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Model Development

A mathematical expression that describes the problem’s objective is referred to as the objective
function. For example, the profit equation ”=10x would be an objective function for a firm
attempting to maximize profit. A production capacity constraint would be necessary if, for
instant, 5 hours are required to produce cach unit and only 40 hours are available per week. Let

x indicate the number of units produced each week. The production time constraint is given by
x<40 ) '

The valuc of 5x is the total time required to produce x units; the symbol< indicates that the
production time requircd must be less than or equal 1o the 40 hours available.

The decision problem or question is the lollowing; [Tow many units of the product should be
scheduled each week to maximize prolit? A complele mathematical model for this simple
production problem is

Maximize P=10x objective function
Subject to (s.t.)
5x< 40 first constraint
x= 0 sccond constraint

The x > Oconstraint requires the production quantity x to be greater than or equal to zero, which
simply recognizes the fact that it is not possible to manufacture a negative number of units. The
optimal solution to this model can be easily calculated and is given x=8, with an associated
profit of $80. This model is an example of a linear programming model.
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' CONSTRUCTION OF THE LP MODEL .

ents of ah LP model by using a simple two — variable example. The -

c elem ;
and interpretation of the general LP problem.

This section illustrate the basi :
for the solution

' results provide concrete ideas

Cxample
. Reddy Mikks p
: following table provides the basic dat

o raw materials, M1 and M2. The

roduces both interior and exterior paints from tw
a of the problem:

Row materal M1
Raw material, M2 1
Profit per ton($1000) '

- A market survey restricts the maximum daily demand of interior paint to 2 tons. Additionally,
the daily demand of interior paint cannot exceed that of exterior paint by more than 1 ton.
ine the optimum (best) product mix of interior and

' Reddy Mikks wants to determ
exterior paints that maximizes the total daily profit. SR Qo (P Vcder 2 ceolS
B, +4X2E 24 |pasz = B Xit4ax, © > eciwen Ve b)csl-:};f)'d"m{
w1 Xs 6 € Objtd’-’“t[goa() e Qim f:b
X a & 2 ’V/& C)Ph‘nnl(‘
X2-¥, 1 ' @ Conints that We Nn<ed
\‘5 SQ/"!K(_‘-S

<
/ -,
X 70
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— Each bat of the first

. hats. ..
any produces two types of co:lsbg,ch hat of the second gpof :
R . A coinv.lr)ice as much labor tume as dgompany can produce 2 to S
3/ Nk 2 & 0’0 gp:llr;‘iltlsuZC of the second ty]?;. 3‘ 3;, 21;1; of the first and scccl)ndn;ygs e
L R . . arket liml auly - . type 1 2 g
Ko ! \—bPe‘l ' i ;Ogag- t':h;s[;lumc that the profit per hat is $8 for tyP

s ‘ 150 and ats. :

ol \"'}P < maximize
roduce to
y ine the number of hats of each type to P '
"\ : Ay iz type 2. 'Determ . .
) l . |‘“e

profit. . MQ/(' —z &) t b . ) h : :

hailgbon bspedec m T g g X150 o
A i S L
X Xe'z0 h_L"S \"H?(\‘Jr‘n?_)(p_‘zlf;'csd ha hes 292

, 2X & X =00 les volume for A is at
P - @ A‘ ‘ mpany produces two products, A and B'Thi,xjer the company canpot-
o iA "4 - leaz(: 863% of theftotal saledof bouéia%i{g'gsgucts';lse' one raw material
A= Xy i it of A per day. DO '
) sell more than 100 nnt

R g usage raies.
; o availahility is Limi edt024011?adw-The . a2
P 3=X2. * whose maximum daily a;aitabmtigth?j‘i and 4 Ib per unit of B. The umt .
o i - of the raw material are D eq © ively. - ssve
: : .o nd $50, respectively. -
, , =204 +D0%2  prices forA_‘and B are $221a roduct mix-for the company.
, Max ‘Z- N (a) Determine the optimal p
‘ ' Y. SHeum .
. X4 < oo Seaxy 708 -
2 ¥, +A X2 <240
X Ix'?— 7/0
“ : : Dean’s Furniture Corn-pany assembles from precut lumber two types c'?f
3 , - . kitchen cabinets: regular and deluxe. The regular cabinets are painted white,
: : A ~° and the deluxe onés are varnished. Both the painting and the varnishing’
0)9 -5 - . occur in one department. The daily capacity of the assembly department
Ty . S -

can produce a maximum of 200 regular cabinéts and 150 deluxe ones. Var-
nishing a deluxe unit takes twice as much time as painting a regular one. Tf

the paincing/varnishing dep_artment 18 dedicated to the deluxe units only. it
can complete 180 units daily. The company estimates that the profits pEr
$ , unit for the regular and deluxe cahs '
: ‘ (2) Formulate the problem as 5 linear program and fing the optimal pro-
duction schedule per day, I '

(b) Suppose that be

S e
———lr il

cause of competition; the
and deluxe units must, be e

] EE - sensitivity analysis to dete
; : i in (a) remains unchanged:

profits per umt of the'r-egular :
duced to $80 and $110, respectively. Use
fmine whether or not the optimum solution

Scanned with CamScanner



Eo- = CHE .

sy de M -/ W 2o dgay— ol B

r @ “Shndaed. de S 3 ) Ol /fwdb)«fmcpfs

=

6
6

6/\« +3X2~Mg<5m | @;
v adda %Jf_wg Necvable ’: 05 Lh ST
RS LY TR B g /_Y_u‘ b, R -

db\\%t’?" dsyh al wy_\) | — adudk ancunl e—

s 4 2Bo - (64, 4 Sks_ - 2/@)
N OF I Cagw?ffs W)f, Unised] gemount  bo- aefe

eX

A YA . ”S>,\<,Jg> "

g suktaol o swplus VaRghie

(’l/\/l-\-Q-)(-zrng ”‘/\/'-{z'6
Aea (WA 2002 s

Max 2z Soxi4+)\20r | -
XU&X ~_qWo Q/(\ﬂ, l’,)(m, < g0
e _\AO : (S)/l-\- /2 éGO L;L“\‘Zt;)

. 5 o\ ?, o ( - 2
& .

—J’_,___J____—_I—J—-—L——_"—L——_ - i * l = = 5 ‘ i * . — '-\
. smile... @& .

Scanned with CamScanner



,'

|

s e e i

MQX - 80X + 12042 +°X3 —tOr{/L(

Sinpler Mehod

_NL__c.) q__Q:O_uLSi_A*D zo o=

SrPley  as

@

@ <+ I

) 2XL+L(/(2.“’(X3 '{‘OX"{ =30

) S X 4 X'L +OX3 X"‘ z 50
a )/, /Xz,/\/g,/r”t =0

o Z QO/(,—\io‘/\’?_za """"""" -

' Fn a&v:

[‘ a A/ Md % X?> /(b‘ IQ'H .rq/h_o "5 IVJ;\/a’).J‘o}JUW
- b . — f_,_; 3,g ,9,”51 [0)130&4_)
etz [se ;‘” © L Hiet 33 ableo g2 (1)

1 3 "0";’/“5 T U 1 o] 2|90 | 20 2 ldealds ©J
l = t/S 'n L/[_Q_/_'-Lh\ﬁﬁﬁ-_@ L>- l T_T&M»"L‘.
o Mg L te —TLD” L s @
A//= .r;:;;,—d—\\ | 'ﬁ’"’tr G 20 ZQC\O - Ccﬁr = |
\ (1 o g X y S et X l “u ’ _ e
’ : - 7"5 0 _'Jq 1 Yo | .
B I T 0y % ] e, et st et [
g QE)@“’ 5 l 3/[0 -\fg \2 [ JURY N en\'gf"‘r\é.j/b%\‘.‘)g&fh\!‘@\”
-8 4 ’/?/ l 1 lees, . o \OVINA
Yy A R Jg. , 22100
‘i'-i:. |
xS )
.% o) b q?hmcv\ ) 5\ )é\,hop o»»yj JS*
- ‘(DQ\G \é not goba)mk_z(o\ﬂ_ (_'f;. MQ)/ - At rahls )l
b -‘}‘\":\‘L | ophm/\
= o O
%
\:jf-‘ ” . ‘}‘ w7 ?2/09
a
)
3
,_.,» Sm;)ehvme

Scanned with CamScanner



Scanned with CamScanner



No Sdl\}e

Vo T =\UX 43Xz

<\
C)J/\ '*?")/2-5\60
22X X1 S\s o
Uy, +lxe 5o
/\/\/)/'LZO
Ma ¥ Z = \2 X\ a&X2
Bx v+l X2+ X2z150
2h 4 e + XY : (o
WX+ A4 N 220
Xy Mo Xz, X4 X6 Z e
Z N\NLX —¥Xrzo

SimPles

Scanned with CamScanner



No.

.}

@)

1e,

ONe) ,,_\@‘D;‘O - op |0~ ¢

oR2G

op Himad <ot

Xz 6

fo - 2g
A gL

X”l..,z“ c

,)(,6_1,0 S

. Lo r@ﬂ*ﬂ??\
@ Cluol

- 65

%

65 |
2o |

Cz {20Q

Ko Lwme - (X 2x,y




No.

= ,__u.»—B)g M C()en“-hltb_x l‘edm,?a(/f sl ;5\ =5 \S C'PJ:S

e

mo Zs U M ek e o sl

<} | | May . Ma Jx=

Ll aXe =R BSRR « Y2, I YV S KV

"{/(l &) g)/?. ?C. 6 )

Xva X, Ly | o

i, A2z 0 slye  simPlex

| 2f0 May s

NN 2z UX o " M ‘/‘)\ + M Q T S TR &7 0 L
> MER +{Pa L P

3 Xra Xy + IQ\ =% Lo Cleake \
TR TEAS A & S e =g I denkbu

Fiva

X A Az Sa Rffs yobio

e ' 6o o
L
-

L ke e

Scanned with CamScanner ‘



T
e
) // @
e e 1

— R Hs ©
: - A\ -
. A= Xa X -@-'—"G'?f‘ ] S
Y - L/g,/u-————@————-b”” S
—= d’?:, \ @) O 1 O 3 i ‘Q
Y i -—i 2 " O 1\ ' %( . [@
' | o O | A L.
: = = I
‘ . v
ey o 260 qbabiss Qasic Jige god blel
eliables &
Q,Gj ()373\ \dmkb o\{wo A 5 o ‘ \
Q‘ I Ly, -X2 g

QQ, 76 (/{/(\ KX‘L’YXZ
\5(@1 Aogy UxaAg
Z= WX+ Xe 1 (q T —UlarXy)

Z e (- X+ (L “'311/ A1=9M

Scanned with CamScanner



&

o

!

N .

RO
SRS

O

G

;/%Mt\; ’l"\ O '%M#‘/g

®)

S ) >
s po-

\[27 0 O Y3
B -} o -4

iy A 8 &4 @8 @8 8 @ @S " @ € 8 §© 9w v @

S X
rJ -

LW

O e o 36
\ e o Uk

o0 || \

P2 o | A3 o |
o M5 0 M ~ M-

6]
\

“\p

35
~|

o o b Th

G G -~k 25
\ O 2 T\

l
o \

Q()\mm« <ol

Scanned with CamScanner



6’\‘ Qféblem -

CUA 4 3U~Kz & P oL
X245 % Xy < (4 o
«X)(o. A2 Ay 10055

S Min (= i@
Q,:_ 2 —3)( o X 2

Rzz 6 Y X “3’(2"(}(3

| CZQ\—\(\)‘L < quyt*"’){z,*-/l/g
{_q*?X\ “\’(’{)(g \X? 2 0
4T XY X Ae <q

Scanned with CamScanner



s/ @/ ¢/ 45

@ @ @
=
&g-
‘\"
S<__
>
=~

){7 o A %
5 \*5 %,/5 D "‘&%Z?d«m”

ST T v e F vl nining @@ e e e @ @@

Scanned with CamScanner



O V5 & | s

—Q. Me O | S 3

2 T |
e T —— 0 -\ \¥/5

_ophmad

Scanned with CamScanner



v

. T B I /B

No

Ma,z(fz

le 6—*)(2"1)/1

R

34

-

cC[o(/ L

{ — X2 = Q—X_L—kg)(k zé‘ I

X\

o S

, Q f

2

2

-l O

G

2.
l

S
2L
O
o

)

—\

Ola [

w2

s WO

\/f)_
o

V2

O

O

\

B end/ o ()hase )

l%%()tco)\ Cose

5
5
>
B
2
|
o
2
2

@ Wedtle . o sbS Qs

Scanned with CamScanner

e
&‘." AR
[



—

No.

_——r—

andend Yorm  Max 2=, 28X
X X 2, X3 ,X V- I N————

S

eX 8

CMas s34 422
sy X pyXag 22U
to Xe¥2 xo ¢33

7 = 3~ D Xz
)(\l )(?_ /(5 )(u(

S

de;%]gf[7;;n
 Dor’k WHe ..me?h(_%.

E N, T - -

O

Xyl g 4\ O

LY

%O _eanlis

=

2

o= o\
o Luye o e

&l

o afle | =gl
\ sllo o ‘o

.r’

2

O o e O}

N

| D

“3fee 2/1)

w22 8/o]

Lu/ll

/Il |

oL ©O w2 O

(W

\dl2o |

it o |

B

o

L

 fifeenabie cmse

—_

S

" ]

smie.. .

Scanned with CamScanner



UV

No.

ophmod  z =125

N

Az 24 o= 6 o

b b ddddddy

Xo< 2l X e \D

< b C= %/\—rC{Xz

XaUXocg . Xalr 44 z<:

Xi49Xe <y Y 24 Ny o

X Xo zro _ X X X /v(?) o

L%, Ao K2 Xy W S | ol or

-— f' wr wr W W P ‘D i;‘ i’ ii

M _— - AT

Scanned with CamScanner



o

No

'"MQO( ?' < 2)/' + X2 uw Z. }Z)’Q < J/)
Loy
X\-X‘Lé@ . X“‘XQ—*\‘XRaLa

X < (o 0%« X U 240

Xi s S0 X Ko AaXa 00
)(‘L A 7—‘9—-)(\‘)(‘)_ -l o O

TOOP OO OORS

P

wWﬂ

o X

- , = s sveeradsetrpmanes

*Sr Mﬂbotm d«ﬂq’i o}é_,d

q&-(i

z /= -t &6 O o

Az -t L o | \¢e
Xul2e o o ' | 4o

b
!

[
I}
I W

?: '\ 7

j " i il f " i
= | f—’j——u_!bi '_-/L-|

i J/

BN b L R s ks Ra

smile..

3

Scanned with CamScanner



