
Abstraction Search Prolog

Abstraction
Reachability revisited

Prolog? true

February Ǜ–ǜ, ǗǕǖǗ
CS 60: Principles of Computer Science

Assignment  due: Higher-Order Functions, Trees, Graphs, and Java(!)
Assignment  dueMonday: Prolog
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I . I

ǖ. What operations should a set support?

Ǘ. What operations should a tree support?

ǘ. What operations should a list support?

ǖ. How could a set be implemented?

Ǘ. How could a tree be implemented?

ǘ. How could a list be implemented?
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R R
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The use-it-or-lose-it algorithm is simple and it works, but it’s not very
intuitive (or efficient).
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A: D-F S
✓ Check the current node(Optional: Return if you’ve already searched it)
✓ (Recursively) search everything reachable from the èrst child
✓ (Recursively) search everything reachable from the second child
✓ ...
✓ (Recursively) search everything reachable from the last child
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A: B-F S
✓ Check the current node
✓ Check the children
✓ Check the children’s children
✓ Check the children’s children’s children
✓ ...
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C A

We will return to these ideas in a few weeks, when you’ll
need to implement one or both algorithms!
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Prolog

CS 60: Principles of Computer Science
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P: T B D
We feed in a bunch of facts relevant to our problem:

pairs(apple, walnut).
pairs(apple, honey).
pairs(walnut, avocado).
pairs(walnut, banana).
pairs(apple, banana).
pairs(banana, ginger).
pairs(banana, cloves).
pairs(banana, strawberry).
pairs(banana, coriander).

pairs(strawberry, honey).
pairs(strawberry, ginger).
pairs(strawberry, tea).
pairs(tea, walnut).
pairs(tea, tomato).
pairs(tea, milk).

pairs(X, X).
pairs(X, coconut).

We describe how to recognize a solution:

yummy_triple(X,Y,Z) :- pairs(X,Y), X \= Y,
pairs(Y,Z), Y \= Z,
pairs(X,Z), X \= Z.

Prolog then ènds solution(s) for us.
So get it now! http://www.swi-prolog.org/

http://www.swi-prolog.org/
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A  P
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P D   R D

Integers: 42 60
Floating Point: 3.14 2.17
Symbols spam x ← always lowercase!

Strings: 'hi'
Lists: [3.14, 42, spam, a, 'hi']

But Prolog programs feel completely different!
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P: J  F

%% Here is a comment in Prolog
/* this is also a comment */

Chocolate_is_tasty. %% A fact. A good one too!

good(spam). %% a debatable fact, but now prolog thinks so
good(42). %% no one can deny this

better(tofu, spam). %% tofu is better than spam
better(chocolate, tofu). %% chocolate is better than tofu
better(money, chocolate). %% money is better than chocolate

%% Does prolog know that money is better than spam?
%% Does prolog even know what spam is???
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(H) S F T

uggette!ug!

homericus! matilda!

marge!gomer!

maggie!bart! lisa!

jackie!john!

selma! patty! glum!homer!

millhouse! terpsichore!

helga!olf!

cher!

skug!skugerina!

gemini! esmerelda!

klotho! lachesis! atropos!

97 99 93 92 

65 76 101 78 

55 54 

20 18 19 

35 41 38 

1 8 10 

38 38 27 44 

8 8 

59 62 

Oh, brother! 
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E  simpsons.pl

%% Parent relation
parent(homer, bart).
parent(marge, bart).
parent(homer, lisa).
parent(marge, lisa).
parent(homer, maggie).
parent(marge, maggie).

%% Age relation
age(marge, 35).
age(homer, 38).
age(lisa, 8).
age(maggie, 1).
age(bart, 10).
age(gomer, 41).

%% Female predicate
female(marge).
female(jackie).
female(selma).
female(patty).
female(cher).
female(lisa).

%% Male predicate
male(homer).
male(gomer).
male(gemini).
male(glum).
male(bart).
male(millhouse).

%% Three rules about families

child(X, Y) :- parent(Y, X).

mother(X, Y) :- female(X), parent(X, Y).

anc(X, Y) :- parent(X, Y).
anc(X, Y) :- parent(Z, Y), anc(X, Z).
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U P

•  The Prolog environment is for queries only!     
Use your favorite editor to change files… !

•  To run:    !

•  To exit:     halt.!

•  To (re)load a file:    [file]. or   reconsult('file.pl'). !

/opt/local/bin/swipl   (macs) 
swipl                                      (ssh to knuth.cs.hmc.edu server) 

Windows's swipl 
has an editor built-in. 

[user]. lets 
you type facts 
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W Q  P

Is Lisa a child of Marge? child(lisa,marge).

Who hasMarge as a parent? parent(marge,X).

Is Ug a parent of anyone? parent(ug,_).

Who are the ancestors of Lisa? anc(A,lisa).

Who are Uggee’s descendants? anc(uggette,D).

Who is Maggie’s mother? parent(X,maggie), female(X).

Who is a person (you know about)? male(X); female(X).

Who is Bart’s age or younger? age(bart, N), age(P, M), M < N.
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N: “Q” T   BST
Deène these three family-relationship predicates

ǖ. sib(X,Y)—true when X and Y are siblings (or half-siblings)

sibs(X,Y) :- parent(P,X), parent(P,Y), X =� Y.

Ǘ. aunt(A,N)—true when A is N’s aunt.

aunt(A,N) :- parent(P,N), sib(A,P), female(A).

ǘ. rel(X,Y)—true when X and Y are related (by blood)

rel(X,Y) :- anc(Z, X), anc(Z, Y).
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