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1. Write clauses for the following list handling rules: 
a. bubble(N, List, NewList) which binds NewList with the List having its Nth element brought to the front.
e.g. bubble(3,[a, b, c, d, e],Ans) binds Ans to [c, a, b, d, e]

   

[10]

b. swap(X, Y, List, NList) which binds NList with List but with its Xth and Yth elements swapped.

e.g. swap(2, 4, [a, b, c, d, e], Final) binds Final to [a, d, c, b, e]
   

[15]
2. A Stack is data structure capable of storing data in a particular way.  Items are pushed on top of each other in a sequential way and retrieved by accessing the item at the top.  In this way the First item In is the Last one Out (FILO) and the Last one In will be the First one Out (LIFO).  You are asked to write three clauses to manage and display the data within a stack, which in this case will be represented in form of a list.  The required predicates are:
a. reverse(OldStack, NewStack) which binds NewStack to the reversed list of items within the OldStack

e.g.  reverse([a, b, c], NewStack) binds NewStack to [c, b, a].


[15]
b. empty(OldStack, NewStack) which binds NewStack to a stack containing on the top of the OldStack

e.g.  empty([3,5,6,2,7], Afresh) binds Afresh to [3].




[5]
c. display_bottom(Stack) which displays the last item within the Stack.  


e.g.  display_bottom([f, i, l, o]) displays  o





[5]
3. The median value of a list of numbers is the number that is exactly in the middle of the list after it has been sorted.  If the list has an odd number of entries, then the median is the middle number, otherwise, if the list has an even number of entries, the median is equal to the sum of the two middle numbers divided by two.  Write clauses to:
a. Sort a list of numbers in ascending order.

e.g.  sort( S, [3 ,5 ,9 ,-4, 0, 11] ) binds S to [-4, 0, 3, 5, 9, 11]


[9]
b. Find the number of entries in a list.

e.g.  entries( E, [3 ,5 ,9 ,-4, 0, 11] ) binds E to 6




[8]

c. Identify the median of a list of numbers using the previous two clauses.
e.g.  median( M, [3 ,5 ,9 ,-4, 0, 11] ) binds M to 4

 


[8]
4. Sets can be represented in Prolog using Lists.  Write the following sets handling rules:
a. member_of(Element,Set) which returns TRUE if Element is an element within the list Set. 
E.g. member_of(3, [1,2,3,4]) returns TRUE.





[5]

b. intersection(SetA, SetB, Int) which binds Int to the list containing those elements that are in list SetA as well as in list SetB.

E.g. intersection([1,2,3], [2,3,4], Ans) binds Ans to [2,3].



[10]

c. xor(SetA, SetB, XOR) which binds XOR to the list containing those elements that are in list SetA, or in list SetB, but not in both.

E.g. xor([1,2,3], [2,3,4], Ans) binds Ans to [1, 4].




[10]
















