Chapter 6 Homework Fall 2006
1a.  

  function member(item, list)

      begin

       if list is empty

         then return false
         else


begin


   if item = first element of list

                   then return true

               else

                   begin

                       list := list with its first item removed


           return member(item, list)

                   end


end

      end

     Note how much simpler this is in PROLOG:
     member(X, [X|L]).

     member(X, [Y|L]) :-

         member(X, L).

1b. function count(list)  //

      begin

       if list is empty

          then return 0

          else


begin


   list := list with its first item removed


   if first item is an atom 

                  then return 1 + counth(list)

                  else return count(first item) + count(list)


end

      end

1c. function count_atoms(list)

      begin

         if list is empty

                  then return 0

         else

            if the first element is an atom

                begin


       list := list with its first item removed

                   return 1 + count_atoms(list)

                end

            else

                begin


       list := list with its first item removed

                   return count_atoms(first item) + count_atoms(list)

                end
      end

4. Let c = child, s = servant, e = elder. Represent a current  assignment (state) by 4-tuple (a,b,c,d) which means a does fire, b does cakes, c does tea and d does poetry. Tasks are passed from c to s to e, from the right to left.  The following graph represents the possible states and moves. Each move through the graph is downward.
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To write an algorithm, replace c by 1, s by 2 and e by 3.

legalstate(F,C,T,P) (
  1 =< F (  F =< C ( C =< T ( T =< P (  P =< 3.

move((F,C,T,P), (F,C,T,PP) (
    PP  = P + 1 (  legalstate(F,C,T,PP).  

move((F,C,T,P), (F,C,TT,P) (
    TT  = T + 1 (  legalstate(F,C,TT,P).  

move((F,C,T,P), (F,CC,T,P) (
    CC = C + 1 ( legalstate(F,CC,T,P).  

move((F,C,T,P), (FF,C,T,P) (
    FF =F + 1 (  legalstate(FF,C,T,P).  

path((F,C,T,P), (F,C,T,P)).

path((F,C,T,P),(FF,CC,TT,PP)) (
     move((F,C,T,P), (FFF,CCC,TTT,PPP)) ( 

     path((FFF,CCC,TTT,PPP),(FF,CC,TT,PP)).
5a path(1, 9):

Rules:

1.  move(1, 8).

2.  move(1, 6).

3.  move(2, 9).

4.  move(2, 7).

...

12. move(9,4).

13. path(X,X).

14. path(X,Y) ( move(X,Z) ( path(Z,Y).

Procedure call:












pattern_search(path(1,9)) - use rule 14 to replace path(1,9) by move(1, Y) ( path (Y, 9)

    pattern_search(move(1,Y)) - unifies with rule 1, move(1,8)

    pattern_search(path(8,9)) - use rule 14 to replace path(8,9) by move(8, Y) ( path (Y, 9)

        pattern_search(move(8,Y) - unifies with move (8,3)

        pattern_search(path(3,9) - use rule 14 to replace path(3,9) by move(3, Y) ( path (Y, 9)


pattern_search (move(3,Y)) - unifies with move (3,4)


pattern_search(path(4,9)) - use rule 14 to replace path(4,9) by move(4, Y) ( path (Y, 9)


   pattern_search(move(4,Y) - unifies with move(4,9)


   pattern_search(path(9,9)) - unifies with path(X,X).

5b path(1,5): 

current goal


closed (the nodes we have attempted to visit)

path(1,5)


[path(1,5)]

    move(1,8)


[path(1,5), move(1,8)]

    path(8,5)


[path(1,5), move(1,8), path(8,5)]

        move(8,3) 

[path(1,5), move(1,8), path(8,5), move(8,3)]

        path(3,5)


[...path(3,5)]


move(3,4)


path(4,
5)


   move(4,9)


   path(9,5)


       move(9,2)


       path(2,5)



move(2,7)



path(7,5)



    move(7,6)



    path(6,5)



        move(6,1) 



        path(1,5)
 This is a member of closed.  Return fail.


5c path(7, 6) 

7 ( 2  ( 9 ( 4 ( 3  ( 8 ( 1 ( 6

Note: there is a direct path, move(7,6) that wasn’t found because of the order in which predicates are examained..

Redo 5 using the production system notation, producing a trace of execution similar to the tables on p. 173:

iteration
working memory

conflict set
fire rule



current sq
goal sq

0

1

9

1, 2

1

1

8

9

13, 14

13

2

3

9

5, 6

5

3

4

9

7, 8

7

4

9

9



halt

7. (do just for 2 moves)


move(square(Row, Column), square(Newrow, Newcolumn))(


lessthanorequals(Row, 6) (


equals(Newcolumn, plus(Row, 2) (


lessthanorequals(Column, 7) (


equals(Newcolumn, plus(Row, 1)


move(square(Row, Column), square(Newrow, Newcolumn))(


greaterthanorequals(Row, 3) (


equals(Newrow, minus(Row, 2) (


greater thanorequals(Column, 2) (


equals(Newcolumn, minus(Column, 1)

9a

Productions:

1.  savings_account(inadequate) ( investment(savings)

2.  savings_account(adequate) ^ income(adequate) ( investment(stocks)

3.  savings_account(adequate) ^  income(inadequate) (  investment(combination)

4. (amount_saved(X) ^ dependents(Y) ^ greater(X, minsavings(Y)) 


(  savings_account(adequate)

5. (amount_saved(X) ^ dependents(Y) ^ (greater(X, minsavings(Y)) 


(   savings_account(inadequate)

6. earnings(X, steady) ^ dependents(Y) ^ greater (X, minincome(Y))


(  income(adequate)

7. earnings(X, steady) ^ dependents(Y) ^ (greater (X, minincome(Y)) 


( income(inadequate)

8. earnings(X, unsteady) (  income(inadequate).

Working memory: 

amount_saved(22000)

earnings(25000, steady)

dependents(3)
9b
Iteration
Working memory

Conflict set
Fire rule

      1

amount_saved(22000)

   4   6

     4



earnings(30000, steady)



dependents(2)

      2

amount_saved(22000)

   4   6

     4



earnings(30000, steady)



dependents(2)



savings_account(adequate)
   6 

     6

      3 

amount_saved(22000)

   2

     2



earnings(30000, steady)



dependents(2)



savings_account(adequate)



income(adequate)


     4               ... investment(stocks)

10.  Possibilities:

1.  Select the rule that has been in the conflict set the longest.  Being around for a while indicates general applicability to the problem of interest more than a cameo appearance.  

2.  Weight the rules and select the one with the highest weight.    
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