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Assignment 7 

Due: Friday, 24.6.2016, 15:59 via Git 
 

 
For help, contact alp-staff@lists.iai.uni-bonn.de (staff only) or  

alp-course@lists.iai.uni-bonn.de (staff and participants). 
 

Start working on the exercises early enough so that you can  
contact your tutor in time if you have problems.  

 

 

Submit your implemented predicates as a file named “assignment07/solutions.pl” in the Git 
repository of your group.  

Add a file “assignment07/testRuns.txt” showing the console output of a session in which you 
test that each solution works for the provided input data and some queries that represent 
sensible test cases. 

If no input data is provided in the text of the task, create some sensible input data.  
If input data is represented as facts, include them into the “solutions.pl” file and add suitable 
comments.  
 

 

Task 1. Implement term simplification (16 Points)  

Implement a predicate simplify(Term,SimplifiedTerm) with the following properties: 

 Both arguments are Prolog terms that represent arithmetic expressions using the 
encoding introduced in the lecture (see slide 5-37).  

 SimplifiedTerm is obtained from Term by replacing 
o the sum, difference, product or division of two constants by a single 

constant representing the result, e.g.  
 3+2 is replaced by 5 
 3-2 is replaced by  1 
 3*2 is replaced by 6 
 4/2 is replaced by 2 

o an expression at the power of 1 with the expression, e.g. x1 by x 
o an expression multiplied by 1 with the expression, e.g. x 2*1 by x 2 
o an expression multiplied by 0 with 0, e.g. x 2*0 by 0. 

 
As a test, simplify the expression 2*2x2-1*1 + x3*0 and check that the result is the term 
representing the expression 4x. 
 
Tip: Assume that all simplification operations always yield natural numbers. 
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Task 2. Output and backtracking-driven iteration  (2 Points)   

Assume there is a predicate p/2. How would you print out all results for the call p(X,Y)? 

Write a query that does this. 
 

?- p(X,Y), ... . %   fill in the ... 

 

Task 3. Cuts (2 Points) 

Consider the following program 
 

p(1). 

p(2):-!. 

p(3). 

 
 
Write down all answers to the following queries: 
 

1  ?- p(X). 

2  ?- p(3). 

3  ?- p(X), p(Y). 

4  ?- p(X), !, p(Y). 

 

Explain for each case why the program gives that answer. 
 
Tip: As a preparation for the written exam at the end of the course do it with pen and paper 
only, not by running the program! Run it and use the debugger only to verify your pen and 
paper answer!!! 
 

Task 4. Declarative and Procedural Meaning and Cuts (3 Points) 

Give the declarative and operational meaning for the predicates p, q, r. Describe the cause for 

differences and similarities. Recall that the declarative meaning of cut is simply “true” (it 

always succeeds). 
 

p:- a, b. 

p:- c. 

 
q:- a, !, b. 

q:- c. 

 
r:- c. 

r:- a, !, b. 

 
 

Task 5. Cuts in linearization? (3 Points) 

Consider whether the predicate linearize_acc/3 from the previous task offers the opportunity 
for using cuts. If you think it does, insert a cut / cuts at the proper place(s) and add a brief 
explanation why you did it. Otherwise, explain why you think this is not a good case for using 
cuts. 


