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Answer the following questions:  

Q1: (16 points) 
a) Define the following terms: 

Partially ordered sets: 

 A partially ordered set or poset is a pair (X; P) where X is a set and P is a reflexive, antisymmetric, and     

transitive binary relation on X. 

             height of a poset :  

            The height of a poset (X; P), denoted height(P), is the largest h for which there exists a chain of h points in        

             P. 

 width of a poset : 

             the width of a poset P = (X; P), denoted width(P), is the largest w for which there exists an antichain of w   

             points in P. 

 jump number of a poset:  

Let 1 2[ , ,..., ]nL x x x be a linear extension of a poset P = (X, P). We say that L has a jump at i if 
1||i ix x 
 

in P and 
1i ix x 
in L. The number of jumps of L is denoted by s(L, P). The jump number of P = (X, P) is 

defined by  

s(P) = s ( X, P) = min{ s ( L, P): L is a linear extension of P}. 

Moreover, if s ( L, P) = s (P) then L is called an optimal linear extension.  

 

 

b) How to represent of the partially ordered sets and compare between the different represenation? 

 

 

 

 

c) Find all the linear extension of the following poset : 

 
 

 

 

 

 

 



 

 

Solution: 

The poset shown in the following figure and has 11 linear extensions. 

 

 

Q2:  (16 points) 
     a)  Solve the following Knapsack problem by three methos and compare among them : 

 

Items 1 2 3 4 

Weights 7 3 4 5 

values 42 12 40 25 

            where the capacity of the Knapsack is 10 kg ? 

Solution: 

First method : Brute force 

 
 



 
 

Second Method: Branch and bound 
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Third method: Linear programming 
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>> lb = zeros(5,1); 

>> f=[-20;-30;-66;-40;-60]; 

>> b=[100;1;1;1;1;1]; 

>> A=[10 20 30 40 50; 

      1 0 0 0 0; 

      0 1 0 0 0;  

      0 0 1 0 0;  

      0 0 0 1 0;  

      0 0 0 0 1]; 
>> [x,fval,exitflag,output,lambda] = linprog(f,A,b,[],[],lb) 

x = 

    1.0000 

    1.0000 

    1.0000 

    0.0000 

    0.8000 

fval =  -164.0000 

exitflag = 

 

     1 

output =  

iterations: 7 

 

b) What is the difference between the polynomial algorithm and the exponential algorithm   

( using an example ) ? 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Q3: (16 points) 
a) Name and describe the main features/elements/steps of Genetic Algorithms (GA) ? 

Solution: 

 
 

b) Suppose a genetic algorithm uses chromosomes of the form x = abcdefgh with a fixed length of eight genes. 

Each gene can be any digit between 0 and 9. Let the fitness of individual x be calculated as:  

f(x) = (a + b) − (c + d) + (e + f) − (g + h) , 

and let the initial population consist of four individuals with the following  

chromosomes:  

x1 = 6 5 4 1 3 5 3 2 

x2 = 8 7 1 2 6 6 0 1 

x3 = 2 3 9 2 1 2 8 5 

x4 = 4 1 8 5 2 0 9 4 

Evaluate the fitness of each individual,showing all your workings, and arrange them in order with 

the fittness first and the least fittness last ? 

 

 

 

 

 



 

 

Solution: 

 

 
 

 

 

 

Good Luck 


