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PART _ A

Answer any five questions. Each question carries 4 marks.

1. Define linear trans{ormation. Let T : R2 -r R2 be defined by T(x, y) = (1 + x, y)'

lsTlinear?JustifY.

Z. Find the range and rank oi ihe identity transformation on R2'

3. Define dual space. lf V is a vector space of dimension n, find the dimension of

the dual sPace V*.

4. Let'f be a linear operator on R2 defined by T(x, y) = (-y, x). Find the characteristic

values of T.

5. State Cyclic decomposition theorem.

6. Let V be an inner product space. Prove that l(a/F)l<ll" iillB ll tor any vectors

u,peV. (5x4=20)

PART _ B

Answer any three questions. Each question carries 7 marks.

7. Let V, W be vector spaces over the field F and L(V, W) be the set of all linear

transformations from V into w. Prove that L(V, W) is a vector space over F with

respect to the addition and scalar multiplication defined by

(T+U)(cr)=Tu+Uctand(cT)(u)=c(Ta),whereT,UeL(V'W)andceF'
P.T.O.



8. Let T be the linear operator on R3 defined by

T(x.,,xr,x3)=(3x.,,x1-xr,2x,+x2+x.)'tsTinvertible?lfsofincjT-1'
g. Let \r be a finite dimensional vector space over the fietd F. For each o' in v

Jefine Lo (f) = f(u.), f in V"'. Prove that ihe mapping n -' L., is an isornorphism

of V onto V'"".

10. Let V be a finite dimensional vector space over the field F and let T be a linear

operator on V. prove that T is diagonalizable if and only if the minimal polynomial of

T has the form p = (x - cr) ,.. 1x 
I cs), where c1, ..., ck are distinct elements of F'

11. Let T be a linear operator on a finite dimensional vector space V over the lield F'

Suppose that a mlnimal polynomral for T decornposes over F into a product of

linear {unctionils. Then'prove tlrat there is a ciiagonalizabte operator D cn V

and a nilpotent operator N on V such that

i) T=D+N, ii) DN=ND'
AlsoshowthatthediagonalizableoperatorDandtheni|poientoperatorNare
uniquely determined by (i) and {il) ano eoct", oi them is a polynomial in T' (3x7=21)

PART * C

Answer any three quesiions. Each question carries 13 marks'
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12. a) Let V be an n-dimensional vector space over the {ield F'

m-dimensiona|vectorSpaceoverF.ProvethattheSpace
dimensional and has dimension mn'
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and let W be an
L(V, W) is finite

F is isomoi'Phicb)Provethateveryn.dimensiona|vectorSpaceoverthefie|d
to the sPace Fn.

13. Let,l= {ur, cx2, o.3} be basis for C3 defined by ar - (1, 0, - 1)' az= (1' 1' 1)'

cx3 = (2, 2,0), Find the dual basis of '8'

14. Let T be a linear operator on R3 which is represented in the standard ordered

l-e 4 41

basis by the ,utri* i - a 3 + i. prove that T is diagonalizable by exhibiting

L-16 8 7)

a basis for R3, each vector of which is a characteristic vector of T.

15. Let T be a linear operator on a finite dimensir:nal vector space v' ll f is the

characteristic polynomial for T, prove that f(T) = g'

16. state and prove Gram Schmidt orthogonalization process' (3x13=39)


