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3. Show that the map T : R 2 → R 2 given by T(x, y) = (x + y, x − y) is linear.
T(x,y) = (x+y , x-y) ……… 1
If    a = (a1,a2)              and           b = (b1,b2)
We have to show two things to be linear
1. T(a +b) = T(a)+T(b).     (additivity.)
2. T(k a) = k T(a).              (homogeneity.)

 1. T(a +b) = T(a)+T(b).     (additivity.)
     T(a +b)   =    T((a1,a2) +(b1,b2))   
	=    T(a1+b1, a2+b2) 
  	=    (a1 + b1+ a2+ b2, a1+b1- a2- b2)   from……….  1
                    =    ( (a1+ a2) + (b1+b2) , (a1- a2) + (b1- b2) )                       
	=     (a1+ a2 , a1- a2) + (b1+ b2 , b1- b2)    ……… 2	
     T(a)            =       T(a1,a2) 
  	=     (a1+ a2 , a1- a2)   from……….  1
      T(b)            =       T( b1,b2) 
	=        (b1+ b2 , b1- b2)    from……….  1
     T(a)+T(b) =    (a1+ a2 , a1- a2) + (b1+ b2 , b1- b2)    ……… 3
While  2  =  3          then             T(a +b) = T(a)+T(b)

2. T(k a) = k T(a).              (homogeneity.)

T(k a) =   T(k(a1,a2) )  
=   T(ka1, ka2)  
=   (ka1+ ka2, ka1- ka2)  from……….  1
=   k(a1+ a2, a1- a2)  
=   kT(a1, a2) 
=   kT(a)  
So   T(k a) = k T(a)
 Therefore , T is linear transformations
[image: ]4. Verify rank-nullity theorem for the linear operator T : R 7 → R 7 having 4 elements in
the basis of kernel of T with 3 elements in the basis of  image of T.




Rank(T) = dim(range or image of T) = 3
Nullity(T) = dim(kernel of T) = 4
 Dim(domain of T)= n = 7
So    3 + 4 = 7    it is Achieves rank-nullity theorem
5. Find a LU-decomposition of the matrix A =  
A=                                                                                      
            R1                                                     
           1* R1 + R2 R2              
U=    -   R2                                                L= 
A = L * U
     = *  




6- Find the singular values of the matrix A = 
The first step is to find the eigenvalues of the matrix 
ATA =   =  	
Getting eigenvalues from characteristic equation  of ATA
Det (λ I-A)=0

 = 0
 – 9  = 0
2 -20 + 100 -9 = 0
2 -20 + 91 = 0
( -13)( -7) = 0
 = 13   ,   = 7 
singular values of the matrix A :    =     ,   =  










7. Find the maximum value of  z = 50x + 18y  subject to
2x + y ≤ 100
x + y ≤ 80
x ≥ 0, y ≥ 0
using graphical method.
For  2x+ y = 100 		
	x
	0
	50

	y
	100
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2*0+0         True
For  x+ y = 80
	x
	0
	80

	y
	80
	0


0+0         True

By solving Two equation above we will get x and y of the point of the intersection of two lines
2x+ y = 100	  2x+ y = 100	
x+ y = 80  *-1   	  -x-y = -80	x = 20  ,   y = 60
	Extreme Point
	Value of  z = 50x + 18y  

	(0,80)
(20,60)
(50,0)
(0,0)
	1440
2080
2500
0





The maximum value is  and occurs at x = 50 and  y = 0
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LetT:V — 7 be a L.T.form an n - dimensional vector space

into a vector space /7. then
rank(T)+nullitAT) = n

 dim(range of 7))+ dim(kernelof 7)) = dim(domain of 7))
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Linear Algebra (Math 251)
Level IV, Assignment 4
(2015-16)

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

() 1fa linear transformation T is an isomorphism, then kernel of T'is the zero subspace.

@ True
(b) I T is a translation operator, than it is lincar.

(1) False
(€) Every square matrix have LU-factorization.

(o False
@ ( A ) ( - ) s an LU-factorization of ( s )

(a) False

(€) Inlinear programming problems, a linear objective function that is to be maximized
or minimized.

() _True

(£) The graphical method is used only when the LPP have exactly two unknown vari-
ables.

(1) True

2. Select one of the alternatives from the following questions as your answer.
(a) Let T: R® — R® be a linear transformation with rank 4, then the number of basis
clement in the kernel of T is
A2
B.4
C.6
D. 10

(b) 16TV = V" be a linear operator such that T(u) = 4, Yu € V., then
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D. None of the above.
(¢) Which of the following sets of eigen values have a dominant eigen value

woa
woo
N

(e) The point (3,0) satisfy one of the following systems

A
T+y>5
T+ 23

B.
3r-y>9
Az +5y < 11

e.
122 -y 235
3z +4y <10

D.
2w+y>6
3r=5y>15

(£) The valid objective function for a linear programming problem is:
A. max(zy)
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D. None




