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Boozer Choozer

1 Introduction

Everybody knows the problem:

You are in a foreign city and want to go out but what pub or club fits your taste?

The Boozer Choozer application is the solution to this problem.

1.1 Purpose of the system and its domain knowledge

The purpose and target of the Boozer Choozer system is helping people to find a club, bar, disco

or pub in a specific city which fits their taste.

It is an application implemented in PROLOG using SWI-Prolog [1].

The Boozer Choozer is supposed to be an intelligent decision supporting system.

The systems domain knowledge lies in the localization of pubs and knowing their taste and even

insider tips for everyone of them.

It is stored in definitions which are made for every object. The classification is done via the city,

the boozer itself, its taste and the insider tips for it. Detailed information on that can be found in

the next chapter.

2 Knowledge representation of domain knwoledge

2.1 Knowledge representation - In common

The knowledge representation is a keystone in Artificial Intelligence.

Knowledge can be represented in different ways. Networks schemes e.g. semantic networks (SD)

are one type of them. Structured representation schemes are e.g. frames.

2.2 Knowledge representation - The Boozer Choozer appplication

The knowledge representation chosen in this project is a semantic network (SN).

A Semantic Network consists of nodes and links.

The nodes represent the concepts which are in this case a city, a boozer, a taste or a tip.

The links represent the relations between the concepts. They are directed to indicate the direction
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2.3 Knowledge representation - The Semantic Network
Boozer Choozer

of the relationship.

With these definitions it is possible to use the inheritance of semantic networks. By that attributes,

defined for a city, can be inherited from all the clubs in this city e.g. the city name for the attribute

liesIn and the attribute ’is dangerous’.

2.3 Knowledge representation - The Semantic Network

The objects or concepts of the Boozer Choozer network are Country, City, Boozer, Taste and Tip.

The relations are: isBoozerIn , suitstaste and tip what is visualized in the following diagram.

Figure 1: Semantic Network - with example nodes
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3 Knowledge representation in the case of Boozer Choozer

The Semantic Network is seen as the best representation type for the objects of the Boozer Choozer

program and their relations.

Even if there is no standard representation style of semantic networks, the net of the Boozer

Choozer will be easy to understand. The relations are expicitly described and obvious.

There are clear hierarchies and relations which no one can misunderstand because everybody knows

that a club has to be in a city and has a taste and that there can be a tip for it.

3.1 Limitations:

The system limited in adding new functions respectively rules and questions. These have to be

implemented additionally, what can be done by adding them into the main routine which calls all

the subroutines or the specific sections of the PROLOG Code like the rules part. Clauses (boozer

or additional attributes like a second taste) can be added very easy. They have to be added to the

general rules section where all the cities and boozers with their taste and tip are defined. They are

included in the search after a new compilation if the code. This can be done very easy because of

the clear structure. It is obvious what to add and where.
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4 Implementation in PROLOG and descriptions

The system was implemented by using the trial and error method combined with learning by doing

methods.

There were a lot of versions produced, and a lot of ”solutions” discarded. The most time took the

check functions to ensure that the input is tested and the application can not be crashed.

4.1 Program Stucture

The general structure is:

• Initialisation with welcome screen and choice menue

– Start of the application

• The 2 main routines - tasteChoose and favouriteChoose

– Main functions of the application.

– Use general rules

• City rules

– Rules to get city input

– Check input for correctness

• General rules

– rules used by tasteChoose and favouriteChoose

– tipHint and tipReq for requestin tips to a found boozer

– write elt for list output

– noRepetition for removing duplicates from lists

– the boozerChoozer rule

• General definitions

– isTasteIn to connect tastes with cities

– boozer definitions

Steffen Diehl, AI Coursework CM3331-3 4



4.2 Walkthrough with focus on functions
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4.2 Walkthrough with focus on functions

This is a walkthrough for one possibility with focus on most important functions:

The start is initialised with go. After the init method, which displays a welcome screen, the menu

is entered. Here a description of the 2 possible choices is printed and the input of the user is

requested and processed.

The first option calls first the getCityInput method which prints out all cities in the database,

requests a choice and checks it for correctness.

Then the favouriteChoose method which offers boozers in the chosen city is run. It gets the

preferred boozer input, checks if it is valid with checkBoozerChoice, finds out its taste with

boozerChoozer and searches for other boozers with the same taste using findall.

Finally it asks the user if he wants a tip for one of the results with tipHint and processes this with

tipReq.

A testrun for the example above can be found in figure 2 in the appendix

4.3 Important rules

The rule boozerChoozer is the most important one.

It is used to bring together the relations taste, boozer and city.

boozerChoozer(Taste, City, Boozer) :- isBoozerIn(Boozer, City),

suitstaste(Boozer, Taste).

The general definitions of the boozers with their rules:

isBoozerIn(citrus, mainz).

suitstaste(citrus, classical).

tip(citrus, great_location_and_nice_black_music_on_saturdays).
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4.4 Check functions

By implementing check functions is avoided that a wrong input is processed. There will always be

a response and the reoffering off the available choices.

Only input that consists of (small) letters and numbers followed by a comma can be identified

wrong. Entering a ,́ór something beginning with a capital is not catched.

Rules doing so are:

• checkCityInput

Checks if the city is in the definitions.

• check88

Guarantees that the taste that was read in is available in the city entered before by the user

and requests a new try if not. There is also the way to enter dc for don’t care in this part

of the Choozer. Check88 recognizes this and processes in another way that if a taste was

chosen.

• boozerCheck

Is used to check if a tip was requested or if end was entered.

A testrun for a wrong input of a favourite boozer shown in figure 3 in the appendix.

4.5 User Interface

The user interface is clear structured and follows the function of the application. The user is always

offered all available options to choose from.

By soing so should be avoided that he gets displeased when he enters 10 tastes that are not

available in the database.

4.5.1 Walkthrough

A short walkthrough shows the ways through the application.

The user has the choice between searching (A) by boozer or (B) by taste.

In both options the user gets first a list of cities available in the database. The desired city can

be chosen.

Steffen Diehl, AI Coursework CM3331-3 6



4.5 User Interface
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• Option A

Choosing option A the user is presented all clubs, discos and bars in the previously chosen

city. He can pick one of which he knows the style of.

The Choozer now offers all the boozers in the chosen city which have the same style as the

reference location.

• Option B

In B the system presents all the available tastes in this city to the user. Now he can say

what kind of style or taste he likes, enter it, and see the boozers found for this demand.

He can even decide that he wants to see alls possible styles by choosing the Don’t Care

about the style option and enter ’dc’. By doing so, the output will include all boozers for

the specified city.

At that point the user has in both options one or more results fitting the criteria he entered. Now

there is the option to show tips for every result. By typing a name of a boozer the tip is displayed

and the application finishes. With the input of ’end’ instead of a boozers name the application

finishes without providing tips.

A testrun for option B is shown in figure 4 in the appendix

The sourcecode of the whole application version 4.1.0 can be found in the appendix. Because it

was not possible to paste it completely into this document because of its width some comments

had to be romoved. For the code with all comments have a look into the .pl file attached.
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5.1 Testruns

Figure 2: Testrun - Search by boozer
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5.1 Testruns
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Figure 3: Testrun - with a wrong input
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Figure 4: Testrun - Search by taste
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5.2 Sourcecode

The sourcecode for version 4.2.0
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∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗
’)

,
n
l
,

w
r
it

e
(
’
T

h
is

li
s
t

c
o
n

t
a
in

s
a

ll
c
lu

b
s

,
p
u
b
s

a
n
d

b
a
r
s

in
’)

,

w
r
it

e
(
C

it
y

)
,
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5.2 Sourcecode
Boozer Choozer

w
r
it

e
(

’.
’)

,
n
l
,
n
l
,

w
r
it

e
(
’W

h
en

y
o
u

c
h
o
o
s
e

o
n
e

,
y
o
u

w
il

l
g
e
t

o
t
h
e
r

lo
c
a
t
io

n
s

w
h
ic

h
f
it

t
h
e

t
a
s
t
e

o
f

y
o
u
r

fa
v
o
u

r
it

e
’)

,
n
l
,
n
l
,

w
r
it

e
(
’
B

o
o
z
e
rs

in
to

w
n

:
’)

,
n
l
,

w
r
it

e
e
lt

(
B

o
o
z
e
r
L

is
t
1

)
,
n
l
,
n
l
,

re
a
d

(
B

o
o
z
e
rC

h
o
ic

e
)
,

c
h
e
c
k
B

o
o
z
e
rC

h
o
ic

e
(
B

o
o
z
e
rC

h
o
ic

e
,
B

o
o
z
e
r
L

is
t
1

)
,

b
o
o
z
e
rC

h
o
o
z
e
r
(
T

a
s
te

,
C

it
y

,
B

o
o
z
e
rC

h
o
ic

e
)
,
n
l
,
n
l
,

w
r
it

e
(
’
T

h
e
se

a
re

t
h
e

b
o
o
z
e
r
s

h
a
v
in

g
t
h
e

t
a
s
t
e

o
f

’)
,

w
r
it

e
(
B

o
o
z
e
rC

h
o
ic

e
)
,

w
r
it

e
(

’
w

h
ic

h
is

’)
,

w
r
it

e
(
T

a
s
te

)
,
n
l
,
n
l
,

f
in

d
a

ll
(
B

o
o
z
e
r

,
b
o
o
z
e
rC

h
o
o
z
e
r
(
T

a
st

e
,

C
it

y
,

B
o
o
z
e
r
)

,
B

o
o
z
e
r
L

is
t
2

)
,

w
r
it

e
e
lt

(
B

o
o
z
e
r
L

is
t
2

)
,

t
ip

H
in

t
,

t
ip

R
e
q

(
B

o
o
z
e
r
L

is
t
2

)
;

/
∗−

−
−

if
t
h
e

in
p
u
t

is
n
o
t

in
li

s
t
−
−
−
∗/

n
l
,

w
r
it

e
(
’∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
’)

,
n
l
,

w
r
it

e
(
’
T

h
is

w
a
s

a
w

ro
n
g

in
p
u
t

!
P

le
a
s
e

t
r
y

a
g
a
in

.
’)

,
n
l
,

w
r
it

e
(
’∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
’)

,
n
l
,
n
l
,

fa
v
o
u
r
it

e
C

h
o
o
s
e

(
C

it
y

)
.

/
∗−

−
−

c
h
e
c
k

if
t
h
e

in
p
u
t

is
in

t
h
e

li
s
t

o
f

b
o
o
z
e
r
s

lo
c
a
t
e
d

in
t
h
e

c
it

y
−
−
−
∗/

c
h
e
c
k
B

o
o
z
e
rC

h
o
ic

e
(
B

o
o
z
e
rC

h
o
ic

e
,
B

o
o
z
e
r
L

is
t
1

)
:
−

m
e
m

b
e
r
(
B

o
o
z
e
rC

h
o
ic

e
,
B

o
o
z
e
r
L

is
t
1

)
.

/
∗−

−
−

−
−
−
∗/

/
∗−

−
−

S
e
a
rc

h
b
y

c
h
o
o
s
in

g
a

t
a
s
t
e
−
−
−
∗/

/
∗−

−
−

−
−
−
∗/
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5.2 Sourcecode
Boozer Choozer

t
a
s
t
e
C

h
o
o
s
e

(
C

it
y

):
−

is
T

a
s
t
e
In

(
T

a
s
t
e
L

is
t

,
C

it
y

)
,

/
∗−

−
−

g
e
n
e
r
a
t
e

L
is

t
w

it
h

a
ll

T
a
s
t
e
s

a
v
a
il

a
b

le
in

t
h
e

C
it

y
−
−
−
∗/

n
l
,
n
l
,

w
r
it

e
(
’∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗
’)

,
n
l
,

w
r
it

e
(
’
H

e
re

is
a

li
s
t

o
f

t
a
s
t
e
s

fr
o
m

c
lu

b
s

a
n
d

p
u
b
s

in
’)

,

w
r
it

e
(
C

it
y

)
,

w
r
it

e
(

’.
’)

,
n
l
,
n
l
,

w
r
it

e
(
’Y

o
u

c
a
n

c
h
o
o
s
e

o
n
e

o
f

th
e
m

.
.
.

’
)

,
n
l
,

w
r
it

e
(

’
.
.
.
o
r

e
n
t
e
r

’
’
d
c

’
’

fo
r

D
o
n

’
’
t

C
a
re

a
n
d

g
e
t

lo
c
a
t
io

n
s

fo
r

a
ll

t
a
s
t
e
s

’)
,
n
l
,
n
l
,
n
l
,

w
r
it

e
e
lt

(
T

a
s
t
e
L

is
t
)
,
n
l
,
n
l
,

re
a
d

(
T

a
s
te

)
,

/
∗−

−
−

g
o

in
t
o

c
h
e
c
k
in

g
t
h
e

t
a
s
t
e

if
it

is
in

t
h
e

T
a
s
t
e
L

is
t

o
r

if
it

is
’
d
c

’
o
r

c
ra

p
−
−
−
∗/

c
h
e
c
k
8
8

(
T

a
st

e
,
C

it
y

,
T

a
s
t
e
L

is
t

)
.

/
∗−

−
−

t
e
s
t

if
t
a
s
t
e

is
in

L
is

t
a
n
d

p
ro

c
e
e
d

−
if

n
o
t

c
h
e
c
k

if
it

is
’
d
c

’
−
−
−
∗/

c
h
e
c
k
8
8

(
T

a
st

e
,
C

it
y

,
T

a
s
t
e
L

is
t
):
−

m
e
m

b
e
r
(
T

a
st

e
,

T
a
s
t
e
L

is
t
)
,

f
in

d
a

ll
(
B

o
o
z
e
r

,
b
o
o
z
e
rC

h
o
o
z
e
r
(
T

a
s
te

,
C

it
y

,
B

o
o
z
e
r
)

,
B

o
o
z
e
r
L

is
t
)
,
n
l
,
n
l
,

w
r
it

e
(
’
H

e
re

a
re

t
h
e

f
it

t
in

g
lo

c
a
t
io

n
s

in
’)

,

w
r
it

e
(
C

it
y

)
,

w
r
it

e
(

’
w

it
h

t
h
e

t
a
s
t
e

’)
,

w
r
it

e
(
T

a
s
te

)
,

w
r
it

e
(
:)

,
n
l
,
n
l
,

w
r
it

e
e
lt

(
B

o
o
z
e
r
L

is
t
)
,

t
ip

H
in

t
,

t
ip

R
e
q

(
B

o
o
z
e
r
L

is
t

)
;
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5.2 Sourcecode
Boozer Choozer

c
h
e
c
k
9
9

(
T

a
s
te

)
,

n
l
,
n
l
,

w
r
it

e
(
’∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗
’)

,
n
l
,

w
r
it

e
(
’Y

o
u

e
n
t
e
r
e
d

d
c

.
T

h
e

t
a
s
t
e

is
n
o
t

r
e
le

v
a
n

t
fo

r
y
o
u

.
’)

,

f
in

d
a

ll
(
B

o
o
z
e
r

,
b
o
o
z
e
rC

h
o
o
z
e
r
(

,
C

it
y

,
B

o
o
z
e
r
)

,
B

o
o
z
e
r
L

is
t
)
,
n
l
,
n
l
,

w
r
it

e
(
’
H

e
re

a
re

A
L
L

lo
c
a
t
io

n
s

in
’)

,

w
r
it

e
(
C

it
y

)
,

w
r
it

e
(
:)

,
n
l
,
n
l
,

w
r
it

e
e
lt

(
B

o
o
z
e
r
L

is
t
)
,

t
ip

H
in

t
,

t
ip

R
e
q

(
B

o
o
z
e
r
L

is
t

)
.

/
∗−

−
−

c
h
e
c
k
s

if
T

a
s
te

is
’
d
c

’
−
−
−
∗/

c
h
e
c
k
9
9

(
’d

c
’
)
.

/
∗−

−
−

if
T

a
s
te

is
n
o
t

in
T

a
s
t
e
L

is
t

/
n
o
t

’
d
c

’
c
a

ll
fo

r
a

n
e
w

t
r
y

b
e
c
a
u
s
e

t
h
e

T
a
s
te

w
a
s

a
w

ro
n
g

in
p
u
t
−
−
−
∗/

c
h
e
c
k
8
8

(
T

a
st

e
,
C

it
y

,
T

a
s
t
e
L

is
t
):
−

n
l
,
n
l
,

w
r
it

e
(
’∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗
’)

,
n
l
,

w
r
it

e
(
’
S

o
rr

y
,

b
u
t

t
h

is
w

a
s

a
w

ro
n
g

in
p
u
t
!
’)

,
n
l
,
n
l
,

w
r
it

e
(
’H

a
v
e

a
n
o
t
h
e
r

t
r
y

.
.
.

’
)

,
n
l
,
n
l
,
n
l
,

t
a
s
t
e
C

h
o
o
s
e

(
C

it
y

)
.
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5.2 Sourcecode
Boozer Choozer

/
∗−

−
−

−
−
−
∗/

/∗
−−

−−
−−

−−
−−

−−
−−

−−
−−

∗/

/
∗−

−
−

C
it

y
r
u

le
s
−
−
−
∗/

/∗
−−

−−
−−

−−
−−

−−
−−

−−
−−

∗/

/
∗−

−
−

−
−
−
∗/

/
∗−

−
−

p
r
o
c
e
s
s
in

g
o
f

C
it

y
in

p
u
t

−
r
e
q
u
e
s
t

fo
r

In
p
u
t

a
n
d

re
a
d

it
a
n
d

c
h
e
c
k

it
−
−
−
∗/

g
e
t
C

it
y
In

p
u

t
(
C

it
y

)
:
−

n
l
,
n
l
,

/
∗−

−
−

re
a
d

in
in

p
u
t
−
−
−
∗/

c
h
e
c
k
C

it
y
In

p
u
t
(
C

it
y
In

p
u

t
)
,

C
it

y
=

C
it

y
In

p
u

t
.

/
∗−

−
−

g
iv

e
b
a
c
k

a
ll

C
it

ie
s

in
D

a
ta

b
a
s
e
−
−
−
∗/

/
∗−

−
−

li
s
t
s

a
ll

c
it

ie
s

in
d
a
t
a
b
a
s
e
−
−
−
∗/

/
∗−

−
−

re
m

o
v
e

d
u

p
li

c
a
t
e
s
−
−
−
−
∗/

/
∗−

−
−

o
u
t
p
u
t

o
f

li
s
t
−
−
−
∗/

c
it

y
P

o
s
s
ib

il
it

ie
s

(
C

it
y
L

is
t
N

o
R

e
p

):
−

f
in

d
a

ll
(
C

it
y

,
b
o
o
z
e
rC

h
o
o
z
e
r
(

,
C

it
y

,
)
,
C

it
y
L

is
t

)
,

n
o
R

e
p
e
t
it

io
n

(
C

it
y
L

is
t

,
C

it
y
L

is
t
N

o
R

e
p

)
,

w
r
it

e
e
lt

(
C

it
y
L

is
t
N

o
R

e
p

)
,
n
l
,
n
l
.

/
∗−

−
−

C
h
e
c
k

if
t
h
e
r
e

is
a

b
o
o
z
e
r

in
t
h
e

e
n
t
e
r
e
d

c
it

y
−
−

r
e
t
u

r
n

s
t
r
u
e

w
h
e
n

a
t
h
e

e
n
t
e
r
e
d

s
t
r
in

g
is

fo
u
n
d
−
−
−
∗/

Steffen Diehl, AI Coursework CM3331-3 XII



5.2 Sourcecode
Boozer Choozer

c
h
e
c
k
C

it
y
In

p
u
t
(
C

it
y
In

p
u

t
):
−

w
r
it

e
(
’∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗
’)

,
n
l
,

w
r
it

e
(
’
C

h
o
o
se

o
n
e

o
f

t
h
e

c
it

ie
s

b
y

e
n

t
e
r
in

g
it

s
n
a
m

e
fo

ll
o
w

e
d

b
y

a
’
’.

’
’
’)

,
n
l
,
n
l
,
n
l
,

c
it

y
P

o
s
s
ib

il
it

ie
s

(
C

it
y
L

is
t
N

o
R

e
p

)
,

re
a
d

(
C

it
y
In

p
u

t
)
,
n
l
,

m
e
m

b
e
r
(
C

it
y
In

p
u
t

,
C

it
y
L

is
t
N

o
R

e
p

)
.

c
h
e
c
k
C

it
y
In

p
u
t
(
C

it
y
In

p
u

t
):
−

w
r
it

e
(
’∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗
’)

,
n
l
,

w
r
it

e
(
’T

h
e

C
it

y
is

n
o
t

in
t
h
e

d
a
t
a
b
a
s
e

!
I
’
’m

s
o
r
r
y

!
’)

,
n
l
,

w
r
it

e
(
’
T

ry
a
g
a
in

.
’)

,
n
l
,
n
l
,
n
l
,

c
h
e
c
k
C

it
y
In

p
u
t
(
C

it
y
In

p
u

t
)
.

/
∗−

−
−

−
−
−
∗/

/∗
−−

−−
−−

−−
−−

−−
−−

−−
−−

−−
−
∗/

/
∗−

−
−

g
e
n

e
r
a
l

r
u

le
s
−
−
−
∗/

/∗
−−

−−
−−

−−
−−

−−
−−

−−
−−

−−
−
∗/

/
∗−

−
−

−
−
−
∗/

/
∗−

−
−

g
iv

e
s

t
h
e

h
in

t
t
h
a
t

t
h
e
r
e

a
re

t
ip

s
in

t
h
e

d
a
t
a
b
a
s
e

fo
r

t
h
e

b
o
o
z
e
r

−
−
−
∗/

t
ip

H
in

t
:−

n
l
,
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5.2 Sourcecode
Boozer Choozer

w
r
it

e
(
’∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗
’)

,
n
l
,

w
r
it

e
(
’
P

s
s
s
t

!
!
!

H
e
y

!
D

o
y
o
u

w
a
n
t

to
g
e
t

so
m

e
t
ip

s
to

o
n
e

o
f

t
h
e

r
e
s
u

lt
s

?
’)

,
n
l
,

w
r
it

e
(
’
C

h
o
o
se

a
b
o
o
z
e
r

’)
,

w
r
it

e
(

’
.
.
.
o
t
h
e
r
w

is
e

t
y
p
e

’
’
e
n
d

’
’
’)

,
n
l
,
n
l
.

/
∗−

−
−

in
it

ia
li

z
e

s
t
h
e

t
ip

r
e
q
u
e
s
t

c
h
e
c
k

−
r
e
a
d
s

t
h
e

in
p
u
t

a
n
d

g
iv

e
s

it
to

t
h
e

c
h
e
c
k

m
e
th

o
d

−
−
−
∗/

t
ip

R
e
q

(
B

o
o
z
e
r
L

is
t
):
−

re
a
d

(
B

o
o
z
e
rT

ip
)
,
n
l
,
n
l
,

b
o
o
z
e
rC

h
e
c
k

(
B

o
o
z
e
rT

ip
,
B

o
o
z
e
r
L

is
t

)
;

w
r
it

e
(
’∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗
’)

,
n
l
,

/
∗−

−
−

if
n
o

m
a
tc

h
w

it
h

t
ip

r
u

le
s
t
a
r
t

t
h
e

w
h
o
le

t
h
in

g
a
g
a
in

−
−
−
∗/

w
r
it

e
(
’O

H
N
O

!
P

le
a
s
e

c
h
o
o
s
e

a
n
d

t
y
p
e

o
n
e

o
f

t
h
e

b
o
o
z
e
r
s

li
s
t
e
d

o
r

t
y
p
e

’
’
e
n
d

’
’
’)

,
n
l
,

w
r
it

e
(
’O

n
c
e

a
g
a
in

!
’)

,
n
l
,
n
l
,

w
r
it

e
(
’
H

e
re

c
o
m

e
s

t
h
e

li
s
t

:
’)

,
n
l
,
n
l
,

w
r
it

e
e
lt

(
B

o
o
z
e
r
L

is
t
)
,
n
l
,

t
ip

R
e
q

(
B

o
o
z
e
r
L

is
t

)
.

/
∗−

−
−

c
h
e
c
k

if
t
ip

s
a
re

r
e
q
u
e
s
t
e
d

to
o
n
e

o
f

t
h
e

r
e
s
u

lt
s

−
−
−
∗/

b
o
o
z
e
rC

h
e
c
k

(
B

o
o
z
e
rT

ip
,
B

o
o
z
e
r
L

is
t
):
−

b
o
o
z
e
rT

ip
(
B

o
o
z
e
rT

ip
)
,

/
∗−

−
−

c
h
e
c
k
s

if
in

p
u
t

is
e
n
d
−
−
−
∗/

n
l
,

w
r
it

e
(
’∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗
’)

,
n
l
,

w
r
it

e
(
’O

k
!

N
o

T
ip

s
n
e
e
d
e
d

.
’)

,
n
l
,
n
l
,

w
r
it

e
(
’
E

x
it

in
g

a
p

p
li

c
a
t
io

n
.
.
.
.
.

’
)

,
n
l
,

n
l
,
n
l
,

w
r
it

e
(
’T

h
a
n
k

y
o
u

fo
r

u
s
in

g
t
h
e

C
h
o
o
z
e
r
!
’)

,
n
l
.

/
∗−

−
−

if
e
n
d

w
a
s

n
o
t

t
h
e

in
p
u
t

−
c
a

ll
t
h
e

f
in

d
a

ll
t
ip

s
r
u

le
−
−
−
∗/
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5.2 Sourcecode
Boozer Choozer

b
o
o
z
e
rC

h
e
c
k

(
B

o
o
z
e
rT

ip
,
B

o
o
z
e
r
L

is
t
):
−

n
l
,
n
l
,

w
r
it

e
(
’∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗∗
∗∗

∗
’)

,
n
l
,

w
r
it

e
(
’
H

e
re

t
h
e
y

c
o
m

e
!

T
h
e

in
t
e
r
e
s
t
in

g
(

in
s
id

e
r
)
in

fo
r
m

a
t
io

n
a
b
o
u
t

’)
,

w
r
it

e
(
B

o
o
z
e
rT

ip
)
,
n
l
,
n
l
,

f
in

d
a

ll
(
T

ip
,

t
ip

(
B

o
o
z
e
rT

ip
,
T

ip
)

,
T

ip
L

is
t
)
,

w
r
it

e
e
lt

(
T

ip
L

is
t
)
,
n
l
,
n
l
,
n
l
,
n
l
,
n
l
.

/
∗−

−
−

c
h
e
c
k

if
in

p
u
t

is
e
n
d
−
−
−
∗/

b
o
o
z
e
rT

ip
(
’e

n
d

’
)
.

/
∗−

−
−

L
is

t
P

r
o
c
e
s
s
in

g
−
−

w
r
it

e
s

a
li

s
t

to
t
h
e

s
c
r
e
e
n
−
−
−
∗/

w
r
it

e
e
lt

(
[
]
)
.

w
r
it

e
e
lt

(
[H

|T
])

:
−

w
r
it

e
(H

)
,

n
l
,

w
r
it

e
e
lt

(T
)
.

/
∗−

−
−

W
ri

t
e
s

t
h
e

H
e
a
d

o
f

a
li

s
t

a
n
d

c
a

ll
s

it
s
e

lf
w

it
h

t
h
e

T
a
il

−
−
−
∗/

/
∗−

−
−

r
e
p

e
t
it

io
n

re
m

o
v
e
m

e
n
t

fr
o
m

li
s
t
s
−
−
−
∗/

n
o
R

e
p
e
t
it

io
n

(
[
]

,
[
]
)
.

n
o
R

e
p
e
t
it

io
n

(
[H

|
T

1
]
,

T
2
)
:
−

m
e
m

b
e
r
(H

,
T

1
)

,!
,

n
o
R

e
p
e
t
it

io
n

(
T

1
,

T
2

)
.

n
o
R

e
p
e
t
it

io
n

(
[H

|
T

1
]

,
[H

|
T

2
])

:
−

n
o
t
(
m

e
m

b
e
r
(H

,
T

1
)
)

,
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5.2 Sourcecode
Boozer Choozer

n
o
R

e
p
e
t
it

io
n

(
T

1
,

T
2

)
.

/
∗−

−
−

−
−
−
∗/

/∗
−
−
−
−
−
−
−
−
−
−
−
−
∗/

/
∗−

−
−

C
O

R
E
−
−
−
∗/

/∗
−
−
−
−
−
−
−
−
−
−
−
−
∗/

/
∗−

−
−

−
−
−
∗/

/
∗−

−
−

T
H
E

M
O
ST

IM
P
O

R
T
A
N
T

P
A
R
T
−
−
−
∗/

b
o
o
z
e
rC

h
o
o
z
e
r
(
T

a
s
te

,
C

it
y

,
B

o
o
z
e
r
)

:
−

is
B

o
o
z
e
r
In

(
B

o
o
z
e
r

,
C

it
y

)
,

s
u

it
s
t
a

s
t
e

(
B

o
o
z
e
r

,
T

a
s
te

)
.

/
∗−

−
−

−
−
−
∗/

/∗
−−

−−
−−

−−
−−

−−
−−

−−
−−

−−
−−

−−
−−

−
∗/

/
∗−

−
−

G
E
N

E
R
A
L

D
E
F
IN

IT
IO

N
S
−
−
−
∗/

/∗
−−

−−
−−

−−
−−

−−
−−

−−
−−

−−
−−

−−
−−

−
∗/

/
∗−

−
−

−
−
−
∗/

/
∗−

−
−

T
a
s
t
e
s

a
v
a
il

a
b

le
in

e
v
e
r
y

c
it

y
−
−
−
∗/

is
T

a
s
t
e
In

(
[
m

e
x
ic

a
n

,
n

ie
ls

,
c
la

s
s
ic

a
l
]
,
m

a
n
n
h
e
im

)
.

is
T

a
s
t
e
In

(
[
c
la

s
s
ic

a
l

b
a
r

,
m

e
x
ic

a
n

,
c
lu

b
]
,

m
a
in

z
)
.

is
T

a
s
t
e
In

(
[

c
la

s
s
ic

a
l
]
,

lo
n
d
o
n

)
.
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5.2 Sourcecode
Boozer Choozer

/
∗−

−
−

D
E
F
IN

IT
IO

N
S

O
F

B
O

O
Z
E
R
S−

−
−
∗/

/
∗−

−
−

D
e
f
in

it
io

n
o
f

t
h
e

b
o
o
z
e
r
s

w
it

h
t
a
s
t
e

a
n
d

t
ip

s
−
−
−
∗/

/
∗−

−
−

M
a
in

z
−
−
−
∗/

is
B

o
o
z
e
r
In

(
a
le

x
,

m
a
in

z
)
.

s
u

it
s
t
a

s
t
e

(
a
le

x
,

c
la

s
s
ic

a
l

b
a

r
)
.

t
ip

(
a
le

x
,

g
o

o
d

f
o

o
d

b
u

t
a
ll

w
a
y
s

f
u

ll
)
.

is
B

o
o
z
e
r
In

(
p
o
m

p
,

m
a
in

z
)
.

s
u

it
s
t
a

s
t
e

(
p
o
m

p
,

c
la

s
s
ic

a
l

b
a

r
)
.

t
ip

(
p
o
m

p
,

v
e
r
y

e
x
p

e
n

s
iv

e
b

u
t

f
r
ie

n
d

ly
p

e
o

p
le

a
n

d
a

v
e
r
y

la
r
g

e
b

r
e
a
k

f
a
s
t

)
.

is
B

o
o
z
e
r
In

(
c
it

r
u

s
,

m
a
in

z
)
.

s
u

it
s
t
a

s
t
e

(
c
it

r
u

s
,

c
la

s
s
ic

a
l

b
a

r
)
.

t
ip

(
c
it

r
u

s
,

g
r
e
a
t

lo
c
a
t
io

n
a
n

d
n

ic
e

b
la

c
k

m
u

s
ic

o
n

s
a
t
u

r
d

a
y
s

)
.

is
B

o
o
z
e
r
In

(
c
u
b
a
n
b
a
r

,
m

a
in

z
)
.

s
u

it
s
t
a

s
t
e

(
c
u
b
a
n
b
a
r

,
m

e
x
ic

a
n

)
.

t
ip

(
s
a
o

s
a
li

t
o

s
,

g
o

o
d

c
o

c
k
t
a
il

s
b

u
t

v
e
r
y

s
m

a
ll

c
o

m
e

e
a
r
ly

)
.

is
B

o
o
z
e
r
In

(
s
a
o

s
a
li

t
o

s
,

m
a
in

z
)
.

s
u

it
s
t
a

s
t
e

(
s
a
o

s
a
li

t
o

s
,

m
e
x
ic

a
n

)
.

t
ip

(
s
a
o

s
a
li

t
o

s
,

g
o
o
d

fo
o
d

a
n

d
c
o
c
k
t
a
il

s
)
.

is
B

o
o
z
e
r
In

(
s
t
a
r
s

,
m

a
in

z
)
.
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5.2 Sourcecode
Boozer Choozer

s
u

it
s
t
a

s
t
e

(
s
t
a
r
s

,
c
lu

b
)
.

t
ip

(
s
t
a
r
s

,
b

la
c
k

m
u

s
ic

a
ll

n
ig

h
t

lo
n

g
)
.

t
ip

(
s
t
a
r
s

,
o
n

t
o
p

o
f

t
h

e
C

in
e
S

t
a
r

c
in

e
m

a
)
.

is
B

o
o
z
e
r
In

(
fu

e
n
fz

ig
g
r
a
d

,
m

a
in

z
)
.

s
u

it
s
t
a

s
t
e

(
fu

e
n
fz

ig
g
r
a
d

,
c
lu

b
)
.

t
ip

(
fu

e
n
fz

ig
g
r
a
d

,
b

la
c
k

m
u

s
ic

a
ll

n
ig

h
t

lo
n

g
a
n

d
g

o
o

o
o

d
lo

o
c
k
in

g
g

ir
ls

)
.

/
∗−

−
−

L
o
n
d
o
n
−
−
−
∗/

is
B

o
o
z
e
r
In

(
n
a
n
d
o
s

,
lo

n
d
o
n

)
.

s
u

it
s
t
a

s
t
e

(
n
a
n
d
o
s

,
c
la

s
s
ic

a
l
)
.

t
ip

(
n
a
n
d
o
s

,
g
o
o
d

c
h
ic

k
e
n

fo
o
d

a
n
d

d
r
in

k
in

g
a
s

m
u
c
h

a
s

y
o
u

w
a
n
t

)
.

/
∗−

−
−

M
a
n
n
h
e
im

−
−
−
∗/

is
B

o
o
z
e
r
In

(
e
n
c
h
il

a
d
a
s

,
m

a
n
n
h
e
im

)
.

s
u

it
s
t
a

s
t
e

(
e
n
c
h
il

a
d
a
s

,
m

e
x
ic

a
n

)
.

t
ip

(
e
n
c
h
il

a
d
a
s

,
g
o
o
d

fo
o
d

a
n

d
c
o
c
k
t
a
il

s
)
.

is
B

o
o
z
e
r
In

(
e
lD

ia
b
lo

,
m

a
n
n
h
e
im

)
.

s
u

it
s
t
a

s
t
e

(
e
lD

ia
b
lo

,
m

e
x
ic

a
n

)
.

t
ip

(
e
lD

ia
b
lo

,
g
o
o
d

fo
o
d

b
u

t
p

e
o
p

le
a
r
e

s
t
r
a
n

g
e

)
.

is
B

o
o
z
e
r
In

(
u
n
iC

lu
b

,
m

a
n
n
h
e
im

)
.

s
u

it
s
t
a

s
t
e

(
u
n
iC

lu
b

,
n

ie
ls

)
.

t
ip

(
u
n
iC

lu
b

,
in

v
e
n

t
o

r
y

m
ir

r
o

r
o

e
d

a
t

t
h

e
c
e
il

in
g

)
.

is
B

o
o
z
e
r
In

(
s
t
a
r
k
s

,
m

a
n
n
h
e
im

)
.

s
u

it
s
t
a

s
t
e

(
s
t
a
r
k
s

,
n

ie
ls

)
.
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5.2 Sourcecode
Boozer Choozer

s
u

it
s
t
a

s
t
e

(
s
t
a
r
k
s

,
c
la

s
s
ic

a
l
)
.

t
ip

(
s
t
a
r
k
s

,
c
o

o
l

p
la

c
e

t
o

b
e

e
s
p

e
c
ia

ll
y

o
n

h
o

t
d

a
y
s

)
.

is
B

o
o
z
e
r
In

(
s
t
a
r
s
t
o
w

e
r

,
m

a
n
n
h
e
im

)
.

s
u

it
s
t
a

s
t
e

(
s
t
a
r
s
t
o
w

e
r

,
n

ie
ls

)
.

s
u

it
s
t
a

s
t
e

(
s
t
a
r
s
t
o
w

e
r

,
c
la

s
s
ic

a
l
)
.

t
ip

(
s
t
a
r
s
t
o
w

e
r

,
c
o

o
l

p
la

c
e

t
o

b
e

e
s
p

e
c
ia

ll
y

o
n

h
o

t
d

a
y
s

)
.
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