CS5232 Execise 2
Q1. Given s = (a, b, c,d) and t = (d, e, f), write down

(1) s—t¢

(2) (7t =s1)7!
(3) (domt) < s> (rant)
(4) st

(5)

5) {1—»4,2—4,3—4,6—4}3((s"t)®{7— d})

Q2.

The figure below gives the board and starting position for a game of Shunting. A
move consists of the black piece (the shunter) moving one position either vertically

or horizontally provided either

e the position moved to is empty, or

e the position moved to is occupied by a .

O,
white piece but the position beyond the " 1O R
white piece is empty, in which case the O

white piece is pushed into the empty
position.

The shunter can not push two white pieces at the same time. At each stage a score
is kept of the number of moves made so far. The game ends when the white pieces

occupy the four positions marked with a cross.

Give a Z specification of this game. Hints:
Board == (1..7x3..4)U(3..4x1..6)
over == {(3,3),(4,3),(3,4), (4,4)}

next : Board <> Board
beyond : Board x Board + N x N

Shunting Shunting;nrT Mowve

bposn : Board (

Over

wposn : P Board
score : N




CS5232 tut 2 Solution

Q1 Sample Solution:
Given s = (a, b, c,d) and t = (d, e, f), write out

(1) s—t

S

(2) (7 =577
{(5,d),(6,¢),(7,1)}

(3) (domt) <1 s> (rant)

1G]

(4) st

<d, e’f’ d>

(5) {1—4,2—~4,3—4,6—4}3((s"t)® {7~ d})
{(1,4),(2,d),(3,4d),(6,d)}



Q2 Sample Solution:

Board == (1..7x3..4)U(3..4x1..6)

next : Board <> Board

V(i,7), (k,1) : Board e
(4,5) next (k, 1) <
i=k A (j=1+1V j=1-1)
V
j=1A (i=k+1V i=k—1)

over : P Board

over = {(3,3),(4,3),(3,4), (4,4)}

beyond : Board x Board + N x N

dom beyond = {b, w : Board | b next w}
Vb, w : dom beyond e
beyond(b, w) = 2w — b

wposn # over
bposn' next bposn wposn = over
bposn’' & wposn = wposn' = wposn | score! = score

score! : N

_ Shunting ShuntingnrT
bposn : Board bposn = (1,3)
wposn : P Board wposn = {(2,3), (4,2),
score : N (4,4),(6,3)}
bposn & wposn score =0
H#wposn = 4
— Mowe _ Quer
AShunting =Shunting

bposn' € wposn =
wposn’ = (wposn — {bposn'})
U{ beyond (bposn, bposn')}
score' = score + 1




