
5301-6 S, MPM Degree 
BER 2019 THE END OF S MESTE 

B.Se(MPC MPCS. MSCS, MME S, MP. 
egree(CBS) Examinations NAMINATON AT TH: 

V 
P'ARTI MATIIEMATICS 

LINEA ARALGEBRA 

Two and halt hou 

SECTIIONA Maximum OMarks 

s4 Aser any qnestion 
N h qe'stOn Camies. 
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1.Show that (,0,-1 
D.(1,).(-1,0,0).(0,0,) 

n nre linearly dependent 

woesdogad drsod 
V() then prove thnt (a)S is a subspa 

. It S is a subset ofa vector spaee 
pace of Ve L(S)=S 

V() Doodory»ddS ad 0ab® oabid (a) V àS adododive L(S)-S 
e dddDotdod. 

3. If a, B, y are linearly independent vecetors of a vector space V(F), show thata + . 
+Yy +t a are also linearly independent, 

a,B,y eo Dosev BOrodo Y dog Kos wawd a +8, 

4. Show that the set ((1,0,0), (1, 1,0), (1,1,1)} is a basis of C'(C). 
OodorvwC"(C) S SDI {(1,0,0), (1,1,0), (1,1,1)} asesrdsrbI drbocau 

5. IfT is a linear transformation from a vector space U(F) in to a vector space V(F) then prove 

that R(T), the range of"T is a subspace of V. 

oodovw U(F) vod KoTrodovau V(F) s> Teudd awooDgsw esavs v so 

R(T) Adodovw »d drbod. 

6. Let T: R° R" be defined by T(x.v.z)=(x-v+2,2x*y-7,-x-2y) Find the null space of T. 

T(,Y,7=(x-y+27,2x+y-7,-x-2y) r JotDose.dST:R3> R' vs), Ai oodo"vo Svs,od 

7. Prove that the characteristic vectors Corresponding to distincet 
characteristic roots of a matrix are 

(P70) Linearly independent. 



Alreiaey Aa Kododfve e»* Ddrbosod. 

8. Find the inverse of th aatrix A 
3by using elementary transformation 

2 

ow thnt( G3.c rom an Orthogona set 

10.State and prove Triangle inequality. 

SECTION-E 
Answer all questions . Each question carries 8 marks. 5X8M=4OM 

UNITI 
11.(a)Prove that the necessary and sufficient condition for a non empty subset W of vector space v(F) to 

be Subspace of V is that a, be F, a,ß aa + bßew. 
W sbs V(F) KATrodovaw aus), trSd6 aovo, W eeso V(F) so adrodovw 

erivésss esséss sos Daisbsw a, be F, a,ß aa + bßew. 

(OR) 
(b)Let w1 and w2 be two subspace of a vector space V(F), then wiU W2 is asubspace of V(F) iff 

W1S W2 or Wz W1 

(PT O) 



UNITII 
finite itc dimensional vector space ace V(F) then prove that 

12.(a) If W and wz are subspaces 
ol " 

dim( w+ 2) = dim wi tdim W2 dim dim (w, n wa) 
<1Ma Wa s), ¢adrodo eoaw Koodoyáw V(F) Wi i 

Ldim W2 dim (wjn wa) ud Ddbotso dim( wt Wa 
dim wj +dlm 

W2~o 

(OR) 
limensional vector space V(F) then prove that (6) If W is a subspace of a finite dimensional vector sna 

dim w) = dimv - dim 1w' 

30o soárco sdodorOS V{E) GiPodoyins wavó dim ("/ = dim v- dim w 

e Odrbosod 

UNIT II 

13.(a) If Tis a liner transformation from a veto space U(F) into a vector space V(F) and UJis 

Finite dimensional then rank(T)+nullity(T)=dimU 

U,V Aodorvsw T:U- V2weOSOK EOows T os),S + T r dco =dim U e» 

drbotsod. 

(OR) 

(b) Show that the mapping T: V2(R) V3(R) defined as T(a,b)=(atb,a-b,b) is a linear 

transformation fromm : V2 (R)into V(R) find the range, rank, nullspace and nullity of T. 

T:V2(R) V,(R) Sdadry T(a,b)= (atb,a-b,b) 3ds0 T 2ws0sgs 

rod. T o3s), s0sgisd, 3osgT ArroUrorvo dvoodw 0sgs Arirds 

Siod. 

(P.7-0 



UNIT-IY 

14. State and rove Cayley Hami Tamilton theorem. 

(OR) 

(b).Find the eigen values and eiger Cigen vectors of the matix A = 3 
-1 3 

A-
oss erdds rurw ösjod rids sSs),od 

UNITY 
15.(a) State and Prove Cauchy-Schwarz',s unequality. 

(OR) 

(b) If a, p are two vectors in a unitary space, then prove that 

) 4(a, )=|| a,8 |2 -lla-B |2+ill a +iß 12-i | a - iß 1* 
(i) (a, B) = Re < («, ß) >+iRe< a, iß > odDárbodod 
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Section-A 
Answer any five questions. Each question carries 4 marks. 1. Let V be the set of all pairs of(a, b) of real umbers R Show that V is not a vector 

5x 4 20 M 
space with the operations defined 

(ca, b,). 
oya,b,) + (a2, bz) = (a, + az, 0), c(a, b,) = 

epSd. V O$aend (a1, b,) + (a2, b2) = (aj + az, 0), c(a, b,))= 
(ca,,b,) e Doco, TociPYS sdD SPysw. 

2. Prove that the linear span i\D) of any subset S ofa vector space V (F) is a subspace of V(P). 

Kodoiw V(F) so Gaab® S dõvs),2wrTT L(S), V(F) edroso7ás 
tyw. 

3. Show that the set S = {(1,0,0)(0,1,0), (1,1,0) (1,1,1)} is a spanning set of R °(R) but not a basis. 

R(R) SS KasO KD S = {(1,0,0)(0,1,0), (1,1,0)(1,1,1)}. 
R(R) 3 sadw sR"(R) sS es6w srö) iryw. 

4. Find the coordinates of a = (4,5,6) with respect to the basis set 

S = {(1,1,1)(-1,1,1),(1,0,-1)) 
S= {(1,1,1)(-1,1,1). (1,0, -1)} escydawr, a = (4,5,6) dws), dársr 

5. Find a linear transformation 

T': R-R defined by r(1,0)= (1,)and T(0,1) = (-1,2) 

T: R R T(1,0)= (1,1)and T(0,1) = (-1,2)e DoDos aw0gDD 

6. Find the null space of the linear transformation : R?> R* defined by (x, y) = (r+ 

y, X-V.y). 
T:R-R T(a.y) = (r + y, -y.y)r Doxdod5 BTodUVaw 

Siravdw. 

7. Find the tigen values of the matrix 

(p70) 



8 ind the charadteri 
Polvnomial of a square matrixA= 

3 

State and 
prove Parallelogra 

9 

am law 

10. Prove that 

S(..G 
R'SG ) )* 

is an orthonormal set in R' with standard inner product, 

Section-B Answer any fo 
5x8 40 M 11. a) Prove that the "8 union questions. of Each question carries 8 marks 

if one is contained in another. 
Hon of two subspaces of a vector space is a subspace if and only 

õoc ad°odovs 

(Or) 
D Let") be a vector space and S = {a1, a2, a3, .. , an} is a finite subset of non Zero vectors of V (E) Then prove that S is linearly dependent if and only if SOme vector a E S, 2< kSn can be expressed as a linear combination of its preceding vectors. 

S={01, a2, a3, ..., an} eovS w.vYC S 2xwæbo$Sw eorivéS 
e95os,aU Jadbssw DS s a ES, 2 k náw o wodbo 

a) Let W and W2 be two subspaces of R* given by 
W= {(a, b, c, d): b -2c + d = 0}, W2 = {(a, b, c, d): a = d,b = 2c). Find the basis and dimension of i) W^iü)W2, iii) W, n W2 and hence find the 

12. 

dim W + W2 
R' W swôoiw W,eD G°odUYSveD dsdaiw W = {(a, b, c, d):b - 2c + 
d 0}, W2 = {(a, b, c, d): a = d, b = 2c}.w i) Wjii) W2, iüi) W,n Wa 
aoooywe 0POAWe snf soU dim W, + W, so s iw. 

(Or) 

(PTO) 



nte dimenstonal b)Lot M' be 

vector space V (F), then prove that 

dim 

V(F 
)8 W d dim We dorhdb 

U 90, din V 

b. 

prove 
Rank Nullity 

theorem. 
13 a) State and 

docovaw aiws), Rank),àrido(Nulity) g bo),Dav>ois) 

(Or) 
b) Let /(F) and V(F) be two vector . 

then prove that range spaue (7) is 
subspace of U(F). 

vector spaces and 
R(T) is a subspace 

dT: U -> V is a linear transformation ace of V(F) and null space N(T) is a PodorYw U(F)woc TodoYs» V (F) eaws V(F)5 R(T) adroo , U(F)s N(T) NCT) od Ddboái. 

F)s T eswsð wæSososáw 
N(T) N(T) eo Ddibotw. 14. a) Find the characteristic root and the cor 

62 2] ponding characteristic vector of the Square matrix-2 
2 -1 31 

6 -2 21 

-1 3 
S w. 

(Or) b) State and Prove Cayley-Hamilton theorem. so-e5 bgodsw sdod,Odibociv». 
15. a) In a real inner product space ,if u and v are two vectors such that llull = l}v| 

then prove that u v and u + v are orthogonal. osoeJroSTyws u., 1282) õoc Kôsw daw |lu|| = llv||.eaws u-V bodw u +vey 9dUoe o oasv eo DaDiotdsw. 

(Or) b) State and Prove Cauchy-Schwarz's inequainy S eorove(Cauchy-Schwarz's)o bDDoi),Ja 

S) oWo,Odsotiiw. 

* *** *** * *** ***** **** x ***** ******* ********************* * * 
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SECTIONA 

Answer any FlVE of the following questions 
5X4-20 M ombination of Express the vector a = (1, -2,5) as a 

linear com 
the vectors e = ( 1,1,1), ez = 

(1,2,3), es = (2,-1,1) 

(2,-1,1) 3s), ar Ko3risar 
e a(1,-2,5) ide, = (1,1,1), ez = (1,2,3), 

Pbod 

es of vector space V(F) is also a subspace. 
2. Prove that the intersection of any two suDp 

.show that the vectors (2,1,4), (1-1,2).(3,1,-2) forms a basis of R 

the coordinates of (2,3,4,-1) P to. the basis of V4 (R) 
Find 

B={(1.1.1,2), (1,-1,0,0),. (0,0,11), (0,1,0,0) 
(2.3,4.-1) a�ws, Ddrise Vi (R) ) ds), PQ) drYAv. 

. Find T(a.y. ) where T: R3 R is defined by T(1,1,1) = 3,T(0,1, -2) =1, ro0.1) = -2 

T: R3 Ra) T(1,1,1) = 3,T(0,1,-2) = 1,T(0,0,1) = -2 Dodod T(x, y, z) sofsod 

6. Let U(F) and V(F) be two vector spaces and T:U V 1sa linear transformation.then prove that Range 
space of T is a subspace of V(F). 

Un abo V(F)e» Bocs as vodo-va áobad T:U V aw s0sgs eaus ,Vvs 

R(T) doso®$Av 9) drbod. 

7. Show that the equalions x +y +z = 4,2x + 5y ?z = 3, x + 7y- 7z = 5 are not consistent. 

+ytz = 4,2x + 5y - 2z = 3, x +7y-7z = 5 »sóere Sods Jasbr) >ocs) 

od. 

8. Find the characteristic values of the matrix|: 

2 rs aus, scds Dwded sáofsod 
3 1 

9. State and prove Parallelogram law. öiarosó dvdya daibárd) sdod Ddrbosod. 

10. Find s={G5-;)(75).G.;F)is an orthonormal set in R with standard inner 
product 

vds enogodová aöalto R' S's = {43-)(;3).G.)g 

SECTION-B 
Answer all the following questions 
I. (a) If w and W 2 are two subspaces of V(F). then W UW2 is a subspace of V(F) if and only if 

5X8-40 M 

WS W2 or W2 C WV 
W daw W 2 » V(E) S Tods e>odovaew eavd W UW2,VF) 3 aodvvaw 

e3S 3oasbiw W 1S W; or W2 sW 

PT0 



V)be a 
VCctor spnce 

a 
subspace 

ofV is a, be 

(OR) 
non empty set W V. The aa + bfß e W 

sufticient condition for W necessary and s 

VF) adrodrvá 
V eoii 

Ox.o, W enása 

()! et W be a subspace of a finite dimensional 
SpaCe V(F) 

then prove that 

m/1) hmV dim W. 

be0rra eooedóviv V(P)3 ahass 
oOV ac1)6 

dim(V/W) 
= dim V dim W. 

w. be tlhe subspaces of R'generated by ((1,1 w. (ii) W2 (iii) Wi *2 

(OR) 
) et 

A3.4,-3) } respectively then find the dimen5 2.(2,3,2.-3).(1.3,4,-3) } respectivelu Benerated by ((1,1,0,-1),(1,2,3,0), (2,3,3, -1)} and 

(i W, nW 

R W M. cf(1.1,0,-1),(1,2,3,0), (2,3,3,-1)lb0ak ((1,2,2-2)2,3,2,-3)(1.3,4,-3) ) d 

sdooaas Wi, W; dods adhodovsu easd () W, () W (i) w, +Wa (iv) Wi nW, cdus 

13. (a) State and prove Rank-Nullity theorem. 

(OR) 

(b) Show that the function T:R° > R3 defined by T(x, y, z) = (x -y,0,y +z) is a linear 

ransformation. 

1:: R3 R3 air) T(x,y,z) = (x-y,0,y +z) dóçDocaeds T aw 303gs e árdo. 

14 (a) State and prove Cayley-Hamilton theorem 

(OR) 

(b) Find the characteristic roots and the corresponding 
characteristic vectors of the matrix 

A6748erds a 

.(a)State and prove Bessel's Inequality 
.BbeerársóA SSdo) Ddrbosod 

(OR) 

(b) Apply Gram -Schmidt process to the vectors 
(2,1,5),(12,3),(1,1,1)} to Find an Ortho normal 

Vi(R) 2 ®*rds wodggrodorvaw 
arhod 

basis for V3(R) with standard Innerproduct. 

Gogas { (2,1,3).(1,2,3),0,1,1)} s, doE)eOB) 
KOADID sfivdw. 
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Section - A 

5 x4 20 marks 

Answer any FlvE questiOn 
s 

I. Prove that the union of two subspace o {P) need not be a subspace of V(F) 

V(F) avs), Bocs adrodóvoe swayao v{) S adoddvo srSD árbod. 

2. Show that the vector a-(2, -5, 3 K cannot be expressed as a linear 

combination of the vectors ei=(1, -3, 2), e22,-4, -1) and ea=(1, -5, 7). 

R3 Ssos a-(2, -5, 3) o ei-(1, -3, 2) , e={2, 4, -1) s0ad» e3=(1, -5,7) dse 

3. Show that the set of vectors {(1, 2, 1), (2, 1, 0), (1, -1, 2)} form a basis for Rs. 

R $ {(1, 2, 1), (2, 1, 0), (1, -1, 2)} ooso Kð utrdoð Doágbod e áriod. 

4. Show that the vectors a =(1, 1, 1), a2 =(-1, 1, 0), as - (1, 0, -1) form a basis of 

R3 and express (4, 5, 6) in terms of a1, d2 , d3 . 

ooiw a =(1, 1, 1), a2 = (-1, 1, 0), a3 = (1, 0, -1) ew R3 S esrdo edrbod Soodw 

(4, 5, 6) 3 a1, a, ds sdsoosod 

5. Define linear transformation and show that the function T:R3 R3 defined by 

T(x,y,2) =(x-y, 0, y + z) is a linear transformation. 

22we 050s 3dcJotsod »oadw T:R$ -> R* T(x, y, z) = (x - y,0,y + 2) 

Oocod% T w s0s05 eo dbod 



by T(x.; y, z) = (x -y 
+2: 2x + y- z, -x - 2y). Find the 6. Let T: R3 ». R3 be defined 

null space of T, rank and nullity of T. 
T:R3 RS T z) = (x - y+ 27, 2 y + 2z. 2x + y-7, * 2Y)r IGos T us. Apr 

e9odo 

7. Show that the stem of 
+26z 5 are imconsistent 

Cquations x 
- 4y + 7z = 14 , 3x + 8y - 2z = 13, 7x - 8y 

X - 4y + 7z = 14, 3x +8y -2z = y2z = 13, 7x - 8y + 26z 5 öbsorre» Soss odioo 

8. 1f Ai, A2 , . An are the characteristie roots of A then prove that n12 , n22 , .. hn 

are characteristic roots of A2 
A s sos °era 1 , a2. 2 90ws A2 3wS), rsis SrUre m , A2, . 

An2 e irdoa. 

9. State and Prove Triangle-Inequality. 

10. State and prove Parseval's identity in an inner product space V(F). 

eosde eooso°do V(F) S' Sós essç6 sdo droso. 

SECTION-B 5 X 8= 40 M 

Answer the following questions 

11.(a) Prove that the union of two subspaces of a vector space is a subspace if 

and only if one is contained in the other. 

(OR) 



ector 
space V{F} then prove tha 

(b) If W1and W2 are two subspaces of a vo Find the 
(i) W +W2 is a subsp. of V("): and (ii) w 

W, +W, and W, W, + Wa 
ovo eood () W+W 

WOaw W2 ew V(F) & Jocs caodoWoe to. 

caodovvo eod oadw (ii) W S W + W dat W, W +W drod 
subspaccs of a finite dimens 

12.(a) Let W and W2 be two 

ensional vector space V(F). 
+W) dim W, t dimW -dim(W n Wa) 

Then prove that dim(W1 

dim(W + W) = dim W + dim W2 -dim(W,,n w,) o3c 

(OR) 
(b) If Wi and W2 are the subspaces ot Va(R) defined by w, = {(a, b, c, d)/ b -

2c + d=0} , W2 = { (a, b, c, d) / a =d, b 2c}. Compute dimW1 , dimW2 , 
dim(W, W2) and dim( Wi + W2). 
Va(R) S W öcw W2 e» doc adrocdQ¢oes Wi = {(a, b, c, d)/ b -2c +d = 0}, 
W2{(a, b, c, d)/ a = d, b - 2c }r Dd Docseds dimW1, dimWa , dim(W, n W,) 
oaw dim( W1 + W2 ) O,.otso. 

13.(a) IfT : Va(R)» Va(R) is a lincar transformation defined by T (a,b,c) =( 3a, 
a- b, 2a + b +c) , then show that ( T2-1) (T -31 )= 0. 

T: Va(R) > V3(R) 3 T (a , b,c) = (3a, a -b , 2a + b+ c) r 3dgdods zwæ 

0gs awd ( T2 -- 1) (T-31 )- Õ ed dbocd 

(OR) 

(b) State and prove Rank-nullity theorem. 

S- rid grodo gddod drbodod. 
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