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Simulation and Optimization

- Simulation models: Predict response to given design

- Optimization models: Identify optimal design or
operation

simulation system design and operating policy

v
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optimization system design and operating policy
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Simulation

Address “What if ...” questions
What will likely happen

Include larger hyd, econ, and
env. data

i.e. “evaluate change given a
design or policy”

Allocation Policy
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Optimization
- Used for design/insights:

- “Maximize the Net Benefits ...” or A&
- “Minimize the shortages” )

. Look for the optimized (best - — )

ideal) operation

. Perfect foresight
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General concept

Identify the key variables
that optimize an desirable
objective

Objective function

Decision variables

Constraint set

Steps for Linear Programming

. Identify the Objective Function and decision variables:
Maximize or Minimize?

. Define Objective Function (Write the Obj. Funct. Eq.)

. Define the Constraints (Write the Constraints Egs.)

. Define the Feasible Region

. Obtain the vertices of the feasible region

. Substitute vertices in the Objective Function

. Select the data where the value is Maximized/Minimized
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Example 1

Obijective: Water requirement 3
Maximize the Profits (Acre feet/acre) boohs/)

=
Production Agriculture project |SSUMSEED)

1,800 acre feet of water Max area (acres)

Decision Variables 1890 acre et =2,220267
X, = Acres of Crop A <1618,
Xg = Acres of Crop B

4)

~Maximize Z =300 , +500x, | 8oo
Subject to = 6= 1/900 xﬁ_ ? -
—x, €400
—x,20 IC X 0 = O
— x, <600
—x;20
3x 4 2x, <1800
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4) Define feasible region

Maximize Z =300x, +500x,
Subject to
x, <400
x,20
Xz <600
x; 20

3x .+ 2x, <1800

stsoo‘L

Feasible
Region

X, (acres)

Maximize Z =300x , +500x,
Subject to
x, <400
x, 20
Xy <600
Xz 20 d

3x,+2x, <1800 o

2Xa Y2 Xp > \B00
_5XA'\’?(E06): 118@
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6) Substitute values in the Objective Function
7) Find optimal design

S BencF s (-‘F)
a 0 0 © 4+ 0 -0

b 0 600 o + 500008 =§>00, 000
¢ A4-200 %600 (006 T 300,000 = 000

d 400 300 \Zo/bOzj + 152,000 = 4—290, 000
400 0 \2o,000 + O =%$120,000

Maximize Z =300x, +500x,
Feasible

Subject to
Region

x, <400
x,20
xy <600
X, 20

3x ,+2x, <1800

e s mmmm—.  [(cy CONncepts

- Obijective Function Slope

Maximize Z =300 x, + 500 x,
Subject to
x, <400
x, 20
X, < 600
x, 20

3x,+2x, <1800
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L Key Concepts
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Key Concepts

_ 3 « Constraints:
=>60300 Binding Non Binding
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