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1. State whether the following statements are true or false:

(a) The function T': R? — R? given by T'(z1,72) = (221 + 3x9,479 — 1 — 21, 11) is a
linear transformation.

(a) False
(b) If T': V. — W be an isomorphism, then ker(7") = {0}.

(b) True
(c) Every square matrix has a LU-decomposition.

(c) False
(d) If Ais an m x n matrix, then ATA is an m x m matrix.

(d) False

(e) In linear programming problems, all variables are restricted to positive values only.

(e) False

(f) Onme of the quickest ways to plot a constraint is to find the two points where the
constraint crosses the axes, and draw a straight line between these points.

(f) True

2. Select one of the alternatives from the following questions as your answer.
(a) Let T : R? — R? be a linear operator given by T'(zy,xs) = (z2 — z1, =211 + 213).
Which of the following vector is in Ker 1?7
A. (-1,2)
1,1)
1,-1)

B. (
C. (
D. (1,1)
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(b) If T : Mys — R be a linear transformation with rank 8, then nullity of T is given

by

oW
= DN 00

D. 10

(c) Which of the following sets of eigenvalues have a dominant eigenvalue:

(d) IfB:[

A. {6,—4,—6,1}
B. {-3,-1,0,2}
C. {~10,0,1,10}
D. None of the above

7 0
0 2

A. {7, 0}
B. {0, 2}
C. {7,2}
D. {V7,v2}

} be a matrix where B = AT A, then the singular values of A are

(e) In maximization problem, optimal solution occurring at corner point yields the

A. mean values of z
B. lowest value of z
C. mid values of z

D. highest value of z

(f) Which of the following constraints is not linear?

A TA—-6B <45

B. X+Y+3Z22>35
C.2XY+X =15

D. None of the above.
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. Show that the function 7' : R? — R? given by T'(z,y) = (—y,z) is a linear transforma-
tion.

. Consider the basis S = {vy, v} of R? where v; = (1,1), vy =
be the Linear transformation for which T'(vy) = (2, —1) T(vs)
for T'(xy,xq) =7.

(0,1). Let T : R? — R?
= (3,1). Find a formula

. Find an LU-decomposition of matrix A = [ 2 _42 } .

. Find the singular values of A = [ _55 _22 } :

. Solve the following LPP by graphical method:

max z = x; + 2xy  subject to:
Ty + T > 2
To < 4

xy, T2 = 0.

Page 3 of 3 End of Assignment.



3. First property: T(x + v) = T(x) + T(v)

Suppose that x= (X1, X») and y= (yi, y2), Then,

Tx +y) =T +y1, X2+ y2) = (=(X2 + y2), X1 + Y1) = (X2 —y2, X1 + ¥1)
And,

T(x) + T(y) = (%2, X1) + (=y2 + y1) = (X2 —y2. X1 + 1)

So,

T(x +y) =Tx) + T(y)

Second property: T(kx) = kT(x)

Suppose that x=(x;,X2)

T(kx) = T(k(x1,x2))
= T(kx\ , kx2) = (-kxz, kx1)
= k(—x2, x1) = kT(x)

Hence T 1s a linear transformation.

4. Take any element (X, X,) in R?, so we can write:
(X1, X2) =cC1vi+ v

=c;(1,1)+c (0, 1)
=(c1, 1) + (0, c2)
=(c1, 1+ )

On comparing both sides, we get

X]=C|, X2=C1+C

X2 = Xj + cpimplying ¢, =X, — X

Again,

(X1, X2) = C1Vi + V2

Since T is linear, so

T(x1, X2) =¢|T(vy) + c2T(v2)



=ci(2,-1) + c2(4, 3)

= (2¢1, -¢1) + (4e2, 3¢2)

= (2c; +4cy, 3c2—cy)

= (2x1 + 4(x2 — x1), 3( X2 — X1) =X1)

= (2x1 + 4%, — 4%, 3 X3 —4X1)
T(x1,X2)= (4x5 =2x1, 3%, — 4x)

Which is the required formula.

S.A=LU

e =1 Ao wl

6 41= I g b ul

u; =3

U, = —2

Lhuyy =6 =3l1=6 = [, =2

Lu,+u; =4=2(-2)+u;=4=u; =8
So,

-l

v=[5 %

Which is the required LU-decomposition.



6.let B=ATA

B = [_52 —25] [_55 —2] _ 50 —20]

2 —-20 8

The characteristic equation of B is:
|B—AIl =0
50-4 20| _ 0

-20 8-141
(50—-21)(8—-1)—400=0
A2 —581=0
A(A—=58)=0

The eigenvalues of B are: 4, = 0 and 4, = 58

Therefore, the singular value of A are:
01 = \/A—l == \/6 =0
6y = /73 = V58




7. For solving it by graphical method, draw the constraints as lines and find the
enclosed region

For: x; +x, =2

X1 0 2
X2 2 0
And x,=4

Draw these lines in the first quadrant

X2

Since the feasible region is unbounded so, this problem has no optimal solution.



