
0H + 1W >= 5
100H + 140W >= 1400

x 140 for all 

Sensit. Analysis (SHADOW PRICE, RHS values)
shadow price: marginal benefit of 1 extra item

add 1 to RHS of binding constraint1.

Finding Optimal Solution (enumeration)
optimal: min 4H + 8W, slope: -4/8
C1: 0H + 1W >= 5, slope 0
C2: 100H + 140W >= 1400, slope -100/140

 solve system of equations with C1 & C21.
0H + 140W >= 700
100H + 140W >= 1400

-100H >= 700
          H >= 7

0(7) + 140W >= 700
W = 5

100(7) + 140W >= 1400
W = 5

solve w

plug values to optimal eq.1.

4H + 8W   →  4(7) + 8(5) = 28 + 40 = 68

optimal: min 4H + 8W, slope: -4/8
C1: 0H + 1W >= 5, slope 0
C2: 100H + 140W >= 1401, slope -100/140

2. find new optimal solution (see finding opt.)
3. shadow price = new optimal - old optimal

Binding Constraint Changes

Change RHS within allowable range →
Optimal Solution + Target Cell Change
Shadow Price * Unit Increased

Change RHS of non-binding constraint  →
Optimal Solution + Target Cell does not Change

If ANY ONE allowable increase/decrease is 0 (TOP
PART), the isoprofit line is exactly on one of the
binding constraints → multiple optima.

Best Equations 

Infeasible = constraints are contradictory, no feasible region
Unbounded = feasible region is infinite, or no corner points

Binding Constraints
Binding constraints: LHS = RHS
Non-Binding constraints: LHS <= RHS
Non-negativity constraint: LHS  >= 0

Simple: What to produce, eat, investments to choose
Blending: How much of each input goes into each output
Scheduling: How many people/resources in each shift
Transportation: How much to ship from location to location

supply and demand do not have to be same.

Allowable Increase / Decrease- RANGE for which the SHADOW PRICE HOLDS.
If the allowable increase/decrease is 0, signals demand cannot surpass
supply, in transportation LP
Non-binding -> One is how to change RHS to final value, other is infinity (1E+30)
Beyond the RHS allowable range we don’t know what happens.

Answers how many resources/people to have in
each shift at a time. 
Coefficient usually 1 MIXED REFERENCE.
THE RED CELLS: $ the letter. 
Variables = # of “shifts”
Think about how LONG each of the shifts are. 
Here one person covers 2 shifts.
Green Target cell: =SUM()
RED CELLS. =SUM() 

Formulas
slope = -(c1/c2)

Sensit. Analysis (CONSTRAINT CHANGE?)

find slope of constraints, optimal sol.1.
optimal: 2A + 3B, slope: -2/3
C1: A + B <= 20, slope: -1
C2: A + 2B <= 30, slope: -1/2

2. solve C1 by replacing with variable

left constraint
-1 <= -( C1 / 3 )
1 >= ( C1 / 3)

3 >= C1

right constraint

-( C1 / 3 ) <= -( 1 / 2 )
 (C1 / 3) >= (1 / 2)

C1 >= 3/2

place together, replace C1 with original
( 3 / 2) <= 2 <= 3

allowable decrease: 0.5          (2 - (3/2))
allowable increase: 1                     (3 - 1)

3. solve C2 by replacing with variable (same)

Mixed References
Relative reference: =G3
Absolute reference: =$G$3
Mixed reference: =$G3 or =G$3

Shadow price of non-binding constraint: $0.00

Objective Coefficient Changes

Change objective co-efficient within allowable range →
optimal does not change
 AND target cell changes
Change objective coefficient beyond allowable range →

Different Binding Constraints
Different Optimal Solution
Different Target Cell

=SUMPRODUCT(C10:D10, C15:D15) is same as
C10*C15+D10*D15
=SUM(C10:E10) 
E13*E21

AG >= 0.15(AG + BG + CG) 
(at least 15%)

(static percentages)

Final Value- optimal solution val for that variable

Objective Coefficient– Multiply by final values to
get total target cell value

Allowable Increase / Decrease- allowable incr/decr
to OBJECTIVE COEFFICIENT before the optimal
solution changes

Constraint R.H. Side – The value of the constraint RHS
For blending constraints RHS, most likely 0

Shadow Price – 0 for non-binding constraint, but some
binding may have 0. Check if final = RHS. Measured in +1

-1 <= -( C1 / 3 ) <= -(  1 / 2 )

Scheduling LP



a. Suppose the cost of coffee from Tim Horton's – Koerner Library
increased to $1.85. What would the value of the target cell be after this ?

$1.85 - $1.65 (original value) = $0.20 11 (final value) x $0.20 = $2.20 

$125 (original target) + $2.20 = $22.8

d. Suppose the Sauder Café Supply increased by 12 cups.
 What would the value of the target cell be after this change?

$12 increase =>  12 x (-0.3) [Shadow Price] => $25 [target val] - 3.6 = $21.4


