¢ nd ?ﬁﬁ 3’1’5["[‘1 a1 q1ag-
oW1 T4 @ n, 11@ [ 29 3 oF ez
ap -a; +a, —(-)*a;, 113 Rew = |

Let n be an integer with delcimal
representation, @, ax_; - a;a,. Prove that
n is divisible by 11 if and only if
ag —a; +a, —(-1)*a; is divisible by 11.
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If Sis a linearly dependent set of vectors,
prove that one of the vectors in S is a
linear combination of the others.

Mt V, 5 MER FI So[{© (531 T HF U SF
W, 3 @R VA THresd BH =, (9@ o919
N A UNW={0}.

If Vis a vector space over F of dimension

5 and U and W are subspaces of V of
dimension 3, prove thatUn W # {0}.

1331/ Or

o1 I @ n TGH FF SIS 9ol FNT-TfGs
(53 TF VA (n+1) I OroS S (939 TFE
SAfSToT (oMb (ARSI FS3A |

Prove that each set of (n+1) or more
vectors of a finite-dimensional vector

space V over F dimension n is linearly
dependent.

e ¥ fofe fAdRa w1 T
(U, Up, o, U} SR {wy, Wy, -+, wy, } T
F (%qq @vqe (539 &9 14 fofe =1, cos
o9 ¥91 @ m=n.

If {uy, uy, -, u, } and {w,, wy, -, w,} are

both bases of a vector space Vover a field
F, then prove that m =n.
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If U is a proper subspace of a finite-
dimensional vector space V, show that
the dimension of U is less than the
dimension of V.

F3 @o[qe VIFE W (934 T@1 @ 49 I
[ TR IRETS 1 | 1+41=2

Define identity and zero transformations
for the vector spaces Vand Wover F.

(53 FE ERF w5l il | iy eanss
@ @PR T:(a b)— (@+2 b+3) R?7 89o
Ve IR ST = | : 1+3=4

Define linear transformation of a vector
space. Show that the mapping
T:(a b)—> (@+2, b+3) of V over R? into

itself is not a linear transformation.

T &2 VA °[1 Wiel 961 (Al |oEq | o
Fq @ T9 MACH VA B[R9 WA 961 T 4

Let Tbe a linear transformation from Vto
W. Prove that the image of Vunder Tis a
subspace of W. '
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Let T be a linear transformation of a
vector space V. Prove that
{veV|T() =0}, the Kernel of T, is a
subspace of V.

¥ ST VHE W (39 B, OF T:V > W
@RF | I vV ASie-afee =, o8 gm0
@,

nullity (T) + rank (1) = dim (V) 4

Let V and W be vector spaces, and let
T'V—->W be linear. If V is finite-
dimensional then prove that

nullity (7) + rank (1) = dim (V)
7231/ Or

[ 2EF VIAF W (S3 FF F T2V - W
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Let V and W be vector spaces and
T:V—- W be linear. Prove that T is
one-one if and only if T carries linearly

independent subsets of V onto linearly
independent subsets of W.
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7RI &R (4% w9Ee T: R2 — R39 911

s TP 41 | 5
Let B and y be the standard ordered
bases for R? and R respectively, then
for the linear transformation T: R? — R3

defined by
T(a, ay) =Ra, —ay, 3a, +4a,, a))
" compute the matrix representation.
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{1 26T VIFE W G0l F CFad $°[R9O (939
FHA,AE T, U: V> W @RS | a9 99 @

Let Vand W be vector spaces over a field
F, and let T, U: V — W be linear. Prove
that

(i) 3FCN ae F,aT +U3 @ @RS,
for allae F,aT +U is linear;

(ii) VA [ Wi e CIRS ™R SRR
F3 8% 5l (939 ¥ |

‘the collection of all linear
transformations from V to W is a
vector space over F. |
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