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ABSTRACT : In the present paper, our objective is to find a matrix corresponding to a
given (3, 2)-jection operator in order that when we think of the matrix as an object that acts
on a vector by multiplication to produce the same (3,2)-jection operator.
Index terms :Matrix, Linear span, Linear operator, Base, (3, 2)-jection operator.
I INTRODUCTION :
We know that each linear transformation from an n-dimensional vector space U(F) to an
m-dimensional vector space V(F) corresponds to an m x n matrix over field F, which
depends upon the bases of vector spaces U and V.
This paper presents an organized procedure of constructing matrix representation for a (3,
2)-jection operator which is a suitable generalization of projection.
Even though the readers are expected to know the various results connected with the linear
algebra and functional analysis yet for the sake of convenience and ready reference we
shall deal in a nutshell the various definitions and concepts which will be of great help to
readers in the study of the facts of this paper.
I IMPORTANT DEFINITIONS :

(1) Matrix :A matrix over a field F or simply, a matrix A (when F is implicit) is a

rectangular arrangement of scalars.
(2) Basis :A non-void subset B of a vector space V is said to be a basis for V if
(@) B spans V and
(b) B is linearly independent set of vectors in V.

(3) Linear spans : The set of all linear combinations of a set of vectors is called the

span of that set of vectors.

(4) Linear operator : A linear transformation from a vector space to itself, is called a

linear operator.

(5) (3, 2)-jection operator : A linear operator E on a linear space V such that E* = E?,

is called a (3, 2)-jection operator.
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1. METHODOLOGY :

X
Here we write z = ( x,y)[ F, as a column vector [y} :

_ X H |1 |0
=[es1 e7] y where e = 0 , €y = 1

= Xe; +yep
Let E be a (3,2)- jection on R? then
E(z) =E(xeityep)

= xE(e1) + YE(e2)

Since z =l,z

= [E(e:) E(e m
= 1 2) | y

= Az where A = [E(e;) E(e2) ]
Hence, we state that
If E be a (3,2)-jection on R? then there exists a unique matrix A such thatE(z) = Az z[J
R?. The matrix A is called the standard matrix for E.
V. MAIN RESULT :
The results are the following :
[1] Matrix representation of E(x, y) = (0, cx) with respect to the ordered

1 0
basis {e1, e2} where ey =| [, e, =| |.
0 1
Interpretation :

X 0
When z = (x, y) and E(z) be written as column vectors then z = LJ E(z) = LX}

Now,

E(e) = E m i m
And  E(e)= E m ) m

00
So, the standard matrix of E is A= L 0}
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0 0| x
Az =

<o
[0+ 0
__cx+ 0

__0
"~ lex

=E(2)

Verification :

[2] Matrix representation of E(x, y) = (by, 0)with respect to the ordered

1 0
basis {e1, €2} where e = {O} ey = L} :

Interpretation :
: X by
When z = (x, y) and E(z) be written as column vectors then z = &E(2) =
y

We have

E(er) =E m ) m
And  E(e)= E m ) m

0 b
So, the standard matrix of E is A :{ }

0 0
Verification :
0 bl x
Az =
0 Ol|ly
[0+ by
o+ 0
_|by
1o
= E(2)
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[3] Matrix representation of E(x, y) = (by, y)with respect to the ordered
i 1 0
basis {e1, e-} where e = , 80 = .
0 1
Interpretation :

X b
When z = (x, y) and E(z) be written as column vectors then z :[ } E(z2) :[ y}
y y

E(er) = E m ) m
And  E(e)= E m ) m

0 b
So, the standard matrix of E is A ={ }

Now

0 1

Verification :
0 bl[x

Az =
o 1)
0 + by]
0+ vy

_[by

__y}
=E@)

[4] Matrix representation of E(X, y) = (0, y)with respect to the ordered

1 0
basis {e1, e} where e =| |, eo = .
0 1
Interpretation :

X 0
We write z = (X, y) and E(z) as column vectors such thatz =[ } E(z2) :{ }
y y

Then,
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00
Hence, the standard matrix of E is A= {O J

Verification :
0 0}l x
AZ:
o 1)
[0+ 0
B 10 + vy
_ _0}
Ly
= E(2)

[5] Matrix representation of E(x, y) = (0, cx + y)with respect to the ordered

1 0
basis{es, e2} where e; =| |, e, =] |.
0 1
Interpretation :

X 0
We write z = (X, y) and E(z) as column vectors such that z =[ } E(z) =[ }
y CX+Y

E(ey) =E m i m
And  E(e)= E m ) m

00
Hence, the standard matrix of E is A= {O J

Then,

Verification :
0 Of x

Az =
- i)

o+ 0
oX+ Y

__ 0
exty

=E@)

85 International Journal of Engineering, Science and Mathematics
http://www.ijesm.co.in, Email; ijesmj@gmail.com




ISSN: 2320-0294 [[dImpact Factor: 6.765

[6] Matrix representation of E(X, y) = (X, O)with respect to the ordered
i 1 0
basis {e1, e-} where e = , 80 = .
0 1
Interpretation :

X X
Let us write z = (X, y) and E(z) by the column vectors {y} and {0} respectively.

el
w e[

10
So, the standard matrix of E is A :{ }

Then,

0 0

Verification :

w o)

=E(2)

[7] Matrix representation of E(X, y) = (X, y)with respect to the ordered
. 1 0
basis {e1, e} where ey =| [, €, = :
0 1
Interpretation :

X X
If z = (x, y) and E(z) be written as column vectors such that z = LJ E(2) = LJ

Now
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And E —EO—O
o aweef]o

10
Hence, the standard matrix of E is A { }

01
Verification :
1 0| X
AZ:
o 1)
[x+ 0
- 0 + vy
_ ‘X}
Ly
=E(2)

[8] Matrix representation of E(X, y) = (X, cx)with respect to the ordered

1 0
basis {e1, €2} where e = {O} ey = L} :

Interpretation :

X X
Here z = (X, y) and E(z) be written as column vectors so that z = {y} E(z) = LX}

E(er) =E m ) H
And  E(e)= E m ) m

10
So, the standard matrix of E is A= L O}

Now,

Verification :
- o))

Az =
c Oy

__x + O}

87 International Journal of Engineering, Science and Mathematics
http://www.ijesm.co.in, Email; ijesmj@gmail.com




ISSN: 2320-0294 [[dImpact Factor: 6.765

=E(2)

[9] Matrix representation of E(x, y) = (x + by, 0)with respect to the ordered

1 0
basis {e1, €2} where e = {O} ey = L} :

Interpretation :

Here z = (X, y) and E(z) = (x + by, 0) be written as column vectors such that

% | X+by
el

We have

Ee) =E m i m
And  E(es)= E m ) m

1 b
Hence, the standard matrix of E is A =[ }

0 0
Verification :
1 bl|[x
AZ:
o o)
_ [x+by
1o
=E(2)

[10] Matrix representation of E(x, y) = (x+by,—%x—yj with respect to

1 0
the ordered basis {ey, e2} where e; = {O} ey = L} :

Interpretation :

1
Here z = (X, y) and E(2) = (x+by,—6x—yj be written as column vectors such that

X + by
z:{x},E(z): 1
y ——X=-Yy

b
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We have
1 1+ 0 1
E(e;)) = E = =
(e1) {0} 17t
b b
0 0+b] [b
And E(e)=E = =
1 0-1 -1
1 b
Hence, the standard matrix of Eis A=| 1 1
b
Verification :
1 b
X
Az =
Y
X+ by
b
= E(2)

: . 1 :
[11] Matrix representation of E(x, y) = (—x+by,—6x+yj with respect to

1 0
the ordered basis {ey, e,} where e; = {O} ey = L} :

Interpretation :

1 .
Here z = (x, y) and E(z) = (—x+by,—6x+yj be written as column vectors such that

—Bx+y
We have

1 -1+0 -1

E(el):E|:0i| 110 _%
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-1 b
Hence, the standard matrix of Eis A=| 1 L
b
Verification :
-1 b
Az=| 1 [X}
-= 1
b y
—X+hy
) —£x+y
b
=E(2)

[12] Matrix representation of E(x, y) = (X + Yy, =X + y)with respect to the

1 0
ordered basis {e1, e2} where e = LJ €y = L}

Interpretation :

Here z = (X, y) and E(z) = (—x+y, —x + y) be written as column vectors such that

e
y —X+Yy

We have
1 -1+0 -1

wee[J- (122} 1

0 0+ 1] [1]

And E(e)) = E L} = {O N J= L

-1 1
Hence, the standard matrix of E is A= 1 J

Verification :

s3]

_ [—x + y} _EQ)

-X+Y

[13] Matrix representation of E(X, y) = (=x-y, x + y)with respect to the

1 0
ordered basis {e1, e2} where e = LJ €y = L} :
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Interpretation :

Here z = (X, y) and E(z) = (-x-y, X + y) be written as column vectors such that

e
y X+y

We have

el [}
o o=l

-1 -1
Hence, the standard matrix of E is A :{ 11 }

Verification :
Ll
Az =
1 1]y
13
X+Yy

+ +
[14] Matrix representation of E(x, y) = (X—Zyx—zy

jwith respect to the

o

1
ordered basis {e1, e2} where e = {0} €y = L}

Interpretation :

X+Yy X+ .
Here z = (x, y) and E(z) = (Ty—y) be written as column vectors such that

2
X+Yy
X
z :{ } E(z) = 2
y Xty
2
We have
1
1 _|2
E(er)) =E =
(e1) {O} 1
2
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1
And E(e)=E 0 E
n e,) = =
? 1 1
2
11
Hence, the standard matrix of E is A = i i
2 2
Verification :
11
Az — 2 21|/ X
1 1]y
2 2
X+Yy
— 2
Xty
2
= E(2)+

[15] Matrix representation of E(X, y) = (kx + ky, —kx — ky)with respect to the
. 1 0
ordered basis {e, €2} where e = {0} ey = L}

Interpretation :
Here z = (X, y) and E(z) = (kx + ky, —kx — Kky) be written as column vectors such that

e 2%
y —kx —ky

We have

ce=e|g)=| ]
And  E(er) = E m - {—kk}

k k
Hence, the standard matrix of E is A =[ K k}

Verification :
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k k|[x
AZ:
-k —k|ly
_ | kx+ky
| —kx —ky
=E@®@
[16] Matrix representation of E(X, y) = (U x + [y, (300)x + (F[])y)with

1 0
respect to the ordered basis {e1, e>} where e = {O} €y = L} .

Interpretation :
Here z = (x,y) and E(z) = (L1 x + [y, (301 )x + (F[1 )y) be written as column vectors such

that z=m,E(z)={ X oE }
y @-A)x+@0-1)y

We have

wr=eg]-|.%

And E@e)=E||=] "
S FY PN

A A
Hence, the standard matrix of E is A ={ }

1-A 1-A
Verification :
A Al X
AZ:
]
| X+ Ay
Sl @-)x+ A=)y
=E(2)

X—-y Xty
2

[17] Matrix representation of E(x, y) = ( jwith respect to the

[EEN

2
: 0
ordered basis {ei, e2} where e; = {O} €y = J.
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Interpretation :

Here z = (x, y) and E(2) = (x;y’—x;yj be written as column vectors such that

X-y
z:{x},E(z): 2
y —X+Y
2
We have
1
1 2
E(e;) =E =
(e1) {O} 1
2
1
And E(e)) = E 0. 2
SO E Y I
2
11
Hence, the standard matrix of E is A = 21 N
2 2

[18] Matrix representation of E(X, y) = (X — Yy, X — y)with respect to the

1 0
ordered basis {e1, €2} where e = O}’ €y = L}

Interpretation :

Here z = (x, y) and E(z) = (X — y, X — y) be written as column vectors such that

z:{x} and E(z) :{x—y}
y X-y

We have

E(e)) =E m ) m
And  E(e)= E m i tﬂ

1 1
Hence, the standard matrix of E is A = L J
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Verification :
1 -1||x
Az =
5ol
_[x-y
= Yy
= E(2)
REFERENCES :

[1] LAY DAVIDC : “Linear Algebra and its Application” 3"™Edition, Pearson Education
India (2008) PP-99.

[2] SCHNEIDER HANS and BARKER GEORE PHILLIPS : “Matrices and Linear
Algebra” Second Edition, Dover Publication, INC., New York (2015) PP — 217-220.

[3] Peney Richard : “Linear Algebra Ideas and Applications” Second Edition, John Wiley
& Sons (ASIA) Pvt Ltd Singapore (2005) PP-220-228.

[4] Sharma R.D. & Jain Ritu : “Theory and Problems of Linear Algebra” I.K. International
Publishing House Pvt. Ltd. New Delhi, India (2012) PP- 11, 12, 356-361.

[5] Gupta K.P. : “Linear Algebra” PragatiPrakashan, Meerut India, India(2008). PP. 158-
160.

[6] Vasistha A.R. &Sharma J.N. : “Linear Algebra” Krishna Prakashan Media (P) Ltd.
Meerut U.P. India (2011) PP. 58-61.

[7] Pundir S.K. : “A competitive Approach to Linear Algebra” CBS Publisher &
Distributors Pvt Ltd. Noida (P.U.), India(2015) pp. 290, 370 -375.

[8] Bachman George & Narici Lawrence : “Functional Analysis” Dover Publications, INC,

Mineola, New York (2000) PP-3-5.

05 International Journal of Engineering, Science and Mathematics
http://www.ijesm.co.in, Email; ijesmj@gmail.com




