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Constrained Optimization

ÅOptimization problems commonly involve equality and 

inequality constraints.

ÅNonlinear Programming (NLP) Problems:

a) Involve nonlinear objective function (and possible 

nonlinear constraints).

b) Efficient off-line optimization methods are available (e.g. 

conjugate gradient, variable metric).

c) On-line use?  May be limited by computer time and 

storage requirements.

ÅQuadratic Programming (QP) Problems:

a) Quadratic objective function plus linear equality and 

inequality constraints.

b) Computationally efficient methods are available.
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ÅLinear Programming (LP) Problems

Both objective function and constraints are linear.

Solutions are highly structured and can be rapidly obtained.

Linear Programming (LP)

ÅHas gained widespread industrial acceptance for on-line 

optimization, blending etc.

ÅLinear constraints can arise due to:

1.  Production limitation e.g. equipment limitations, storage

limits, market constraints.

2.  Raw material limitation

3.  Safety restrictions, e.g. allowable operating ranges for

temperature and pressures.

4.  Physical property specifications e.g. product quality 

constraints when a blend property can be calculated as 

an average of pure component properties:

ä
=

a¢=
n

1i

iiPyP

C
h

a
p

te
r 

1
9



5. Material and Energy Balances

- Tend to yield equality constraints. 

- Constraints can change frequently, e.g. daily or hourly.

ÅEffect of Inequality Constraints

- Consider the linear and quadratic objective functions on 

the next page.

- Note that for the LP problem, the optimum must lie on one 

or more constraints.

ÅGeneral Statement of the LP Problem:

subject to:

ÅSolution of LP Problems

- Simplex Method

- Examine only constraint boundaries

- Very efficient, even for large problems
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The effect of an inequality constraint 
on the maximum of quadratic function, 

(The arrows 
indicate the allowable values of x.)
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http://www.oil -price.net/

http://www.oil-price.net/
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