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EASTERN TINIVERSITY, SR,I LANKA

SECOND EXAMINATTON IN SCTENCF. (ZOOO/2OOL)

(MAY'2001)

FIRST SEMESTER

Answer ell questions Tirne : Three hours

L 1a) Define whar is meanL by:

i. a vector space;

ii. a subspace of a vector spabe.

Let y be a vector space over the fie1d F and W be a non-empty

subset of 7. Prove that I/ is a subspace of I/ if and onlv if

ar + b! e W fot every r,y e,W and for every o, b € F.

(b) Let Iz : {l l"f , 0? -+ E, f(o) > 0 lor all c e S}. For any

f,g e V ar'd for any r € $t, define an addition e and a scalar

mrl[iplicaLion o as ]bllows:

. (,f os)(x): J@).s(a) for every c € W;

(r o l)(o) : l/(o)l' for every , € S.

Sbow 'hal (y. @, O) form- , v, r to: spat. uverE.
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(c) Let y = S3 be a vec[or space
roLrowrng are subspace of Z;

t Wt:I@,b,0): ahenr

orer tfb 6eH $|, which of the

., i, ,:^ 
.j ,

' ii. W2 - {ya.b,c); o.,b,r q e},
ii. W3 = {(a.b,c). a+b+c =O}

z. \a) Dehne'hF follow.og:
/

i. a linearly independeqt set of vectors;

L a oes,s lor a vecLor 6pace;

jji. dimensjon of a vecror space.

\u Le[ r bc an r,- dimensionai ve.toFspaLe_
Provc thc follow ng.

, i. A linearly independeqt set ^r.,-.1.^,^- -. ,. 
, . .

a basis lor v. \ur 
ve.iors ol y'wi'h 4 elemen_' is

. li. Any linearly jndppenoeDr 
sF

os a basis for V. 
I ot vcc,ors of f ,nay be axrended

til. I I L is a subspare of l/. then uher. ex.sts a subspace M of /such rhau Lz = L@ M. ,

\cr r,x r.nc[ Lhesubser{{].2. l). (3. _ 4.7)y -o a ba"is ior 0fs.



3. (a) State the Diloension theolem for two subBpaces of a fiaite dimen-

sional vector spa@.

(b) Let W\ W2 ar.d, Ws be subspaces of a ffnite dimensional r€ctor

space y.

Show tbat,

ii^(w, +W+w") S dilll%+dimlyi+ dtrows - di!r,(wlnw2)
' - d\t)(w2nw3) - dim(I44 a lv3)+ dim(wt.I'v2 n w3].

(c) rt w1 :-({(t,r,o,-i),(1,2,3,0), (2,3,3,-1)}) and r

w, : ({(1", 2. 2, -2), (2, 3, 2, -3), (1, 3, 4, -3) }) are subspaces ot
g#. Find

i. dim t44 ;

. il. dlmW2;

iii. dim(W1 n Wr);

iv. dimlw. t W2).

Verify the dimension theorem- .

4. (a) Define

i. Range space fi(?),

ii. Null space 1f(?),

of a ljnear transformation 7 from a vector space I/ in to

anotbq vector space lt.
Find ,R(7) and ly'(?) of the lnear transformation of n3, defined

by T(x,g,z) =- (a +2! + 32, r - A + z, x + 5! + iz).

Verily the equatio! dim l/ =. airn (fi(")) + dim (1r'(?)) fbr thls

linear transfbrnaiion-



(b) Let /: $t3 -+ W be a linear transformation defined by,

$(a,s, z) - (c, o I s, a :- ;) atdretBr : {(1, 0, o)l (0, r, 0), (0, 0, 0i
aadBr:{(1,1,0),(-1,1,0),(0,0, 1)} be bases for ft3. Find

r. the matrix represenr.dLion of @ wiLh respect ro -he basis Br;
ii. the matrix represdntatior of / with respect to tihe basisi B,

by u6ing the transitioD marrix:

iii. rbF matrix reDresenratio! of d wich

direcr Ly.

respect t6 the basis g2

Defin" rhp lollowing terms as appiiFd ro a squal.e ma[].ix:

ii rr^ t^ ^!^-

.''...'nl. AcuoltrL,

(bl LFt / be anyn . n maurix. h f,- .ls e"rt rL x n etementary matrjx,
snow I nat de.{1,,4 ) = de. F d"r,4. H"nce or or herwjsp prove r hal
it A and B are 'wo r i n square ma,ri.es. Lhen

de,fAB, . det,4 der B.
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(c) Let ,4, ad -B be tv,o t x t son - siBgular lgatxices'

Prove the following:

i. adj(AA) : .\"-1adj,4 for all real number );

ii. adj(,4-1) : (adj.4)-1;

iii- det(adi.4) : (det -4)"-1;

iv. adj (adj,4 ) - (det.4)"A;

v. adj (adj(adj,4)) : (det /)"'-s"+rtr-t.

State aDy resu.Lts (tbeorem) ibat you use to plove the above

results.

(d) FiBd the adjoitrt of the following matdx '4 and hence flnd it's

inverse,

6. (a) State the necessary and sufflcient condition 1br a system of linear

equations to be consistant. I.

Reduce the aogmeDted matlix of the following system of linear

equalions to il s row reduced echelon lorm and hence dettrmine

the values of ,t 6uch that the system has;

5



i. a ulique solution

ii. no €olutio!

iii. more thalr one solutioD

kc+y+z
t+kA+z
a+y+kz

(b) State and prove Crammer,s rule for 3 x 3 mat x aDd use it to
golve:

at +2a2 * cca

3:t1lSc2_ca3

_2cr_c2_ca|

(c) Prove that the system,

2x l,3y - 2z

'-iu+3"
4'-Y+4"

=5

_ -, -is ir,'fobEistant.


