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Iterative Improvement

Algorithm design technique for solving optimization problems 

• Start with a feasible solution

• Repeat the following step until no improvement can be 
found:
– change the current feasible solution to a feasible solution with 

a better value of the objective function

• Return the last feasible solution as optimal

Note: Typically, a change in a current solution is “small” (local 
search) 

Major difficulty: Local optimum vs. global optimum



Examples

• simplex method 

• Ford-Fulkerson algorithm for maximum flow 
problem

• maximum matching of graph vertices

• Gale-Shapley algorithm for the stable marriage 
problem

• local search heuristics



Linear Programming

Linear programming (LP) problem is to optimize a linear 
function of several variables subject to linear constraints:

maximize (or minimize)  c1 x1 + ...+ cn xn

subject to ai 1x1+ ...+ ain xn ≤ (or ≥ or =) bi ,

i = 1,...,m x1 ≥ 0, ... , xn ≥ 0

The function z = c1 x1 + ...+ cn xn is called the objective 
function;

constraints x1 ≥ 0, ... , xn ≥ 0 are called nonnegativity
constraints



maximize    3x + 5y

subject to      x +  y ≤ 4

x + 3y ≤ 6

x ≥ 0,  y ≥ 0
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3 possible outcomes in solving 
an LP problem

• has a finite optimal solution, which may not be 
unique

• unbounded: the objective function of 
maximization (minimization) LP problem is 
unbounded from above (below) on its feasible 
region  

• infeasible: there are no points satisfying all the 
constraints, i.e. the constraints are contradictory



maximize    3x + 5y

subject to      x +  y >= 4

x + 3y >= 6

x ≥ 0,  y ≥ 0
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Slack Variables

slack variable” called an artificial variable



X1,x2 = Non basic variable



Initial Solution



Step 2

• To perform an optimality check for 
a solution represented by a 
simplex tableau, 

• look at the entries in the bottom row 
of the tableau. If any of these entries 
are negative (as above), then the 
current solution is not optimal.



Pivoting



Contd…



Contd…



Contd…

• In the event of a tie when choosing 
entering and/or departing variables, 
any of the tied variables may be 
chosen.









II Iteration



















(3,1) z=14



(2,0) Z = 6
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