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Announcements

o Mid-term schedule
- April 239 (Monday)

- Bring a “engineering calculator”
e INnverse Matrix

- “Closed-book”
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Review (1)

e Mathematical Programming

- Objective function
- Constraint
- Non-negativity

e TYypes of Mathematical Programming

- Linear Programming

- Non-Linear Programming
- Stochastic Programming
- Dynamic Programming
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Review (2)

e Linear Programming

Min CX Min CX
st. AX <b —> st AX =hb
X >0 X >0
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Review (3)

e AX=Dh

X

A
— A — BXg+NX, =b
BN BX, =b—NX

X, =B (b—NX,)

Xg X,y
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Review (4)

e Min CX

X C
|:> /\ |:> CBXB+CNXN
Xy Ce Cv  C,(B'-BNX,)+C,X,

Xg

C,B*—(C,BN—-C,)X,
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Review (5)

¢ Transition to another corner point

Xz = Xy
CX

Xy = Xg
C.B™b—(C,B'N-C,)X,
(C.B'N-C,)
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Example (1)

e Possible Question in Mid-term

Max 2x,—X,

st. 2x +3X,=6
X, —2X,<0
X, X, 20

- Question :
e When X, is non-basic variable, What is the objective value?
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Example (2)

e Possible question in Mid-term
Max 11X, +2X, —X; +3X, +4X + X
St. OX +X, —Xg+2X, + X, =12
—14x, —3X, +3X; =5X, + X, =2
2%, +0.5x, —0.9%; +0.5x, < 2.5
3%, +0.5%, +0.5%, +1.5x, <3
Xis Xoy Xgy Xgy Xgy Xg 20

- Question :
e When X, , X3, Xsand Xgare non-basic variable, What is the objective value?
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Summary of Linear Programming

e INL.P.
- Can you model a Problem?

- What’s your first Basic solution?

- What’s your objective function value?

e Limitations of L.P.
- Two limitations
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Multi-Objective Linear Programming

e MO.LP
Max 11X, +2X, — X3 +3X, + 4X; + X,
Min 5x, +100x, + X, —3X, —54X;

St. OX +X, —X;+2X, + X, =12
—14x, —3X, +3X; —5X, + X, =2
2%, +0.5x, —0.9%, +0.9X, < 2.5
3%, +0.9X, +0.5%, +1.59%, <3

Xy Xoy Xgy Xy X5y Xg 2 0



Part 2. Non-Linear Programming (1)

e Casel

X
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Part 2. Non-Linear Programming (2)

e Case 2

!
X

>~
Qo
Qo
o
e
<
)
|_
G
o
(<D}
44—
=)
=
ey
(92)
=
“©
=
O
+—
(4°]
=
<
o
=
>
"
Qo
[
=
(D]
(<D}
=
oT0]
[
L
“©
—
sy
w
>
)
=




>~
Qo
Qo
o
e
<
)
|_
G
o
(<D}
44—
=)
=
ey
(92)
=
“©
=
O
+—
(4°]
=
<
o
=
>
"
Qo
[
=
(D]
(<D}
=
oT0]
[
L
“©
—
sy
w
>
)
=

Part 2. Non-Linear Programming (3)

o Case 3

N

X




Basic Idea of N.L.P (1)

e Basic ldea
- Starting point - Searching
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Basic Idea of N.L.P (2)

e Local Optimum V.S. Global Optimum
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Basic Idea of N.L.P (3)

e Local Optimum (In Minimization)

IXx—X |<¢ f(x)> f(X)

e Global Optimum (In Minimization)

f(x)> (X))
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Types of N.L.P

o TYypes

- Unconstraint N.L.P
e ODbjective function

- Constraint N.L.P
e ODbjective function
e Constraint
e (Non-negativity)
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Unconstraint N.L.P (1)

e One variable case
-~ One dimensional Search case
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Unconstraint N.L.P (2)

e One variable case
Yo,

1-2p

1:p=1-p:1-2p
pld—p)=1-2p
p°—3p+1=0
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Unconstraint N.L.P (3)

e Golden search

Min x; —14x’ +60x; — 70X,

- Range =[0,2] , Error interval = 0.3
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Unconstraint N.L.P (4)

Min X —14x’ +60x —70x,

0 4
@ % 8 O
0 0764 1236 2

—-2436 -1896 ,

% % O
0.764 1.236 2
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Unconstraint N.L.P (5)

Min x; —14x’ +60x; — 70X,

0
O 8- > 4 4
0 o472 0764 1236

—-21.10 -24.36

- % %
0.472 0.764 1.236
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Unconstraint N.L.P (6)

Min x; —14x’ +60x; — 70X,

O 8- > 4 %
0.472 0.764 0.9443 1.236

0 —2436 -2384
® 2 % %

0.472 0.764 09443 1236

Industrial Engineering @ Kumoh National Institute of Technology




Unconstraint N.L.P (7)

e EXercise

Min x; —17x’ +58x —60Xx,

- Range =[1,2] , error interval = 0.1
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Unconstraint N.L.P (8)

o Multi-variable case
Min X7+ x5

- Starting point - (2,1)
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Unconstraint N.L.P (9)

e Multi-variable case
(2X1’2X2)

(4.2)

(2—adl—a?2)

Min X7+ x5
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Unconstraint N.L.P (10)

e Example

Min (x,—4)* +(x, —3)* +4(x, +5)"

- Initial point = [4, 2, -1]
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Unconstraint N.L.P (11)

o Steepest Descent Method

Y
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Constrained N.L.P (1)

e Example
min (X, —1)%+x,” -2
st. X, —x, =1
X, +X, <2
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Constrained N.L.P (2)

e In Graph

min f(X)
st. h(x)=0
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Summary of N.L.P. (Fund.)

e Typesof N.L.P

- Unconstraint type

e Golden section
e Steepest descent case

- Constraint type
e Constraint type - unconstraint type

e Other ways
— It will be covered in higher grade.
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