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Abstract: In the existing methods for solving Quadratic
Programming Problems having linearly factorized objective
function and linear constraints, all the linear factors of the
objective function are supposed to be positive for all feasible
solutions. Here, a modification of the existing methodsis proposed
and it has been proved that the modified method can be applied to
find the optimal solution of the problem even if all the linear
factors of the objective function are not necessarily positive for all
feasible solutions. Moreover, the proposed method can be applied
to find the optimal solution of the problem even if the basic
solution at any stage is not feasible. If the initial basic solution is
feasible, we use simplex method to find the optimal solution. If the
basic solution at any stage is not feasible, we use dual simplex
method to find the optimal solution. Numerical examples are
given to illustrate the method and the results are compared with
the results obtained by other methods.
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I. INTRODUCTION

Quadratic Programming (QP) is the process of solving a
specia type of mathematical optimization problem, which
maximizes (or minimizes) a quadratic objective function
subject to some linear constraints and non-negative
restrictions. Because of its wide range of applicationsin red
life, quadratic programming is of considerable research and
interest. In finance, QP is used in portfolio analysis; in
agriculture, it is used in crop analysis; in statistics, in
regression analysis; in electrica engineering, in signal
processing; in industry, in planning and scheduling etc.

A quadratic programming problem can be written
mathematically as follows:

Maximize z:cx+%xTQx (or z=cx+x"DX)
subject to

Ax<b and x>0

where
X
o e N P
Xn
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The matrix Q is a real symmetric matrix and the function

X' Q X definesaquadratic form. The matrix Q isassumed
negative definite (or negative semi-definite) if the problemis
of maximization as given in equation (1). But if the problem
is of minimization, the matrix Q isassumed positive definite
(or positive semi-definite). Thismeans Z is strictly concave
(or concave) for maximization and strictly convex (or
convex) for minimization. Since the constraints are linear, it
guarantees a convex solution space. Many researchers have
considered quadratic programming problems in which the
objective function Z can be expressed as the product of
linear factors and all the linear factors of the objective
function are positive for all feasible solutions. In the present
paper, amodification of the existing methodsis proposed and
it has been proved that the modified method can be applied to
find the optimal solution of the problem even if al the linear
factors of the objective function are not necessarily positive
for all feasible solutions.

Il. LITERATURE REVIEW

A number of methods have been developed for finding
solution of such problems. Wolfe [1] proposed a modified
smplex method for solving such  problems.
Phillips, Ravindran and Solberg [2] developed a
complementary pivot method to solve convex quadratic
programming problems.

Cabot and Francis [3] solved certain non-convex quadratic
minimization problems by ranking extreme points. Konno [4]
proposed two agorithms: one cutting plane and the other
enumerative for maximization of aconvex quadratic function
under linear constraints. Frank and Wolfe [5] used finite
iteration method for finding the optimal solution of quadratic
programming problems. Swarup [6] developed a simplex
type method for solving a special type of quadratic
programming problems,
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in which the objective function can be expressed as the
product of linear factors.

The solution methods for optimization of quadratic
programming problem proposed by Sharma and Singh [7]
and Ghadle and Pawar [8] differ from Swarup’s method [6]
only inthe criteriaof selection of entering variable. Hasan [9]
introduced a computational technique using computer
algebra Mathematica to solve the quadratic programming
problems.

Asadujjaman and Hasan [10] used objective separable
method for solving quasi-concave quadratic programming
problems with bounded variables. Beale [11] proposed an
algorithm for minimizing aconvex quadratic function subject
to linear inequalities. Shetty [12] proposed a method for
maximization (or minimization) of a quadratic functions of a
certain form under linear restrictions and he used Wolfe’s
procedure [1] for quadratic programming with minor
modifications. Fletcher [13] proposed a method for solving
the general quadratic programming problem by generating a
sequence of equality problems which differ only in the active
constraints. Jensen and King [14] proposed a decomposition
method for solving quadratic programming problems.
Whinston [15] proposed an algorithm to solve the bounded
variable quadratic programming problem which is a direct
extension of an earlier agorithm of H.

Wagner for abounded variable linear programming problem.
Cryer [16] solved the quadratic programming problems using
systematic over relaxation.

Bunch and Kaufman [17] proposed a computational method
for the indefinite quadratic programming problem. Apart
from these, there are anumber of papers[18], [19], [20], [21],
[22], [23] on quadratic programming problem.

In this work, a modification of the existing methods for
solving Quadratic Programming Problems having linearly
factorized objective function and linear constraints is
proposed and it has been proved that the modified method
can be applied to find the optimal solution of the problem
even if al the linear factors of the objective function are not
necessarily positive for all feasible solutions.

Moreover, the proposed method can be applied to find the
optimal solution of the problem even if the basic solution at
any stageis not feasible.

The layout of the paper is as follows. In Section 3, the
proposed method is presented.

The algorithm for the proposed method is given in Section 4.
Validity of the proposed method is proved in Section 5 by
comparing the results obtained for the numerical exampleshby
the proposed method and the existing methods.

Finally, discussion for highlighting the importance of the

where X, Xo, Xz,..., X, = 0.

Introducing the dack variables X, Xo2yeeeer y Xpem» the
above constraints can be written as:
A Xy + AoXo +.o. FARXy + X = by

a21X1 + a.22X2 +... + aann + Xn+2 = b2

A Xe + & Xo + vt @ Xn + Xpem = By

where X5 X2, X3y 00 X0y Knids -0y Xnem 20

Let c=[c; Coo G 0 0 . O]imn),
d:[dl d2 dn 0 0 O]lx(m+n)|
a;; A a, 1 00 ... 0
a a e @y, 01 0 ... 0
A= 21 22 2 ’
Qm am am 0 0 0 ... 1 e
- % . _bl_
X
b,
b=
X: Xn ’
Xt
EEE) _bm_mXI
_X“+m_(n+m)x1

Then the above problem can be written in the standard form
as

Maximize z=2z'z* = (Co +cx ) (do +dx)
subject to
Ax=b and x>0

(1b)

Let B be any mxm sub-matrix of A formed from m

linearly independent columns of A and
T
let Xg = [XBl Xs, XBm] be an initial basic feasible

solution of the above QP problem such that
B XB = b, |e, XB = Bilb (2)

Also, let z1 =cy +CgXg and Z2 =dy +dgXs, Where cg
anddg are the vectors having their components associated

with the basic variablesin the numerator and the denominator
of the objective function respectively.

proposed method is given in the last section. If the columns of matrix A bedenoted by ¢y , @5 , ..., Cnim
1. PROPOSED METHOD and columns of sub-matrix B by g,/,,..., Bn, then
. . . A=lay ar ... and B = .
Consider the quadratic programming problem [al 2 a”*m] [ﬁl Pz A m]
MaX Z = 2122 = (Co + CyX + CoXp + ... CoXn ) (U + Gy Xy + X + ... Ay X) L et the new basic feasible solution be given by
subject to , Yij Y2 Xg, Ymj
) Xg = XBl_XBrixXBz_XBr = ,---,#,---,Xsm—xsr - 3
A1 X + 82X +...+ 810 Xy 3%2 Yii Yii Yii Yii
X + 8pXo + .t Ao Xy <
1 X1 + A2 Xo 2n%n where
A Xy + 8mpXo oot g X < by
(1a)
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XB = mln{ X }
Yi : Yij @

and other non-basic components are zero.

Now we proceed to find the criterion to select the incoming
vector ¢; e A such that the value of the objective function

corresponding to the new basic feasible solution isimproved.
The value of the objective function for the original basic
feasible solution is

Z2=27172 =(Cy+CaXg) (do + dsXs)

:£00+ZCBi XBiJ(do+ZdBi XB'] (5)
i=1 i=1

The value of the objective function for the new basic feasible
solutionis

Z2=2'2%=(Co+Cs'Xs")(do + 05" Xs")

= (CO +ZCBi I Xg, j [do +Zd3i I Xg, j (6)
i=1 i=1

But
Cg'=Cg (=12 ..,mi=#r), cg' = (7
dalzdai (| Z:LZ, ey m, iir), dBrIZdj (8)

Substituting the values of Cg ' and dBi ' from (7) and (8) in
(6) and using (3), we get

- X,
Z= co+ZcBi [xa—xB §1J+Cj B

|¢r

|¢r

do+qu [xBl—xB ” }

- CO+ZCBiXB +T(Cl Zceqy,,ﬂ

1]

d, +Zm:dBi Xg, + (d ZdBI y,,ﬂ
i=1 Yij
—| 242 (c —Z})H 4 2 (@, _Ziz)]

yrj Yrj

m m
where Z}:ZCBiyij and ZjZZZdBiyij
i=1 i=1
Therefore,
515 1, Xs 1 2 Xg 2
z21z2=2'+ (cj—zj) 2’ + (dj—zj) €)
Yii ]

It follows from (9) that Z* Z2 > z1Zz® only if

{zl + );Br (cj —~ z})} {22 + );i(dj —~ zf)} >717°
] j

1]
i.e.,if
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s (CJ - Z})(dj - 212) >0

1]

(2 ¢ )z

1]

zz(cj - z})+ z

i.e., if

ZZ(ZJl Y )+ z (212 ~d;)

(dj _Ziz)"'

—dj) < O (10)
It means that as soon as

ZZ(Z% -G )+ z (212 —d; )— );Br

1]

(Z}_CJ)(ZJZ_dJ)ZO'

no further improvement is possible and the optimal solution
isreached.

Also, it follows from (9) that

2z ‘ZlZZ—XB[ZZ(Z?—Ci J+ 2 (22 -d;)- );Br (z}—ci)(zf—dj)} (12)

Yi ]
Z1 7% is
yrj
maximum if
2(2 -0 )+ 2(2-d))- " (A ~c))(Z -d)) is
minimum. rJ

Therefore, we can conclude the following:

If
ZZ(Z} —C; )+ z (ZJ2 -d; )— );Br (ZJ1 —Cj )(212
i

then the non-basic vector «; € A corresponding to

min{ 2 250 - (a5 -,

i

—d,-)<0,

selected as the incoming vector. Using simplex method, the
outgoing vector is selected and a new basic feasible solution
is obtained. The process is continued till the criterion of
optimality is satisfied.
Assoon as

X
24 -c;)+ 7 (£ -d;)- ==

1

for al the non-basic vectors, no further improvement is
possible and the optimal solution is reached.

(Z}_Ci)(zjz_dj)ZO

Now, we consider the case of infeasible solution.
If the basic solution obtained at any stage is infeasible, then
we proceed as follows.

We compute min {XB ' Xg <O}, where Xg denotes all
basic infeasible solutions.

Let us suppose that min{Xa Xg < 0}: Xg, -

Then the basis vector corresponding to Xg will leave the
basis.

To find the incoming vector, we compute

max {ﬁ Yy < O}.
yrj

L et us suppose that
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max{ﬁi Yy < O} = ﬁ
yrj yrk

Then the non-basis vector ¢ will enter the basis.
We continue the process till the criterion of optimality is

satisfied.
V. ALGORITHM FOR THE PROPOSED METHOD

Stepl. Find an initial basic solution of the given quadratic
programming problem.

Step 2. Check whether the initial basic solution obtained in
step 1 isfeasible or infeasible.

If the initial basic solution is feasible, then go to step 3,
otherwise step 4.

Step 3. Calculate
A =22 -c)+ 2 (2 - d;)-

);Br (Z}_Ci)(ziz_di)

]
for all the non-basic vectors.
If A; =20for al the non-basic vectors, then no further
improvement is possible and the optimal solution is reached.

If Aj < O for some non-basic vectors, then find minA . In
this case, the non-basic vector ¢ € A corresponding to

min A is selected as the incoming vector. Using simplex

method, the outgoing vector is selected and a new basic
feasible solution is obtained. The processis continued till the
criterion of optimality is satisfied.

Step 4. Compute min {Xa Xg < O}, where Xg denotes
all basic infeasible solutions.

If min {XB ' Xg <O}= Xg , then the basis vector
corresponding to Xg will leave the basis.

To find the incoming vector, we compute

A
mm{—hyﬂ<0}
Yii

Aj Ay )
If maxy—: Yy <0 =—,then the non-basis vector
j rk

f
oy will enter the basis.
The process is continued till the criterion of optimality is
satisfied.
V. NUMERICAL EXAMPLES

Example 1.
Max z = (2x1+4x2 +X3+1) (% + X, +2X3 + 2)
subject to

x1+3x2 <4, 2x1+x2 <3, x2+4x3 <3, xl,xz,x320.S

Solution: After adding slack variables, the above problem
can be written in the standard form as follows:
Max(2x1+4x2+x3 +1) (x1+x2+2x3+2)
subject to

X + 3x2 +X4=4

2% + X, + X5 = 3

X, + 43+ Xg =3

X1, X, X3, X4, X5, X6 > 0.
After computing z*,z%,z} —¢; and Zz{ —d;, theinitial
basic feasible solution isgivenin Table| (a).

Tablel(a): Initial Tablefor Example 1

Xg
1
Bass | CB dg Xg Y1 Y, Y3 Ya Ys Ye T
i
4
Y, 0 0 4 1 0 1 0 0 3
Vs 0 0 3 2 1 0 0 1 0 3
Ve 0 0 3 0 1 4 0 0 1 3
z; —¢ 2 4 1 0 0 0
=1 .
22, i —d, 1 1 2 0 0 0
Z=2 A, 8 | - | -a 0 0 0

SinceAj < Ofor all the non-basic vectors, we have not reached the optimal solution. Therefore, we continue the process till

the optimal solution is reached.
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Tablel(b): Intermediate Table for Example 1

XB-
. |
Basis Cs dg Xg Y1 Y, Y3 Y4 Ys | Ve
Yij
Y, 4 1 43 13 1 0 13 0 0 -
Vs 0 0 5/3 5/3 0 0 -(W3) 1 0 -
5
Yo 0 0 5/3 -(1/3) 0 4 -(1/3) 0 1 —
12
1
Z. —C -(2/3 0 -1 43 0 0
Z'=193 [ @9
7% =103 7—d, -213) 0 2 U3 o | o
Z =199 A -(62/9) 0 -ove) | 4309 0 0
Tablel(c): Intermediate Tablefor Example 1
Xg,
Basis | Cg | dg Xg Y1 y, Y3 Ya Ys Y6
Yii
Y, 4 1 43 13 1 0 13 0 0 4
Vs 0 0 5/3 @ 0 0 -(1/3) 1 0 1
A 1 2 5/12 -(U12) 0 1 -(1/12) 0 14
zZ; —c; -(3/4) 0 0 5/ 0 14
Z =274
72 =506 z—d; | -G 0 0 V6 0 2
7 =225/8
A -(75/8) 0 0 112 0 101/24
Tablel(d): Final Tablefor Example 1
Bass | Cg | dg Xg Y1 y, Y3 Y4 Ys Y6
y2 4 1 1 0 1 0 2/5 -(15) 0
Vi 2 1 1 1 0 0 -(1/5) 3/5 0
A 1 2 12 0 0 1 (1/10) | 1720 1/4
Z —C, 0 0 0 11/10 9/20 1/4
1 ] ]
Z =152
72-5 z —d, 0 0 0 0 12 12
Z=1802 A 0 0 0 12 | 458 19/4

Now the criterion of optimality is satisfied, therefore the
optimal solution of the given QP problem isreached, whichis
givenby x =1, X, =1, X3 =1/2 and maxz=75/2.

Example2. Max z = (2% +3x2 +2) (x2 -5)

subject to x1+x2£L 4x1+x222, xl,xzzo
Solution: After adding dlack variables, the above problem

can be written in the standard form as follows:
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Therefore, we drop y, and enter y; to obtain the following
dual simplex table:

Max (2%, + 3x2 +2) (x2 -5)
subject to

x1+x2+x3:1
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—4x1—x2+x4=—2

X1, X, X3,X, > 0.
1 2 3 4

The initial basic solution is X3 =1, X4 = -2, which is
infeasible.
After computing Zl,zz,z} —C; and ij —d;, we get
the following initial dual simplex table:

Tablell(a): Initial Tablefor Example 2

. |lceld
Basis B B Xg A Vo Y3 | Ya
ys | o] o 1 1 1 | 1]o0
ya | 0] 0 -2 4 )-1 0|1
y
Z —C; 2 3 |o0o]o
1 ] ]

Z=2 -
72 =_5 —d; 0 -1 o o
2=-10 A, 10 | 10|00

T s
Since A;j20 Vj and Xg =Y3=1Xg, =Yys=-2, an

optimal but infeasible solution has been attained. In order to
obtain a feasible optimal solution, we select a basis vector to
leave the basis and a non-basis vector to enter the basis.

To find the outgoing vector, we compute
min{Xg, , Xg,} =min{ys, ya} =min {1 -2 = -2 = Xg,

i.e, the basis vector corresponding to Xg, =y, is the
outgoing vector.

To find the incoming vector, we compute

max{ﬁ:yzj <0}:max{ﬂ,ﬁ}
Y2j Yau Y22
e 8] 10 5

-4 -2 -4 yx

i.e., the non basic vector corresponding to Y, istheincoming
vector.

Tablell(b): Final Tablefor Example 2

Basis | Co | % Xg Y1 Y, Vs Y4
Y3 o] o 12 0 34 1| va
Vi 2] o0 12 1 va 0 | -(u4

zi—¢c | o| - | 0o |-a2
Z'=3
z2=-5 zZ-d; | o 1 o| o
z=-15
A o | 46 0| 52
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Now the criterion of optimality is satisfied, therefore the

optimal solution of the given QP problem isreached, whichis

given by x1=;, X, =0 and max z=-15.

Example3. Maxz=(2x + 3x2 +12) (% + 3x2 +6)

subject to
X + 2x2 > 10, 2% + 3x2 <60,
5<% <15 4<%, <30, xl,x220.

Solution: After adding slack variables, the above problem

can be written in the standard form as follows:

Max z = (2% +3x2 +12) (% +3x2 +6)

subject to
—x1—2x2+x3 =10

2% +3x2 + X4 =60

— X1 + X5 =-5
X1 + Xg =15
—Xo+X;=-4
Xo + Xg =30

X1, X, X3, X4, X5, X6, X7, Xg > 0.

After computing Z*, Z2, Z} —C; and Z,—2 —d;, the initial
basic solution isgiven in Table 3(a).

It can be seen from Table 3(a) that the solution obtained isnot
feasible and the condition of optimality is not satisfied.

Therefore, we introduce the following additional constraint:
X+X <M (M>0)

The next step isto eliminate

This= X + X, + X3 =M

:>X2=M—X1—X3 (1)
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Tablelll(a): Initial Tablefor Example 3

Basis | Cg | dg Xg Y1 Y2 Ys | Ya | Y5 | Yo | Y7 | ¥s
Ys 0 0 10 -1 -2 1 0 0 0 0 0
Y4 0 0 60 2 3 0 1 0 0 0 0
Vs 0 0 -5 -1 0 0 0 1 0 0 0
Ve 0 0 15 1 0 0 0 0 1 0 0
V7 0 0 -4 0 -1 0 0 0 0 1 0
Vs 0 0 30 0 1 0 0 0 0 0 1

L zZ; —¢ 2 3 0 o | o o 0 0
Z =12 .
726 ;—d, 1 -3 0 0 0 0 0 0
z=72
A -54 -234 0 0 0 0 0 0

Now, we eliminate x,. Therefore, the problem reduces to
Max z= (2% +3(M — x; — X3) +12) (% +3(M — % — X3) + 6)
subject to

—% —2(M =% —X%3) <-10

2X1 +3(M —Xl—X3) <60

5<% <15

4S(M—X1—X3)§30

X, X, X4 =>0.
175173

After adding slack variables, the above problem can be
written in the standard form as follows:

MaX z= (2% +3(M — Xq — X3) +12) (X + 3(M — X — X3) + 6)
subject to

=% —2(M =X —X3)+ X4 =-10

2% +3(M —x — X3) + X5 = 60

—% +Xs=-5

X + X7=15

—M=x—X3)+ X =—4

(M =X —X3) + %9 =30

X1, X, 1 X3, X4, X5, X6, X7, X8, X9 >0,

i.e.,
Max z = (8M + 12— %, — 3%3) (BM + 6 — 2% — 3X3) 2
subject to
XL +2X3+ X4 =2M =10 3
— % —3%3+ X5 = —3M + 60 (4)
—X+X=-5 (5)
X + X7 =15 (6)
Xg+X3+Xg=M-4 @)
— Xy — X3+ Xg =—-M +30 (8)
X1, X5 X35 Xas X5, X X7, X85 Xg > 0.
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Now, we compute z', 2%, z} —c;and z7 —d; and follow
the proposed method to obtain Table 111 (b).

It can be seen from Table 111 (b) that the solution obtained is
optimal but infeasible. In order to obtain a feasible optimal
solution, we select a basis vector to leave the basis and a
non-basis vector to enter the basis.

To find the outgoing vector, we compute

min {Xg : Xg <O}
=min{Xg,, Xg, , Xg, }
=min{ys, Y6, Yo}

= min {—3M + 60, — 5,— M + 30}
=-3M + 60

=Ys

= X,

i.e., the basis vector corresponding to Xg, =Ys is the
outgoing vector.

To find the incoming vector, we compute

mex ﬁ:yzj<o :max{gm,ngg}: 9M +99
Y2 -1 -3 -3

i.e., the non basic vector corresponding to y3 is the incoming
vector.

Therefore, we drop ys and enter y; to obtain Table 111 (c).

The solution obtained at this stage is optimal but infeasible.
Therefore, we continue the process to obtain a feasible
optimal solution.
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Tablelll(b): Intermediate Table for Example 3

Basis | Cg | dg Xg Vi Ys | Ya| Vs | Ve | Vi ]| 8| W
Ya 0 0 2M-10 1 2 1 0 0 0 0 0
Vs 0 0 -3M + 60 1 @ 0 1 0 0 0 0
Ve 0 0 5 -1 0 0 0 1 0 0 0
Y7 0 0 15 1 0 0 0 0 1 0 0
Vs 0 0 M- 4 1 1 0 0 0 0 1 0
Yo 0 0 -M +30 -1 -1 0 0 0 0 0 1

X zZ; —¢ 1 3 ol ol of o] o] o
Z =3M+12
Z°=3v+6 Z—d, 2 3 ol ol oo o] o
z=9M* +54M + 72
Aj oM | om+99 | © 0 0 0 0 0
Tablelll(c): Intermediate Table for Example 3
.| cg| d

Bass | "B “B Xg Y1 Y3 Y4 Ys | Yo | Y7 | Y8 | Yo
Ya 0 0 30 13 0 1 2/3 0 0 0 0
Y 3| -3 M - 20 13 1 0 -(U3) 0 0 0 0
Ve 0 0 5 @ 0 0 0 1 0 0 0
Y7 0 0 15 1 0 0 0 0 1 0 0
Vs 0 0 16 2/3 0 0 13 0 0 1 0
Yo 0 0 10 -(213) 0 0 -(U3) 0 0 0 1

1
Z'-p Z; —C; 0 0 0 1 0 0 0 0
2 2
Z =66 §—d; 1 0 0 1 0 0 o | o
Z=4752
Aj 72 0 0 93 0 0 o] o
To find the outgoing vector, we compute Now the solution obtained is optimal and feasible, therefore,
min {XB. ‘X < 0} = 5=V, =X, we stop the process.

i.e, the basis vector corresponding to Xg, =Yg is the The optimal value of the objective function is 4392 and the

outgoing vector optimal solution is

: . . 3M -65
To find the incoming vector, we compute X1 =5, X3 = N
Aj _ A _ T2 M —
max{';y3j<o}—1__ i.e, Xy =5, XZZM—Xl—ngM—S—ﬂ:@.
Ysj ya -1 3 3

i.e., the non basic vector corresponding to y; isthe incoming

vector. Therefore, we drop yg and enter y; to obtain Table

11 (d).
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Tablelll(d): Final Tablefor Example 3

< | Cs| d
Basis | “B| ¥B | Xg Voo | Ya | Ya | Vs | Yo [ V7| Ve |V
y, | of o 85/3 0 0 1 23 | w3 [ o o | o
3M - 65
Yo | 2] 2| T3 0 1 o |-w3y| w3 | o o | o
Vi 1] -2 5 1 0 0 0 -1 0 o | o
Y7 o| o 10 0 0 0 0 1 1 o | o
ys | 0] o 383 0 0 0 u3 | 23 | o 1] o0
Yo | 0] 0 4013 0 0 o |-w3|-@3| o o | 1
=7 Z} —C; 0 0 0 1 0 0 0 0
2
Z"=61 ?—d, 0 0 0 1 1 [ o oo
2=4392
A 0 0 0 95 72 0 o | o

VI. COMPARISON OF THENUMERICAL RESULTS

The following table shows the comparison between the
proposed method and other optimization methods:

TableV: Comparison of the Numerical Results

Example Reference gorfﬂtm O\‘l);' umeal
Proposed (1,1,05) 375
Ref.[9] (1,1,05) 375
Ex.1
Ref.[10] (1,1,05) 375
Ref.[22] (1.5,0,0.75) 23.75
Proposed (0.5,0) -15
Ex.2
Ref.[23] (0.5,0) -15
Proposed (5, 16.66) 4392
Ex.3
Ref.[8] (5, 16.66) 4392

It can be seen that the results obtained by the proposed
method are the same as those obtained by other methods for
amost all the examples, which proves the validity of the
proposed method. For Example 1, the optimal solution
obtained by Jayalakshmi(?? is different from that obtained by
the proposed method and | claim that the optimal solution
obtained by the proposed method is the correct one.

For solving Example 2, Jain and Mangal'™® have used that
a<b and c<d=a-c<b-d. But, thisisnot dways
true, although the optimal solution obtained by them is the
same.

Asadujjaman and Hasan!® have constructed seven simplex
tables for solution of Example 3, but only four tables have
been constructed to solve the same problem by the proposed

methods shows that the proposed method helps to save our
time.

VIlI. CONCLUSION

The optimization method proposed in this article provides an
easy method to find the optimal solution for al quadratic
programming problems that have linearly factorized
objective function and linear constraints. This method is
applicable to al problems regardless of the existence of a
feasible solution. Additionaly, we save time during
computation because the proposed method has fewer steps
than the existing methods.
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