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path(1,3,Pa
th)

use:
path(X

1 ,Y
1 ,P

1 )
←

connected(X
1 ,Z

1 )
∧

path(Z
1 ,Y

1 ,P
a

th
Z

Y
1 )
∧

P
1 =

path(X
1 ,P

a
th

Z
Y
1 )

sub:X
1 /1

Y
1 /3

P
1 /P

a
th

yes(P
a

th)
←

connected(1,Z1 )
∧

path(Z
1 ,3,P

a
th

Z
Y
1 )
∧

P
a

th=
path(1,Pa

th
Z

Y
1 )

use:
connected(X2 ,Y

2 )←
connectedS

ub(X
2 ,Y

2 )
sub:X

2 /1
Y

2 /Z
1

yes(P
a

th)
←

connectedS
ub(1,

Z
1 )
∧

path(Z
1 ,3,P

a
th

Z
Y
1 )
∧

P
a

th=
path(1,Pa

th
Z

Y
1 )

use:
connectedS

ub(1,2)
sub:

Z
1 /2

yes(P
a

th)
←

path(2,3,Pa
th

Z
Y
1 )
∧

P
a

th=
path(1,Pa

th
Z

Y
1 )

use:
path(X

3 ,Y
3 ,P

3 )
←

connected(X
3 ,Z

3 )
∧

path(Z
3 ,Y

3 ,P
a

th
Z

Y
3 )
∧

P
3 =

path(X
3 ,P

a
th

Z
Y
3 )

sub:X
3 /2

Y
3 /3

P
3 /P

a
th

Z
Y
1 )

yes(P
a

th)
←

connected(2,Z3 )
∧

path(Z
3 ,3,P

a
th

Z
Y
3 )
∧

P
a

th
Z

Y
1 =

path(X
3 ,P

a
th

Z
Y
3

∧
P

a
th=

path(1,Pa
th

Z
Y
1 )

...
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A
ppending

lists

•
M

ightw
a

nta
pre

dica
tea

p
p
e
n
d
(L

1
,L

2
,L

3)

-T
his

is
sim

ilar
to

T
cl’s

concatcom
m

and,notits
lappend

-T
rue

ifL
3

is
listofelem

ents
ofL

1
follow

ed
by

elem
ents

ofL
2

-U
sefulfor

verifying
w

hether
L3

is
L1

appended
in

frontofl2

-B
utalso

should
be

usefulfor
appending

tw
o

lists
together:

+
a
p
p
en

d
(p(tim

,n
il),p(j

o
h
n
,p(p

h
il,p(ted

,n
il))),L

3)

-O
r

finding
the

prefix
ofa

listofgiven
ending

+
a
p
p
en

d
(L

1
,p(c,p(d

,n
il)),p(a

,p(b,p(c,p(d
,n

il)))))

•
H

ow
do

w
e

de
fine

a
ppe

nd(L1,L2,L3)?
-O

nly
tricky

partis
w

hich
ofL

1
and

L
2

to
attack

-T
his

is
determ

ined
by

how
lists

are
represented
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M
ore

R
ecursion

•
le

n
g

th
(L

ist,L
e

n
)true

ifL
istha

s
le

ngthL
e

n

le
n
g
th

(n
u
ll,0

).

le
n
g
th

(p
(E

,R
e

st),L
e

n
)←

le
n
g
th

(R
e

st,R
e

stL
e

n
)

is(L
e

n
,R

e
stL

e
n

+
1
).
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E
fficiently

R
eversing

a
List

•
Le

t’s
ta

ke
a

dva
nta

ge
ofw

ha
tw

e
le

a
rne

d
from

building
pa

ths
o

n
w

a
y

in
ve

rsuso
u

tofthe
re

cursion
•

To
reve

rse
a

list,w
e

ca
n

-pulloffelem
ents

ofthe
liston

w
ay

into
recursion

-and
putthem

onto
another

liston
w

ay
into

recursion

•
Like

w
a

shing
a

sta
ck

ofdishe
s

-Take
top

one
off,w

ash
it,and

putiton
the

top
ofthe

clean
dish
es

�

C
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E
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6
0

C
la

ss
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3

c©
P.H

e
e

m
a
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0
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0

R
eversing

a
list

•
r
e
v
(L

,R
)

true
if

R
is

the
reve

rsa
loflistL

#
G

o
o
d

p
la

ce
to

sta
rtis

w
ith

listre
p
re

se
n
te

d
a
s

h
e

a
d

a
n
d

ta
il

rev(p
(H

e
a
d
,Ta

il),R
)←

#
n
o
w

to
reve

rse
th

e
ta

il
rev(Ta

il,T
R

)
#

n
o
w

to
stick

h
e

a
d

a
fte

r
th

e
reve

rsa
lo

fth
e

ta
il

a
p
p
e

n
d
(T

R
,p

(H
e

a
d
,n

il),R
).

rev(n
il,n

il).

-N
otvery

efficientthough,as
w

e
append

after
each

step

-N
um

ber
ofsteps

in
proofO

(n
2)

•
C

a
n

w
e

do
be

tte
r?
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B
uilding

Lists

•
A

ppe
nd:

a
p
p
e

n
d
(p

(H
e

a
d
,Ta

il),L
,p

(H
e

a
d
,R

))
←

a
p
p
e

n
d
(Ta

il,L
,R

)
a
p
p
e

n
d
(n

il,L
,L

).

-on
w

ay
into

recursion,tear
offtop

elem
ent

-on
w

ay
out,putattop

oflist

•
rev3:

rev3
(p

(H
e

a
d
,Ta

il),L
2
,L

3
)←

rev3
(Ta

il,p
(H

e
a
d
,L

2
),L

3
)

rev3
(n

il,L
2
,L

2
).

-on
w

ay
into

recursion,tear
offtop

elem
entand

puton
top

ofne
w

list

-pass
back

com
pleted

liston
w

ay
out
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D
efinition

•
D

e
fine

rev3
(J,K

,L
)

-w
here

J
is

rem
ainder

oflistto
be

reversed

-
K

is
the

reversalofthe
listthathas

been
reversed

so
far

-
L

w
illbe

used
to

return
the

listatthe
bottom

ofthe
recursion

•
D

e
finition:

reve
rse

(J,L
)←

rev3
(J,n

il,L
).

#
n
o
w

d
e

fin
er

e
v
3

re
cu

rsive
ly

in
te

rm
s

o
fa

sm
a
lle

r
ve

rsio
n

o
fitse

lf
rev3

(p
(H

e
a
d
,Ta

il),K
,L

)←
rev3

(Ta
il,p

(H
e

a
d
,K

),L
)

#
n
o
w

th
e

b
a
se

ca
se

rev3
(n

il,L
,L

).


