LP Sensitivity Analysis

Max: 50X + 40Y Profit . . .
?
s.t. 1X+2Y<=6 (1) Production time in minutes What is the new feasible region:

5X +3Y <= 15 (2) Raw materials in units a, e, B, h, d, A and a form feasible region
2X+ Y >=2  (3) Customer vdemand
X+2Y >= 2 (4) Customer w demand

: _ ,
X Y>=0  (5) Non negativity What is the value of Joint B(X, Y)? B(2/3, 2/3)

A What are OBJ values at joints e, ,h and B?
2) 61 Y OBJ value at joint B(2/3, 2/3) =
< \ = 50(2/3) + 40(2/3) = 60
\5 (0. 5) OBJ value at joint (0, 2) = 40(2) = 80
M O Max: 50X+ 40¥ OBJ value at joint h(2, 0) = 50(2) = 100
4
(1) . OBJ value at joint a(0, 3) =40(3) =120

OBl value at joint d(3, 0) =50(3) = 150

Optimal Max OBJ value at joint
Optimal solution A(12/7, 15/7) = 171 3/7

Is OBJ value at origin C(0, 0) feasible? No,
Why? Because C(0, 0) is outside of feasible region

- B{2/3, 2/3), OFV 1]\‘
. : }3‘, 0), OFV=150

/I\ . hx
N 2> \ 4 7
0 g 3\ 5 6\

h(2, 0), OFV=100
N\

Obj. - Min: 50x + 40y



A B C D E F
Max: 50X + 40Y Profit

1 Maximize Profit
s.t. 1X+2Y<=6 (1) Production time in minutes 2 X Y  =SUMPRODUCT(B4:C4 5B53:5C53)
. . . . T g x .
5X+3Y<=15 (2) Raw materials in units s Unistomake 107 TG ot Profi
2X+ Y >=2  (3) Customer vdemand 4 Unit Profits §50 $40 0
X+2Y >= 2 (4) Customer w demand 5 LHS RHS
X, Y>=0 (5) Non negativity 6 Constraints X Y Used Available
7 Production Minutes 1 2 0 4= b
A B C D E F & Raw Material Units 5 3 0 2= 15
1 |Maximize Profit 9 |Customer v Demand 2 1 0 >= 2
2 X Y =SUMPRODUCTIB4:C4,5B53:3C 19 | Customer w Demand 1 2 0 o 2
s sz %
3 |Units to make 1 8 ¢ 2 1T Total Profit 11 =SUMPRODUCT(B7:C7,5B53:5C53)
4 Unit Profits $50 $40 171 37 ., oTpmmmm——— e
3 LHS RHS Gengral | Integer | Problem |
& Constraints X Y Used Available i ;
' Seconas
7 Production Minutes 1 . B <= 6 Hax Time: Load Model... |
8 Raw Material Units 5 K 15 o= 15 Iterations: | 100 |
9 Customer v Demand 2 1 5 47 | == 2 : Save Mode
10 Customer w Demand 1 2 B = 2 Frecsion: le0p5  Solver Options @
Pivot Tol: 1e-006 Man Time: M | seconds
5 Solver Parameters V7.0 @ Reduced Tal: 1e-006 Iterations: 100
cet Cell: [Eorgl @ Solve Precisian: 0.000001
Equal To: % Max ¢ Min " value Of llli Cloze R Tolerance: : g
hanaing Variable Cells: | Use Automatic Scaling
By Changing Variable Cells: Modd | ont | Conmvergence: | 0.0001
| SB53:5053 o phans v Assume Non-Megative
Subject to the Constraints: |5tandard LF Simplex ﬂ [~ Bypass Solver Reports e [ Use Automate Scaing
SDe7:iDeE <= fFiT.eFen — ..L".ssume Mon-Megative . [T Show Iteration Results
SOEmE0i] B= SFETiEFEll Add | Variables | Estimates Derivatives Search
@ Tangent (@ Forward (@ Newton
Change | Reset All | _ ] ] ] ]
(7] Quadratic {7 Central () Conjugate

Delete | Help | OK | Cancel ‘ .
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A B C D E F G H
. 1 Microsoft Excel 12.0 Sensitivity Report
Max: 50X +40Y Profit 2 Worksheet: [Copy of LP.xlsx]Ex1
s.t. IX+2Y<=6 (1) 3 | Report Created: 02/27/2010 18:27:03 PM
5X+3Y<=15 (2) 4
IX+ Y >=2 (3) 5 Targetltljell i Max) —
6 Ce Mame Final value
X+2Y >=2 (4) - - -
7 sDS4  Unit Profits Total Profit 1713/7
X, Y>=0 (5) s
9 Adjustable Cells
10 Final Reduced Objective Allowahle Allowahle
11 Cell Mame Value Cost Coefficient Increase Decrease
12 SB53  Units to make ¥ 1 5/7 o0 50 16 23 30
A B c ]
Microsoft Excel 12.0 Answer Report 13 SC53  Unitstomake Y 2 1/7 0 40 o0 10
worksheet: [Copy of LP.xIsx]Ex1 14
Report Created: 02/27/2010 18:27:03 PIM 15 | Constraints
Result: Solver found a solution. All const - -
Engine: Standard LP Simplex 16 Final Shadow Constraint Allowable Allowable
solution Time: 00 Seconds 17 Cell Mame Value Price R.H. 5ide  Increase Decrease
Iterations: 5 18 SDS7  Production Minutes Used 6 7 17 ] 4 3
Subproblems: 0 R P
Incumbent Solutions: 0 19 SDS8  Raw Material Units Used 15 8 4/7 15 15 6
20 SD5%9  Customer v Demand Used 5 4/7 1] 2 34/7 1E+30
21 SD510 Customer w Demand Used 6 (] 2 4 1E+30
Target Cell (Max)
Cell Mame Original value Final value
SDS4  Unit Profits Total Profit o 171 3/7
Slacks:
Adjustable Cells 1) Slack for a constraint = value of (LHS — RHS)
cell Mame Original Value Final Value 2) Slack for binding constraints = zero
SBS2  Units to make X o 1 5/7 3) Slack for not binding constraint > zero
SC33  Units to make ¥ o 2 1/7 4) Slack for non negative decision variable =
amount it exceeded its lower bounds of
Constraints zero
Cell Mame Cell value Formula Status slack
SDS7 Production Minutes Used ] SDS7<=SF57 Binding 0
SDS8 Raw Material Units Used 15 SDS8<=S5F58 Binding 0
3059 Customer v Demand Used 5 47 SDS9==S5F59 Mot Binding 34,7
30510 Customer w Demand Used ] SDS10==5F510 Mot Binding 4




Adjustable Cells Max: 50X + 40Y Profit

Final Reduced Objective Allowable Allowable st. IX+2Y<=6 (1)
5X+3Y<=15 (2)

Cell Mame Value Cost Coefficient Increase Decrease
SBS3  Units to make X 157 0 50 16 2/3 30 2;(( + zi >= 22 (3)
SCS3  Units to make Y 2 1/7 0 40 60 10 +2Y >= (4)

X, Y>=0 (5)
If OFC of x > OFC of y, then the |slope|=>1
=|50/40=-1.25|>1, Ifx1™1,->, |y| ™1.25

'\,\ A slope (b) = (y1-y2)/(x1-x2)=(2.5-0)/(0-2) =-1.25
P . .
The optimal solution OS at Point A(12/7, 15/7) will NOT change
\ and the feasible region will be the same:
5 ¥.c(0.5)

as OFC of x ™ within 50+16 2/3, OFLine turns clock-wise
as OFC of x {, within 50-30, OFLine turns counter-clock-wise

. as OFC of y ™ within 40+60, OFLine turns counter-clock-wise
(\:L%\S\ as OFC of y ' within 40-10, OFLine turns clock-wise
(3)\\ Update OFV = xOFC * 12/7 + 40* 15/7 or 50%12/7 + yOFC*15/7
\ N A(12/7,15/7), OFV = 171 3/7
2

as XOFC or yOFC at'its limit, it may lead to alternative optimal
solution (0S) s

SA would NOT be applicable when xOFC is outside xOFCR or

g(0, 1)
. A would NOT be applicable when yOFC is outside yOFCR
C(0, 0) N b(6, 0) - X XOFC & yOFC are profit margins,
0 1IN S~ 3\ 5 5\' can you see what are optimal
f1,0), h(2, 0), BFV=1D f2 solutions when xOFC or yOFC

Obj. Min: 5.314-4[]3, \ A SR HE outside of its OFCR?

P . <L



Answer Reports for xOFC=10

Target Cell (Max)

The Reduced Cost for each variable equals to the per-unit
amount that the variable contributes to the objective

function value, minus the per-unit value of the resources

Cell Mame Original Value Final Value
3D32  Unit Profits Total Profit 102.8571479 120 it consumes at their shadow prices. For example:
xConstC Shadow Price
1 20
Adjustable Cells 10 — g < 0 — 10— 20 = —10
Cell Mame Original Value Final Value 2 0
$8%3  Units to make X 1 5/7 0 1 0
SC3%3  Unitsto make Y 2 1/7 3 rE ’2:]\,'
10— | g|=4n—4ﬂ=
Constraints 7 ] )’
cell MName Cellvalue Formula Status Slack
SDS7  Production Minutes Used 6 S5D57<=5F57 Binding 0 X would be profitable (X S 0)
SDS8  Raw Material Units Used g SDS8==5F58 Mot Binding 6 .
SDS9  Customer v Demand Used 3 S5D%9>=5F59 Mot Binding 1 if xOFC /]\ $10, or
SDS10 Customer w Demand Used 6 5D510>=5F510 Mot Binding 4 XxOFCis at least 20. read p-148'9r
Sensitivity Reports for XOFC=10 Fig. 4.10 & Key Points for more details
Max: 10X + 40Y Profit Adjustable Cells
st. IX+2Y<=6 (1) Final Reduced Objective Allowable Allowable
SX+3Y<=15 (2) Cell Mame Value Cost Coefficient Increase Decrease
X+ ¥ >=2 (3) $BS3  Units to make X 0 10 10 10 1E+30
X+2Y >=2 (4) S5C53  Unitsto make Y 3 0 40 1E+30 20
X, Y>=0 (5)
Constraints
A B ¢ D Final Shadow Constraint Allowable Allowable
1 Maximize Profit Cell Mame Value Price R.H.Side Increase Decrease
2 —-— X . ,‘Y ----- ,:SUMPRODUE 5D57  Production Minutes Used & 20 & 4 2
3 |Units to make (AT 2T TotalProfit— “snsg Raw Material Units Used g 15 16430 6
4 Unit Profits $10 $40 | 102 6T 3DS9  Customer v Demand Used 3 2 1 1E+30
SD510 Customer w Demand Used & 2 4 1E+30




LP Sensitivity Analysis —
Equ (1) RHS Value Has Increased

Max: 50X + 40Y Profit 15 Constraints
s.t. 1X+2Y<=6 (1) Production time in minutes 15 Final ~ Shadow Constraint Allowable Allowable
5X+3Y<=15 (2)Raw materials in units 17 Cell Name Value  Price RH.Side Increase Decrease
2X+ Y >=2  (3) Customer demand v 18 407 Production MinutesUsed 6 7 17 6 1 3
X+2Y >= 2 (4) Customer demand w 19 $0S8 RawMaterial UnitsUsed 15 3 4f7 15 15 6
X, Y>=0 (5) Non negative 20 SDS9 CustomervDemandUsed 5 4/7 0 2 47 18430
A _ _ 21 $D310 Customerw Demand Used 0 2 4 1E430
2) BY Draw Constraint Line (1):
If RHS (1) = 7, Line(1) moves up,
\-‘ \ OS moves up
\5 hel0: 5) OFV value moves up = 178 4/7 = 171 3/7 + 7 1/7*1

~

If RHS (1) = 10, Line (1) & Line (2) joint at Point c
OS is at Point c(0, 5)

OFV value =200 =171 3/7 + 4*7 1/7=40*5

If RHS (1) = 12, forms new feasible region

+.0S changed, new Line (1) becomes redundant
OFV-is still at Point ¢(0,5) = 200

e{ﬂ, E'}lc j \\\\ : Remarks.
RHS=7: Let X=0, Y=3.5 or (0, 3.5) & let Y=0, X=7 or (7, 0)
(4)ﬁ\ : "~.. RHS=10: Let X=0, Y=5 or (0, 5) & let Y=0, X=10 or (10,0)
~~.RHS=12, Let X=0, Y=6 or (0,6) & let Y=0, X=12 or (12,0)

C(0, 0) ™ . b(6:0). - - Degeneracy: if RHSR has 0 allowable J,
0 1N 2 T~ 3\ \ 4 5 5\? SA may change, read page 151 on sec
f(1,0) h(z2, 0), OFV=100" ", 4.5.12 for details

Obj. - Min: 50x + 40y



15

A B C D E F & H
Microsoft Excel 12.0 Sensitivity Report

Worksheet: [Copy of LP.xlsx]Ex1

Report Created: 02/27/2010 22:53:53 PM

Target Cell {Max)
Cell Mame Final value
5054 Unit Profits Total Profit 171 3/7

Adjustable Cells

Final Reduced Objective Allowable Allowable

Cell Mame Value Cost  Coefficient Increase Decrease
%853 Units to make X 157 0 50 16 2/3 30
$C$3 Unitsto make Y 2 1,-'r]lr 0 40 a0 10

Constraints

Final Shadow Constraint Allowable Allowahle

Cell Mame Value Price  R.H.Side Increase Decrease
5057 Production Minutes Used G 7 1/7 G 4 0
5D58  Raw Material Units Used 15 g8 4/7 15 15 ]
8039 Customerv Demand Used 5 4/7 0 2 34/7 1E+30
SD510 Customer w Demand Used ] 0 B 0 1E+30

Degeneracy: if RHSR has 0 allowable J’, SA may change, read
page 151 on sec 4.5.12 for details. Equ (4) RHS value =6

SA of Const. Coef. Can be done with the Reduced Cost
computation: to make Reduced cost > 0 for Max or < 0 for Min



Max:

LP Sensitivity Analysis: Change of RHS Values of Constraint (1)

50X + 40Y Profit

s.t. 1X+2Y<=6 (1) Production time in minutes
5X +3Y<=15 (2) Raw materials in units
2X+ Y >=2  (3) Customer demand v

X+2Y >= 2 (4) Customer demand w
X, Y>=0 (5) Non negative

RHS values within RHSR: changes the optimal solution point (X, Y) and the optimal
OBJ value by 50X + 40Y = 171 4/7 + Shadow Price x Incremental + of RHS value

(1)RHSR = (6 -3, 6 + 4), Optimal solution (X, Y) changes as RHS varies, thus the
change in the optimal OBJ value. The updated 50X + 40Y =1714/7 +7 1/7 x
Incremental £ of RHS value.

These two situations are best depicted by the graph below with two dot lines each
referring to the Constraint (1) at its lower or upper limits. We may view the situation
as if Line (1) slides parallel from its lower position passing through point ¢(3, 0) with
the OBJ line sliding to its maximum possible position along the way and its value of
50x + 40y = 50 x 3 = 150 at the point d(3, 0), to its upper limit position passing
through the point c(0, 5) with the objective function value of 50X + 40Y = 200.

The Shadow Price of a constraint is the amount of the objective function value to
increase or decrease due to one unit of change in the RHS value of that constraint.

The shadow price for:any.nonbinding constraint is always zero, because RHS value is

more than needed.

The shadow price of Const (1) of 7 1/7 means if the RHS value of Const (1) increases or
decreases by 1 unit within the allowable range (3, 10), the objective function value will
increase or decrease by 7 1/7, respectively, i.e., if the RHS value of Const (1) increases by
3 units, still within'the allowable range of (3, 10), the optimal objective function value will

increase by 3 * 7 1/7 = 21 3/7. However, the optimal vertex (X, Y) has changed and

needs to be calculated through Solver
15 |Constraints

16 Final ~ Shadow Constraint Allowable Allowable
17 cell Name Value  Price  RH.Side Increase Decrease
18| 3DS7 Production MinutesUsed 6 717 § 4 3
19| 3D53 Raw Material UnitsUsed 15 8 4/7 15 15 §
200 SDS9 CustomervDemandUsed 5 4/7 0 2 347 1E+30
E{E.‘} 21| $DS10 Customerw Demand Used 6 0 2 4 1EH30

&

N 2> 3\ \ 4

f(1,0) - h(2; 0), OFV=100" &~
Obj. - Min: 50x + 40y



LP Sensitivity Analysis: change of RHS Values of Constraint (2)

15 |Constraints

Max: 50X + 40Y Profit 16 Final  Shadow Constraint Allowable Allowable
st. 1X+2Y<=6 (1) Productiontimein minutes 17 (el Name Value  Price  RH.Side Increase  Decrease
5X+3Y<=15 (2) Raw materials in units 18| $DS164 Customerv Demand Used 60 2 4 1ER0
2X+ Y >=2  (3) Customer demand v 19 $D$165 Customerw Demand Used 5477 0 2 3STUBSTL 16430
X+2Y >= 2 (4) Customer demand w 20 $D$162 Production Minutes Used 6 717 6 4 3
X,.Y>=0  (5) Non negative 21 $D$163 Raw Material Units Used 5 847 15 15 6
\\\ ‘
\\ Y N
(2. 8
N\ \
i %610 5) N
\ Obj. - Max: smr.\\is 40Y
4" beocieneie Draw Constraint Line (2),
) . If RHS (2) = 25 If RHS (2) = 10
(3;?5\ If RHS (2) = 30 If RHS (2) =9
\ . \A(12/7, 15T}, OF‘I\J\\= 171 3/7 If RHS (2) = 35 If RHS(2) =5
.2 s
e(0, 2), kY .
Remarks: Remarks:
@)~
(0, 1) i
C(0, 0) N }3, 0), OFV=150", b(6. 0) "
s . x -
0 NGRS L NN B B L BTINT

f1.0) - h(2, 0), OFV=100", ™,
Obj. Min: 50x + 40y \

N



Max: 50X + 40Y Profit

LP Sensitivity Analysis: cChange of RHS Values of Constraint (3)

15 |Constraints

‘I

N

2“‘1; 3N 4 5 6.7 -x
(1.0} h(2; 0), OFv=100" *

Obj. - Min: 50x + 40y

) . . . 16 Final  Shadow Constraint Allowable Allowable
s.t. 1X+2Y<=6 (1) Production time in minutes , ,
. . . 17 Cell Name Value Price  RMH.Side Increase  Decrease
5X +3Y<=15 (2) Raw materials in units T oeed
DX+ Y >=2  (3) Customer demand v 18 $D3164 CustomervDemand Use 6 0 2 4 1E+30
X+2Y >= 2 (4) Customer demand w 19 5D5165 Customt-arw[]-emand Used 547 0 2 3571428571 1E+30
X, Y>=0 (5) Non negative 20 5§D5162 Production Minutes Used 6 71/7 6 4 3
21| 5D5163 Raw Material Units Used 15 847 15 15 6
(ﬁ‘j\ ot v bt
Draw Constraint Line (3):
\
i %610 5)
\ Obj; Max: 50X +40Y
4" oot RHS (3) Increased:
(1? If RHS (3)=2
3 If RHS (3) = 6
(3)
i If RHS (3) =8
.2-
e(0, 2%, ARy
(4) RHS (3) Decreased:
E \
g(0; 1)  B(213, 213), OFV2g0-
c(0, 0) S N4, 0), OFv=150 b(6, 0)
0 1\



Special Cases in LP Modeling

«Alternative optimal solutions — more than one optimal vertex exist.
*Redundant constraints (R)

T A X
0 N2 NN R LB BINT

f1.0) - h(2, 0), OFV=100", \
Obj. Min: 50x + 40y \



Special Cases in LP Modeling

Unbounded Solutions Infeasible solutions
6 4 Y
Max: 50X + 40Y Profit (2)
s.t. 1X+2Y>=6 (1) Production time in minutes § .
5X +3Y>=15 (2) Raw materials in units \

2X+ Y >=2 (3) Customer demand v
X+2Y >= 2 (4) Customer demand w
X, Y>=0 (5) Non negative

.
0 N 2 3\ 5 6

f{1,0) - h(2; 0}, OFV=100

Obj. Min; 50x + 40y \

L x
0 N 2 3\\ 4 5 6 7

f{1,0)h(2, 0), OFV=100
Obj. - Min: 50x + 40y



MIN: 50X + 40Y Production Cost 4 8 E ¥ = 3

st. 1X+2Y<=6 (1) Production time in minutes 1 |Min Product Cost - —L —L
5X+3Y<=15 (2) Raw materials in units - L ~SUMPRODUCT(E:C4.3883:5C3
2X + Y >= 2 (3) Customer demand Vv 3 units to make E...!}............i...!].. ........... ETOtaI Perit

- 4 |Unit Profits 50 40
X+2Y >= 2 (4) Customer demand w niE Fren $ $ s = RHS
X, Y>=0 (5) Non negative > - -
6 Constraints . Y Used Available
7 Production Minutes 1 2 0 “= ]
2 Raw Material Units 5 3 0 o= 15
9 Customer v Demand 2 1 0 m= 2
10 |Customer w Demand 1 2 0 == 2
11 il
12 El Solver Parameters V7.0 @
13 | Se =
Set Cell: | sDs4 ER Salve
=
‘ 15 | Ob Equal To: (& Max % Min { value Of: |0 Clase
(2) 6 Y 16 By Changing Variable Cells: _
e | 5635063 Model | Options |
- 5\ e05 18 Subject to the Constraints: |5tandard LP Simplex ﬂ
Nl 19 SD57:5053 <= SFSTiSFsa —
O M 50%+-40Y o $D$9:€D$10 >= SF$9:$FS10 Add | Variables |
4 .
A B C D E F

(1)\3\ 120 1 Min Product Cost

3 2 R X ¥ =SUMPRODUCT(B4:C4.5B%3:5C

\3) N\ acrar 19 OF 7197 3 Units to make 23 1 23 iTotal Profit

{( ' 4 |Unit Profits $50 $40 60
(0, 2)) '. 5 LHS REHS
(4)ﬁ\ 6 Constraints X b Used Available
g0, 1) i 7 Production Minutes 1 2 2 = b
6(0,0) \ d{g 0} OFV=150 b(6, 0} 2 |Raw Material Units 5 3 5 113 == 15
’0 AN 3\ 5 5 5 Customer v Demand 2 1 2 »= 2
(1,0) h(& 0), OFV=100 10 Customer w Demand 1 2 2 »=

Obj. Min; 50x + 40y




12 |Target Cell (Min)

13 Cell MName Original Value Final Value MIN: 50X + 40Y Production Cost
14| SDS4  Unit Profits Total Profit 0 60 st. 1X+2Y<=6 (1) Production time in minutes
15 5X +3Y<=15 (2) Raw materials in units
16 2X+ Y >=2  (3) Customer demand v
17 Adjustable Cells X+2Y >= 2 (4) Customer demand w
18 Cell Name Original Value Final Value X, Y>=0 (5) Non negative
19| 5B5%3  Unitstomake X 1] 2/3
20| 5C53  Unitstomakey 0 2/3
21
2 22 [Constraints
( ] \ 23 Cell Mame Cell value Formula Status Slack
24|  5D57 Production Minutes Used 2 5057<=5F57 Mot Binding 4
.1 25 SDS2  Raw Material Units Used 5 1/3 5DS3<=5F58 Mot Binding 92/3
. 26 SD39 Customer v Demand Used 2 5D53>=5F53  Binding 0
27| 5DS510 Customerw Demand Used 2 5D510»=5F510 Binding 0
' 9 |ADJUSTADIE LElls
4 10 Final Reduced Objective Allowable Allowable
(1 ) 11 Cell Name Value Cost Coefficient Increase Decrease
“3\ 12| SBS3 Unitsto make ¥ yJER] 50 30 i
(3) 13| 8C%3 UnitstomakeY 2130 40 A0 15
1 \ 14
-9 15 |Constraints
e(0. 2), QF 16 Final  Shadow Constraint Allowable Allowable
(4) 17 Cell Name Value  Price  RMH.Side Increase Decrease
g(0, 1) 18| 5057 Production Minutes Used 2 0 6 1E+30 4
_ 19| SDS8  Raw Material Units Used 51/3 0 15 1E+30 92/3
C(0, 0) N 20| SDS9 CustomervDemandUsed 2 20 2 2 1
0 1N 2 > 3\ 4 5 21| $0S$10 CustomerwDemandUsed 2 10 2 2 1

f{1,0)h(2, 0), OFV=100

Obj. - Min: 50x + 40y



Visualizing Optimal Solution as OBJ Coefficients of X Changed

Max: 50X + 40Y Profit Optimal Max OBJ value at joint

s.t. 1X+2Y<=6 (1) Production time in minutes Optimal solution A(12/7, 15/7) = 171 3/7
5X +3Y <=15 (2) Raw materials in units

2X+ Y >=2 (3) Customer demand v
X+2Y >= 2 (4) Customer demand w
X, Y>=0 (5) Non negative

OBJ Max: 50X +40Y =171 3/7

Find Optimal Solutions & OBJ Values,

|
@ 81" If OBJ coef of X = 35,
\"' \ If OBJ coef of X = 20,
tai-B-Y.6l0,6)
NON
"'\ If OBJ coefof X =5,
4
Remarks:
(1)
(3;3\ If OBJ coef of X =60,
2\ If OBJ coef of X =66 2/3,
e(0, 2), Qy \
4) N \ If OBJ coef of X = 75,
gmﬁ\ o 203 oy I"\ Remarks:
C(0, 0) ‘2 2~ 3\, d(3, 0), OFV=150 b(6, 0}
| B et X » X
0 N2 3\ .4 5 6\?

f(1,0) - h(2; 0), OFV=100%, \
Obj. Min: 50x + 40y \



Visualizing Optimal Solution as OBJ Coefficient of Y Changed

Max: 50X + 40Y Profit Optimal Max OBJ value at joint

s.t. 1X+2Y<=6 (1) Production time in minutes Optimal solution A(12/7, 15/7) = 171 3/7
5X +3Y <=15 (2) Raw materials in units

2X+ Y >=2 (3) Customer demand v
X+2Y >= 2 (4) Customer demand w
X, Y>=0 (5) Non negative

OBJ Max: 50X +40Y =171 3/7

Find Optimal Solutions & OBJ Values,

(g‘j\ 6 by When OFC of Y Decreased:
\ § e If OBJ coef of Y = 35,
c(0,
\ If OBJ coef of Y = 30,
4 If OBJ coef of Y = 20,
(\1\)\3\
(3) When OFC of Y Increased:
2\ If OBJ coef of Y = 70,
°(0.2),G _ If OBJ coef of Y = 100,
(::3}\ -\ If OBJ coef of Y = 140,

.B(2/3, 2/3), OFV260-

2 }3‘, 0), OFV=150 b(6, 0}
. - s X
0 N 2 NN B BN
f(1,0)h(z2, 0y, OFV=100",
Obj. Min: 50x + 40y N R




