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UNIVERSITY OF MALTA

BOARD OF STUDIES FOR INFORMATION TECHNOLOGY

DEPARTMENT OF COMPUTER SCIENCE & A. I.

Dr. Matthew Montebello
CSA 1080  Logic Programming Assignment





Attempt FOUR questions 

1. Let the functions f, g, and h be: 

f(x) = x2 


g(x) = x - 2 


h(x) = x div 2
where the Domain and the Range are both the Integer Set. 

a) Draw digraphs and determine whether the above functions are Onto, Into, One-to-one, and Total. 
b) Which properties from (a) does a function need to possess for it to have an inverse?  Find the inverse, if possible, of the functions above. 

c) Determine:  


2. (a) Define the "less than" relation on the set {1, 2, 3, 4, 5} as a set of ordered pairs. 
(b) Using digraphs to explain what it means for a relation to be: 

(c) Define an equivalence relation and show why the "greater than or equal to" relation on the set {1, 2, 3, 4, 5} is not an equivalence relation. 

3. Consider the graph on the right and use it to: 
(a) Draw the edge-endpoint table. 
(b) Give an example of a: 


     (c) Copy and complete the adjacency matrix for this graph. 

Work out A2 and explain what the entry A2b,d means exactly in regular language.  

 
4. Proof by induction on n that:

(a) x + xy1 + xy2 + xy3 + xyn = a(rn+1 – 1)
(b) 5n  –  1 is divisible by 4 


5. For each of the following relations on the set {x: x ( Integer Set and  1 ( x  ( 12)

list the ordered pairs belonging to the relation

(a) R = {(x, y) : x y = 9}

(b) S = {(x, y) : 2x = 3y}

(c) T = {(x, y) : x < y}






How do you determine that a relation is equivalent?  Are the relations above equivalent?  Clearly justify.
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Circuit


Walk


Simple path





Transitive


Reflexive


Anti-Symetric 
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