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AHMADU BELLO UNIVERSITY, ZARIA
DEPARTMENT OF MATHEMATICS
SECOND SEMESTER 2021/2022 EXAMINATION
MATH 208: LINEAR ALGEBRA II.
ANSWER ANY FOUR QUESTIONS TIME: 2 HOURS.

1.(a)lf S= { Mygvinens v,,} is a set of vectors in a vector space ¥, prove that

the linear span of S is the smallest subspace of ¥ containing S.
(b) If V' is a subspace of R*generated by

{(1 ,-1,-1 ,—2,0),(1 ,-2,-—2,0,-3),(1,-1 ,-2,-2,1)}. Find the homogeneous system whose

solution space is V.
2. (a) Prove that a vector space V is a direct sum of’its subspaces /¥ and Z

if'and only if (i) V" =W +Z and (ii) W nZ ={0}.

(b) ¥ and Z are subspaces of R* generated by
{(1,1,0.-1),(1,2,3,0),(2,3,3,-1)} and {{1,1,1,0),(-1,1,2,-1),(0,2.3,-1)},

respectively, find a basis for W N Z.
3. Let I be a vector space of finite dlmensmn and let F:V — W be linear mapping, prove
hnt dim(ker F)+ dim(imF") =dimV
4. {a) Find the basis and dimension of the solution space /¥ of a homogeneous system
x+2y +3s+1=0
2x+3y 435 +t=0

3x+5)y 6s+2t =0
(b) If F:R*— R* is defined by
F(x,y,z,l)z(x+2y+z+3!, x—2z, 2x+2y+3t,3x+2y+z+3t), find the bases

and dimensicns of (i) imF and (ii) kerF.
5. (a) If {u,.2,,...,u,} is a basis of vector space V and T:¥ — V', a linear operator on V,

define a matrix representation of 7 relative to the basis.
(b) Let T(x,y,z)=(x~y+2z, x—z, y+z)be a linear operator,

ih‘ (1,1,1) Uy = (0,1,1) Uy = (0 0 1)} be a basis and 1-'=(1,2,3) in R3, Veri  that

[71, [" =[r()],- ¢~ 7!’\/
6 Let fuy =(1,-1,1),,=(1,0,0),, =(1,-1,0)} and g
{w! =(I,l,1) w, = (0,1,1) W, —-(0,0,l)} be any two bases in R? and

T(x,y,z)=(x+y+2zx-y+z,x+y-z)be an operator on R3.
Show that [T ]“ =p-! [T ]N P, where P is a transition matrix from the basis {u,}to{w }
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