	Self-Test 1


	Unification and lists 1

	 

	You are advised to write down the solutions for all questions before you look at the answers. 

	 

	 
	Do the following unify and (if so) what are the variable instantiations? 
	

	 
1.
| ?- [Head |Tail] = [brian, mandy, ruth].
2.
| ?- [Head | Tail] = [[julie, is, a, wizz]].
3.
| ?- [who, typed | Tail] = [Head | these, notes, '?'].
4.
| ?- [sem242, unification] = [sem242, [Topic]].
5.
| ?- [sem242, [unification, backtracking, search]] = [Head |Tail].
6.
| ?- [sem242, [unification, backtracking, search]] = [Head, Tail].
7.
| ?- [nova, []] = [Car, Wheels, Tail].
8.
| ?- [nova] = [Head, Tail].
9.
| ?- [nova] = [Head |Tail].


	 

	Top of Form

Bottom of Form
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	Unification and lists 2

	 

	You are advised to write down the solutions for all questions before you look at the answers. 

	 

	 
	Do the following unify and (if so) what are the variable instantiations? 
	

	 
1.
| ?- Var = [1, 2, 3].
2.
| ?- Var = [Head, Tail].
3.
| ?- [_|Tail] = Var.
4.
| ?- [Head|Tail] = [Head|Tail].
5.
| ?- [Hd1, Hd2|LH_Tail] = [Head|RH_Tail].
6.
| ?- [LH_Hd1, LH_Hd2, LH_Hd3] = [RH_Hd1, RH_Hd2, RH_Hd3|Tail].

	

	 
	 
	

	 
	Describe what will happen if you attempt the following and why it will happen: 
	

	 
1.
| ?- S = [_|S].
2.
| ?- [Hd1, Hd2|Tail] = [Head|Tail].
3.
| ?- [Head, Tl] = [Head|Tl].


	 

	Top of Form

Bottom of Form
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	Introductory list processing

	 

	You are advised to write down what you think the solutions will be before you try the goals with the Prolog interpreter or look at the solutions. 

	 

	 
	Using the procedure dissect_list/1, which of the following queries would succeed and (if so) what will be the output for each? 
	

	 
1.
| ?- dissect_list([a,b,c]).
2.
| ?- dissect_list([]).
3.
| ?- dissect_list([Head|b, c]).
4.
| ?- dissect_list([Head|[b, c]]).
5.
| ?- dissect_list([1, car(metro, green)]).
6.
| ?- dissect_list([[a,l,p,h,a], [b,e,t,a]]).
7.
| ?- dissect_list([Tl|Hd]).
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Terminate when a specified element is found
 
Where the question includes a partial program, you are advised to copy and paste this into a file. You should develop all your solutions on a machine and test them before looking at the solutions. 

Task 1: adding to memb_count/2
  
 
The procedures memb_count/2 and memb/3 were given in the Module as: 
 

     % 1

     memb_count(Elem, List) :-

          memb(Elem, List, 1).

     % 1 terminating condition

     memb(Elem, [Elem|_], Cnt) :-

          write(Cnt),

          nl.

     % 2 recursive

     memb(Elem, [_|Tail], Cnt) :-

          Cnt1 is Cnt + 1,

          memb(Elem, Tail, Cnt1).

 
 
 
Add one rule to this procedure that will return the number zero if the list to be searched is empty. Try the following queries to get these solutions: 
 

     | ?- memb_count(gamma, [alpha, beta, gamma]).

     3

     yes

     | ?- memb_count(delta, [alpha, beta, gamma]).

     no

     | ?- memb_count(alpha, []).

     0

     yes

 
Top of Form

Bottom of Form

 

Task 2: replace/4
  
 
Write a procedure called replace/4 that is true if Elem1 in List1 is replaced by Elem2 to give List2. 
 

Your procedure should behave as follows for the given queries: 

     | ?- replace(a, [a,b,c], z, List).

     List = [z,b,c] ? ;

     no

     | ?- replace(c, [a,b,c], x, List).

     List = [a,b,x] ? ;

     no

     | ?- replace(a, [], z, List).

     no

     | ?- replace(a, List, z, [x,y,z]).

     List = [x,y,a] ? ;

     no

 

 
Top of Form

Bottom of Form

 

Task 3: insert_after/4
  
 
Write a procedure called insert_after/4 that is true if List2 is List1 with Elem1 followed by Elem2. 
 

Your procedure should behave as follows for the given queries: 

     | ?- insert_after(a, [a,b,c], z, List).

     List = [a,z,b,c] ? ;

     no

     | ?- insert_after(c, [a,b,c], x, List).

     List = [a,b,c,x] ? ;

     no

     | ?- insert_after(c, [a,b,c,x], x, List).

         

     List = [a,b,c,x,x] ? ;

     no

     | ?- insert_after(a, [], z, List).

     no

     | ?- insert_after(a, List, z, [x,y,a,z]).

     List = [x,y,a] ? ;

     no

 

 
Top of Form

Bottom of Form
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Terminate when a specified position is reached
 
Where the question includes a partial program, you are advised to copy and paste this into a file. You should develop all your solutions on a machine and test them before looking at the solutions. 

Task 1: adding to position/3
  
 
The procedure position/3 was given in the Module as: 
 

     % 1 terminating condition

     position(1, Elem, [Elem|_]).

     % 2 recursive

     position(Cnt, Elem, [_|Tail]) :-

          Cnt1 is Cnt - 1,

          position(Cnt1, Elem, Tail).

 
 
 
Add one clause to this procedure for which the position is zero if the list to be searched is empty. Try the following queries to get these solutions: 
 

     | ?- position(0, Elem, []).

     true ? ;

     no

     | ?- position(2, Elem, [a,b,c]).

     Elem = b ? ;

     no

     | ?- position(4, Elem, [a,b,c]).

     no

 
Top of Form

Bottom of Form

 

Task 2: replace_at_pos/4
  
 
Write a procedure called replace/4 that is true if an element in List1 at position Pos is replaced by Elem to give List2. 
 

Your procedure should behave as follows for the given queries: 

     | ?- replace_at_pos(1, z, [a,b,c], List).

     List = [z,b,c] ? ;

     no

     | ?- replace_at_pos(3, x, [a,b,c], List).

     List = [a,b,x] ? ;

     no

     | ?- replace_at_pos(0, z, [], List).

     no

     | ?- replace_at_pos(3, Elem, [x,y,z], [x,y,a]).

     Elem = a ? ;

     no


 
Top of Form

Bottom of Form

 

Task 3: insert_before_pos/4
  
 
Write a procedure called insert_before_pos/4 that is true if List2 is List1 with Elem1 preceded by Elem. 
 

Your procedure should behave as follows for the given queries: 

     | ?- insert_before_pos(1, z, [a,b,c], List).

     List = [z,a,b,c] ? ;

     no

     | ?- insert_before_pos(3, x, [a,b,c], List).

     List = [a,b,x,c] ? ;

     no

     | ?- insert_before_pos(3, c, List, [a,b,c,x]).

     List = [a,b,x] ? ;

     no

     | ?- insert_before_pos(0, z, [], List).

     no


 

 
Top of Form

Bottom of Form

Top of Form

Bottom of Form
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	Accumulators

	 

	Where the question includes a partial program, you are advised to copy and paste this into a file. You should develop all your solutions on a machine and test them before looking at the solutions. 

	
Deleting the nth member of a list
  

	 
	Write a procedure called delete_nth/3 which calls an accumulator called delete_nth/4. As its name suggests, it should remove the nth element from a list, returning another list without the element. Your version of delete_nth/4 should be tail recursive. 
  
	

	 
	Given the following queries, your procedure should give the following results: 

     | ?- delete_nth1(1, 3, [a,b,c,d,e], List).

     List = [a,b,d,e] ? ;

     no

     | ?- delete_nth1(1, Pos, [a,b,c,d,e], [a,b,d,e]).

     Pos = 3 ? ;

     no

     | ?- delete_nth1(1, 3, List, [a,b,d,e]).

     List = [a,b,_14266,d,e] ? ;

     no

 
	

	 

	Top of Form

Bottom of Form
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	Correcting min/3

	 

	This question includes a partial program. You are advised to copy and paste this into a file. You should develop your solution on a machine and test it before looking at the solution. 

	 

	 
	A procedure for finding the minimum of two numbers is often given as: 

     % 1 

     min(Min, Max, Min) :-

          Min < Max.

     % 2

     min(Max, Min, Min).

The idea is that the third argument is unified with the minimum of the two previous arguments. 

Here are a series of queries: 

     | ?- min(2,1,Min).

     Min = 1 ? ;

     no

ie 1 is the minimum of 1 and 2. 

     | ?- min(1,2,Min).

     Min = 1 ? ;

     Min = 2 ? ;

     no

ie 1 is the minimum of 1 and 2, and 2 is also the minimum of 1 and 2. 

     | ?- min(2,1,1).

     yes

ie 1 is the minimum of 1 and 2. 

     | ?- min(1,2,2).

     yes

ie 2 is the minimum of 1 and 2. 

Clearly the procedure is wrongly specified. Rewrite the procedure in a good logic programming style so that it responds as follows to these queries: 

     | ?- min(1,2,Min).

     Min = 1 ? ;

     no

     | ?- min(2,1,Min).

     Min = 1 ? ;

     no

     | ?- min(2,1,1).

     yes

     | ?- min(1,2,2).

     no

     | ?- min(1,1,Min).

     no


  
	

	 

	Top of Form

Bottom of Form
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	Multiple solutions in list processing

	 

	This question includes a partial program. You are advised to copy and paste this into a file. You should develop your solution on a machine and test it before looking at the solution. 

	 

	 
	A procedure for deleting an element from a list is given as: 

     % 1 terminating condition

     delete_element(Elem, [Elem|Tail], Tail).

     % 2 recursive

     delete_element(Elem, [Head|Tail1], [Head|Tail2]) :-

          delete_element(Elem, Tail1, Tail2).

This is non-determinstic and so will delete each element in the list in turn when backtracking: 

     | ?- delete_element(a, [a,b,a,b], List).

     List = [b,a,b] ? ;

     List = [a,b,b] ? ;

     no

Write a version of delete_element/3 called delete_one/3 which will delete only one element, for instance: 

     | ?- delete_one(a, [a,b,a,b], List).

     List = [b,a,b] ? ;

     no
	

	 

	Top of Form

Bottom of Form


	 

	 
	Write a procedure called replace/4 that is true if an element in List1 at position Pos is replaced by Elem to give List2. 
	

	 
	
Write a version of delete_element/3 called delete_all/3 which will delete all matching elements, for instance: 

     | ?- delete_all(a, [a,b,a,b], List).

     List = [b,b] ? ;

     no

     | ?- delete_all(c,[a,b,b,a],List).

     List = [a,b,b,a] ? ;

     no

     | ?- delete_all(_, [a,b,a,b], List).

     List = [b,b] ? ;

     no

This needs a little thought. If you can't see how to structure the answer, try a hint. 
	

	 

	Top of Form

Bottom of Form
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	Unification and equality again

	 

	This question includes a partial program. You are advised to copy and paste this into a file. You should develop your solution on a machine and test it before looking at the solution. 

	 

	 
	The procedure for deleting all elements from a list is given as:
  
	

	 
	     % 1 terminating condition

     delete_all(_, [], []).

     % 2 recursive - Elem matches head

     delete_all(Elem, [Elem|Tail1], Tail2) :-

          delete_all(Elem, Tail1, Tail2).

     % 3 recursive - Elem doesn't match head

     delete_all(Elem, [Head|Tail1], [Head|Tail2]) :-

          \+ (Elem = Head),

          delete_all(Elem, Tail1, Tail2).
	

	 
	 
	

	 
	Convert this code into delete_all_eq/3, which uses strict equality to test the relationship between Elem and the head of the second argument. 
	

	 
	 
	

	 
	     | ?- delete_all_eq(a, [a,b,a,b], List).

     List = [b,b] ? ;

     no

     | ?- delete_all_eq(a, [a,b,Var,b], List).

     List = [b,Var,b] ? ;

     no
	

	 

	Top of Form

Bottom of Form
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	Templates, determinism and non-determinism

	 

	This question includes a partial program. You are advised to copy and paste this into a file. You should develop your solution on a machine and test it before looking at the solution. 

	 

	 
	A version of membership that allowed a built-in to be passed was given as: 
  
	

	 
	     % 1

     memb_ext(Elem, List, Relation) :-

          atom(Relation),

          memb_ext1(Elem, List, Relation).

     % 1 terminating

     memb_ext1(Elem, [Head|_], Relation) :-

          functor(Relation1, Relation, 2),

          arg(1, Relation1, Elem),

          arg(2, Relation1, Head),

          call(Relation1).

     % 2 recursive

     memb_ext1(Elem, [_|List], Relation) :-

          memb_ext1(Elem, List, Relation).
	

	 
	 
	

	 
	Extend these procedures so that it is possible to pass a parameter (either det or non) that will make the procedure work either deterministically or non-determinsitically. For instance, the following queries would produce these behaviours: 
	

	 
	 
	

	 
	     | ?- Elem = a, memb_ext(a, [a,b,a,b], =, non), Elem = Output.

     Elem = a 

     Output = a ? ;

     Elem = a 

     Output = a ? ;

     no

     | ?- Elem = a, memb_ext(a, [a,b,a,b], =, det), Elem = Output.

     Elem = a 

     Output = a ? ;

     no
	

	 

	Top of Form

Bottom of Form


