






























































































































































-.
,J

 
01

37
96

 
C

5
C

4
 

B
l 

8
2

 
L

O
A

 
(P

N
T

f'
:)

 ...
 'T

' 
; 

G
E

T
 

B
'r

'T
E

 
<X

l 
(n

3
7

9
7

 
C

5C
6 

8
D

 
6

6
 

13
:3 

S
T

A
 

C
H

A
r.:

 
(n

)'
?

9
8

 
C

5
C

9
 

A
5

 
13

1 
LO

A
 

,-
S

W
IT

C
H

 
O

U
T 

C
H

A
R

A
C

T
E

R
 

R
O

M
 

C
5C

E
: 

0
9

 
13

4 
O

R
A

 
#

$
(1

4
 

(n
):

3
0

0
 

C
S

C
D

 
8

5
 

0
1

 
S

T
f1

 
C

5C
F

 
A

D
 

8
E

 
D

C
 

L
D

A
 

:t-
D

C
O

E
 

0
(1

8
0

2
 

C
5

0
2

 
0

9
 

O
R

A
 

0
0

8
8

3
 

C
5

D
4

 
S

O
 

D
C

 
S

T
A

 
$D

C
(1

E
 

0
8

8
0

4
 

C
5D

7 
A

D
 

6
7

 
0

3
 

L
O

A
 

R
'v

'O
R

H
 

(n
3

8
0

5
 

C
5

0
A

 
FO

 
B

E
l)

 
N

O
R

f'l
 

(1
(1

:;:
:0

6 
C

5
0

C
 

4D
 

6
6

 
13

3 
E

O
R

 
C

H
ft

R
 

; 
r.:

E
'·l

E
F

:S
E

 
8'

T
'T

E
 

(n
)S

(1
7

 
C

5
0

F
 

8
D

 
6

6
 

13
3 

S
T

A
 

C
H

A
F:

 
C

5
E

2
 

A
D

 
6:

3 
t'lO

F:
M

 
L

D
A

 
::

<
T

L
+

l 
C

5
E

5
 

8
D

 
6

9
 

S
T

A
 

1 
;X

 
C

O
O

R
D

IN
A

T
E

 
O

F 
B

IT
 

C
5E

8 
A

D
 

6
2

 
L

D
A

 
:·!

,T
L 

C
S

E
E

: 
S

[I
 

6
S

 
(1

3 
S

T
A

 
>

nE
f'1

f"
 

0
(1

8
1

2
 

C
5

E
E

 
A

9
 

s
a

 
L

O
A

 
#$

:::
13

 
C

5F
O

 
s
o

 
6

B
 

0
3

 
S

T
A

 
P

O
It

H
 

13
(1

81
4 

C
5

F
:)

 
A

D
 

6
6

 
13

3 
L

D
A

 
C

H
A

R
 

; 
LO

O
P

 
F

O
R

 
8 

0
0

S
1

5
 

C
5

F
6

 
2

D
 

6
B

 
0

3
 

A
N

D
 

P
O

It
H

 
[1

0
8

1
6

 
C

5
F

9
 

FO
 

1
6

 
B

E
Q

 
W

<
T

P
tH

 
,-

IF
 

N
O

T
 

S
E

T
, 

N
E

X
T

 
P

O
IN

T
 

0
0

S
1

7
 

C
5

F
B

 
A

D
 

6
8

 
13

3 
L

D
A

 
::<

T
E

f'l
P

 
C

5
F

E
 

:':
:5

 
5

9
 

S
T

A
 

T
2

 
0

0
8

1
9

 
C

60
13

 
A

D
 

6
9

 
13

3 
L

O
A

 
::<

TE
fo

lP
+ 

1 
C

6
0

3
 

:3
5 

5A
 

S
T

A
 

T
2

+
1

 
1 

C
6

0
5

 
A

D
 

6
4

 
0

3
 

L
O

A
 

'T
'T

L 
C

61
38

 
8

5
 

5
8

 
ST

!=
t 

T::
:: 

C
6

0
A

 
Ft

5 
F

E
 

LO
Ft

 
C

O
L.

+ 
1 

0
0

::
:2

4
 

C
6

(I
C

 
8

5
 

FO
 

:3
T

A
 

C
O

L 



L
IN

E
# 

L
aC

 
CO

D
E 

L
IN

E
 

or
J8

25
 

C
60

E
 

21
3 

E
l 

C
0 

. .l
SR

 
F'

LO
T 

; 
PL

O
T 

P
O

lt
H

 
0(

1:
32

6 
C

61
1 

4E
 

6
8

 
0

3
 

N
X

TP
t-I

T 
L.

:3
R 

PO
 I 

tH
 

(1
eS

27
 

C
61

4 
F

0 
1

7
 

SE
Q

 
N

X
TL

N
E 

; 
IF

 
E:

'T
'T

E 
FI

N
IS

H
E

D
.>

 
N

EX
T 

L
IN

E
 

(1
08

28
 

C
61

6 
A

S 
FB

 
LO

Fi
 

!'1
00

E 
0

eS
2

9
 

C
61

8 
IS

 
C

LC
 

0(
18

30
 

C
61

9 
6

9
 

13
1 

"O
C

 
#$

01
 

0
0

8
3

1
 

C
61

B
 

18
 

C
LC

 
0

0
S

3
2

 
C

61
C

 
6

0
 

6
8

 
0

3
 

A
O

C 
X

TE
N

P 
13

08
33

 
C

61
F

 
8

0
 

6
8

 
0

3
 

ST
R

 
X

TE
f'1

P 
0

0
8

3
4

 
C

62
2 

AD
 

6
9

 
0

3
 

LO
A

 
X

TE
!'1

P+
 1

 
0

0
8

3
5

 
C

62
5 

6
9

 
13

0 
A

O
C 

#
$

0
0

 
13

08
36

 
C

62
7 

SO
 

6
9

 1
33

 
ST

A
 
~
<
T
E
N
P
+
 1

 
(1

13
8:

37
 

C
62

A
 

4C
 

F
3

 
C

5 
Jf

'1
P 

L
O

O
P0

2 
13

£1
83

8 
C

62
0 

A
5 

13
2 

N
X

TL
N

E 
LO

A
 

PN
TR

 
0

0
8

3
9

 
C

62
F 

18
 

C
LC

 
(1

08
40

 
C

63
0 

6
9

 
01

 
A

O
C 

#$
01

 
13

13
84

1 
C

63
2 

8
5

 
13

2 
ST

R
 

pt
-n

R
 

; 
IN

C
R

E
A

SE
 

PO
IN

T
E

R
 

B'
T' 

1 
13

08
42

 
C

63
4 

A
S 

0
3

 
LO

A
 

P
tH

R
+

l 
£1

£1
84

:3
 

C
63

6 
6

9
 

£I
e 

A
O

C 
#

$
0

0
 

0
0

8
4

4
 

C
63

:3
 

8
5

 
0

3
 

ST
A

 
P

tH
R

+
l 

0
0

8
4

5
 

C
63

A
 

18
 

C
LC

 
0(

18
46

 
C

63
8 

EE
 

6
4

 
0

3
 

IN
C

 
'T

'T
L 

; 
IN

C
R

E
A

SE
 

'T' 
CO

O
RD

 
13

13
84

7 
C

6:
3E

 
B

0 
0

8
 

B
C

S 
F
I
t
~
 

.> 
IF

 
'T' 

O
U

T 
O

F 
B

O
U

N
D

S,
 

F
IN

IS
H

 
0(

11
:3

48
 

C
64

0 
CE

 
6A

 
0

3
 

D
EC

 
C

tH
R

l 
(h

38
49

 
(:

64
3 

F(
1 

0
3

 
B

EQ
 

FI
"'
~ 

. I
F

 
A

LL
 

8 
B

Y
TE

S 
PL

O
T

T
E

D
, 

F
IN

IS
H

 
. ' 

.....
 

13
08

50
 

C
:6

45
 

4C
 

B
4 

C
5 

.Jt
-lP

 
LO

O
PO

I 
co

 



00
 

13
13

85
1 

C
6

4
8

 
61

3 
F

IN
 

F.
:T

S
 

0 
13

(1
85

2 
C

6
4

9
 

• 
E
t
~
O
 

E
F.

:R
O

R
S

 
=

 
13

(1
01

3(
1 

S
'T

'I'
18

0L
 

T
A

8
L

E
 

::'
T

'I'
18

0L
 

V
A

L
U

E
 

A
(l

 
0

3
5

E
 

A
l 

1~
.t

36
0 

A
O

D
l 

C
1

8
8

 
B

IT
l 

C
1

2
4

 
8

1
T

2
 

C
L

::
5

 
B

IT
m

( 
C

1
1

5
 

B
IT

S
T

l 
C

1
2

2
 

8
IT

S
T

2
 

C
1

:3
3

 
80

1'
:O

E
R

 
00

:::
:1

3 
B

F
.:U

S
H

I) 
C

ID
C

 
E

:P
U

S
H

l 
e

lF
-?

 
8F

.:U
:::

::H
2 

C
2

2
4

 
8

R
U

S
H

3
 

(:
2

4
9

 
C

A
L

C
D

1
 

C
:::

W
IF

 
C

H
A

R
 

0
:3

6
6

 
C

H
A

f<
:O

K
 

C
5

8
F

 
C

H
C

H
A

R
 

C
58

9 
C

H
E

C
t<

:x
: 

C
:::

:::
::E

 
C

H
E

C
t<

'-r
' 

C
:::

:7
E

 
C

H
f<

C
or

'l 
A

E
F

D
 

C
L

R
C

O
L

 
C

0
9

C
 

C
LR

I>
1E

I'l 
C

(1
4F

 
C

LR
:::

:e
t·j

 
O

J?
6

 
C

N
TF

.:.
1 

(1
3

6
A

 
C

O
L

 
13

eF
O

 
CC

lt
'~

VC
H 

(:
5

7
D

 
C

T
 

1~
l:

35
6 

D
1 

0
:3

5
8

 
DC
It
-~
E 

C
(I

:3
1 

F
IN

 
C

6
4

:3
 

H
IF

.:
E

S
 

C
26

:3
 

LO
(1

(1
1 

C
0

6
6

 
L(

1I
31

3:
:::

 
C

13
8C

 
L(

11
3e

:3
 

C
13

83
 

L
:3

6
0

 
C

4
(1

2
 

L:
:::

:::
:O

 
C

4
:3

B
 

L
4

2
0

 
C

4
7

F
 

L
4

2
1

3
A

 
C

5
2

E
 

L
4

6
0

 
C

4
0

:3
 

L
4

7
\1

 
(:

5
1

1
 

L
G

 
13

34
(:

 
L

IN
E

 
C

2
B

A
 

LO
O

P
 

(:
13

59
 

LO
O

P
13

 
C

5
9

C
 

L
O

O
P

O
I 

C
5

B
4

 
LO

O
P

13
2 

C
5

F
3

 
L

O
O

P
l 

C
0

8
0

 
L

O
O

P
I0

 
C

ll
C

 
L

O
O

P
1

1
 

C
1

2
0

 
L

O
O

P
2

 
C

(l
A

6
 

L
O

O
P

2
0

 
C

1
4

E
 

L
O

O
P

2
1

 
C

1
5

8
 

/'
lA

IN
 

C
5

7
3

 
"l

O
D

E
 

O
O

F
B

 
I'l

U
L

 T:
::!

(1
 

C
1

6
F

 
t'l

U
L 

T
8

1
 

C
1

8
1

 
"l

U
L

 T
I 

c
e

1
5

 
l'l

U
L

 T
I 

I 
C

l(
:5

 
t·

~O
I'

:r
'l

 
C

5
E

2
 

t·
~F

.:
HO

R 
C
~
!
4
D
 

t'
~:

:{
TL

t-
~E

 
C

6
2

0
 

t·
l:"

:T
P

tH
 

C
6

1
1

 
O

U
T

l 
(:

(1
7

5
 

O
U

T
2

 
C

13
98

 
ou

r::
: 

(:
I3

C
2 

P
A

F
.:A

I'l
S

 
8

7
E

E
: 

P
E

:f;
: 

O
(l

F
C

 
P

L
O

T
 

c
e

E
l 

P
tH

R
 

01
~l

e2
 

P
O

IN
T

 
0

:3
6

8
 

PO
:3

1 
C~
;:
'?
2 

PO
:::

: 2
 

C
:3

F1
3 



S
Y

t1
E

:O
L 

T
A

B
L

E
 

S
Y

t1
B

O
L 

.....
 A

L
U

E
 

R
T

f.!
 

C
53

6 
R
V
O
F
~
N
 

13
:3

67
 

81
3 

13
35

A
 

8
1

 
0

::
:5

C
 

S
C
R
E
E
t
~
 

0
0

2
1

 
S

H
 

0
3

4
E

 
T

1 
0

0
5

7
 

T
2

 
1

3
0

5
9

 
T

3
 

13
13

58
 

T
4

 
(1

(1
5D

 
T

5
 

01
35

E
 

T
6

 
13

05
F

 
T

S
 

03
51

3 
T

T
 

(1
:::

:5
2 

U
D

 
13

35
4 

U
N

P
L

O
T

 
C

2
8

C
 

:":
:1

 
13

:::
:3

C
 

::
-~

2 
13

:3
41

3 
X

D
 

1
3

3
4

4
 

X
E

 
0

3
4

8
 

X
E

R
 

ce
F

l 
:'<

O
K

 
C

(1
F

2 
>
~
T
E
M
P
 

1
3

3
6

8
 

X
T

L
 

0
3

6
2

 
',.'

1 
13

3:
3E

 
'T"

") " 
1

3
3

4
2

 
Y

D
 

1
3

3
4

6
 

Y
E

 
13

34
A

 
Y

O
K

 
C

(1
F

9 
'T

'T
L 

13
::;

:6
4 

E
t·l

D
 

O
F 

A
S

S
E

t'l
E

:L
'T

' 

CD
 

.....
 



1 (1(100 1=49152: ER=0: PF~ItH":l" 
W£1l(1 T=0 
1 (1£120 F.:EAD A 
10030 IF A)255 THEN 15000 
1 (1(140 IF A=-1 THEN 16000 
1(1051.:1 POKE 1.. A : T=T +A 
10060 I=I+l:GOTO 10020 
15000 READ A$ 
15010 PRINT":1"A$" "; 
1502£1 IF A=T THEN PRItH" 0. K. " : GOTO 155(10 
150:;:0 PI': INTT, A; "ll" : EF.:= 1 
15500 GOTO 10010 
16000 IF EF.:= 1 THEN END 
16010 POKE55,0:POKE56,128 
16020 POKE51, 0: POKE 52 .' 128 
16(1:30 CLF~: t~EI~ 
20(100 DATA32, 253. 174, 32 .. 235, 183 .. 1 :;:8 
2001(1 DATA14L 32.2£18,141. 33, 2(18 .. 165 
2(11.:120 DATA21.:1, 13;::,251,240,2,162 .• 0 
2(10:30 DATA32, 79,192,32 .. 118,192.32 
2£1~340 DATA156, 192 .. 169,59.141 .. 17. 2~~18 
20050 DATA169, 29,141.. 24.208.165.251 
20060 DATA240,5,169.216,141,22,208 
20070 DATAI69,128,133,56,133,52,173 
20080 DATA2,221,9,3,141.2,221 
2(1£190 DATAI7:3 .. £1 .. 221 .. 41 .. 252 .. 9,1 
2(1095 DATA:::5:;:£1 .. " L I t~ES 21~1I30(1-2(1(190" 
20100 DATAI41.0.221.169.132.141,136 
20110 DATA2,96.160.0.169,64.133 
20120 DATA8?169,191,133,88,169,0 
20130 DATA145,87, 165,87,240,5,198 
20140 DATA:::?. 76.89,192,198..88 .. 165 
20150 DATA88 .. 201,159 .. 240,7 .. 169 .. 255 
2016(1 DATA133 .. 87 .. 76 .. 89 .. 192 .. 96,16(1 
20170 DATAO,169,231,133,87,169,135 
20180 DATAI33,88,138,145,87,165.8? 
20190 DATA24(1, 5,198 .. 8?, 76 .. 128.·192 
20195 DATA8868 .. " L I t'~ES 20 1 ~~10-21.:119(1" 
20200 DATAI98,88,165,88,201, 131,240 
2~~1210 DATA?. 169 .. 255 .. 1::::3 .. 87, ?6, 128 
20220 DATAI92,96,160,0,169,231,133 
20230 DATA87 .. 169 .. 219 .. 1:;::;: .. 88, 169 .. 0 
20246 DATAI45,87, 165,87,240,5, 198 
20250 DATA87,76,166.192,198,88,165 
20260 DATA88 .. 201 1'215 .. 240 .. 7 .. 169 .. 255 
2(1270 DATA 13;:: .' 87, 76 .. 166 .. 192 .. 96 .. 32 
2(1280 DATA25:;:, I? 4 .. 32 .. 235 .. 18:;:, 165, 20 
20290 DATA!:::::;: .. 89 .. 165 .. 21.. 133,90 .. 138 
20295 DATA9499, "LINES 2021.:11)-20290" 
20:;:013 DATA13::::, 91,32 .. 253 .. 174,32,235 

82 



20310 DATAI83.138,133.252.165.20.133 
20320 DATA253.165,90.201,0.240,11 
2(1330 DATA201. 1 .208 .. 6. 165. 89, 201 
20340 DATA64.144.1,96,165.91,201 
20350 DATA200,144.1,96,165.89.41 
20360 DATA7.133.94,169.7,56.229 
20370 DATA94.133.94,165,251,240,11 
20380 DATA?0,94,6.94, 165,94,24 
20390 DATA105,1, 133,95,165,94,240 
213395 IIATA8366, "LINES 20300-20390" 
20400 DATA9,168,169,1,10,136,208 
20410 DATA252.240,2, 169,1,133,94 
20420 DATA165 .. 95,240. 9,168.169.1 
20430 DATAlft,136,2ft8,252.240,2,169 
20440 DATAl, 133.95 .. 169,0,133,92 
213450 DATA133,88,133,87,165.91,41 
213460 DATA?, 133 .. 93.165.91. 74. 74 
20470 DATA74.133,91,160.5.24.10 
20480 DATA38,88.136,208,249,133.87 
2(1490 DATA165.91.0 160,3.24. 10,136 
20495 DATA?479."LINES 20400-20490" 
20500 DATA208,251.133,91.24.101.87 
20510 DATA133.91,165,88,105.0,133 
20520 DATA92. 160,3 .. 24 .. 70,90,102 
20530 DATA89, 136,208,248. 165,89, 1:::3 
2(154(1 DATA87, 165,90.133 .. 88,16(1.3 
20550 DATA24. 6. 87, 38 .. 88, 136, 208 
20560 DATA248 .. 160.8.24 .. 165 .. 91.0 101 
2~35?€1 DATA87, 13:;:,87.165,92.101,88 
2~3580 DATA133 .. 88, 136,208,240 .. 24 .. 165 
20590 DATA93,101,87,133,87,169,0 
20595 DATA7746, "LINES 20500-20590" 
206€10 IIATA10L 88.24,169.160, 101.0 88 
20610 DATAt:33 .. 88, 24, 165,89.101,91 
20620 DATA133,91,169,ft.101.92,133 
206:=:0 DATA92, 169,54,133, t.. 165.251 
20640 DATA208,3,76,99. 194. 165,252 
206513 DATA201,0,240,17,201,1,240 
20660 IIATA40, 201. 2. 240, 81.201. 3 
20670 DATA240.114,169,55,133.1.96 
20680 DATA160, 0 .. 165 .. 94,73,255 .. 133 
2069£1 IIATA94, 165, 95, 73. 255, 133, 95 
20695 DATA8269, "LINES 20600-2€1690" 
2070£1 DATA17?, 87,37,94, 3?, 95 .. 145 
20710 DATA87. 169,55,133, L 96,160 
20720 IIATA0 .. 165 .. 95,73 .. 255 .. 133,95 
207:30 IIATA 1 77, 87, 5, 94, 37, 95 .. 145 
20740 DATA87,169. 132,24, 101 .. 92 .. 133 
20750 DATA92,6,253,6,253,6,253 
20760 DATA6,253,177.91,41,15,24 
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20770 DATAl £11 .. 253,145,91,169,55,133 
207813 DATAL 96,160 .. 0,165,94,73 
20790 DATA255, 13:3 .. 94, 177 , 87, 37, 94 
213795 DATA7456, "LINES 20700-2079(1" 
20800 DATA5,95,145,87,24,169,132 
20810 DATA101, 92,133 .. 92,177,91,41 
20820 DATA240,24, 101, 253,145,91,169 
2(1830 DATA55, 133, 1,96, 160,fL 177 
20840 DATA87, 5,94 .. 5,95,145,87 
2085(1 DATA169,216,24,10L92, 133,92 
208613 DATA165,253, 145,91,169,55,133 
2138713 IIATA1, 96,160,0,165,252,240 
213880 DATA35, 177,87 .. 5,94, 145,87 
213890 DATAI69 .. 132, 24,1131, 92, 133i 92 
20895 DATA7672, "L1t~ES 20800-213E:90" 
20900 DATA165,253, 10 .. 10, Hl, 10, 133 
20910 DATA95,177,91,41,15,24,101 
20920 DATA95,145,91,169,55,133,1 
20930 DATA96, 165 .. 94 .. 73.· 255,133,94 
2(1940 DATA177 .. 87,37 .. 94,145,87,169 
20950 DATA55,133,l,96,169,4,141 
20960 DATA136,2,l73,2 .. 22L41..252 
20970 DATA141,2,221,169,27,141,17 
20980 DATA2(18 .. 169, 200 .. 141,22 .. 208,169 
2099(1 DATA21, 141,24,2(18,96,32 .. 253 
20995 DATA7566, "LINES 2090(1-209913" 
21(100 
21(11(1 
21(120 
2103(1 
2104(1 
2105(1 
21060 
21 (17(1 
21138(1 
21090 
21095 
211(1(1 
211113 
21120 
211:;:0 
2114(1 
2115(1 
2116(1 
2117(1 
2118(1 
2119(1 
21195 
21200 
21210 
21220 
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DATA174, :32 .. 235 .. 183,138,141 .. 62 
DATA3,169,0,141,63,3,165 
DATA20,141,60,3,165,21,141 
IIATA61 " :3 .. ~:2 .. 253.1 174" 32 J 2::::5 
DATA183,138,141,66,3,169,0 
DATA141,67,3,165,20,141,64 
DATA3,165,21,141,65,3,32 
DATA25:~:J 174 .. 32 .. 2:35.1183 .. 1:=:::: .. 133 
DATA252,165,20,133,254,173,64 
DATA~:, 56, 237, 6(1, ~: .. 141 .' 68 
DATA7:358, "LINES 2100(1-210913" 
DATA::::, 17~:, 65, 3, 237,61,3 
IIATAI41:. 69, ~:, 173 .. 66, ~:, 56 
DH- TA~'~'-' ~.-. .-. 141 -''-:'1 ~ 1-'-' 

_ _ .::~: I' .::. t::::'~I::;" ._~ '~I i ~ .. ",' -, ( ~. 
DHTH6I3,..;.,.:;..;;.,· .. !:., .. ,:), 141 .... 1 
DATA3,169,I,141,94,3,141 
IIATA96., 3 .. 169, 0,141 .. 95,3 
DATA141,97,3,173,71,3,41 
DATA128 .. 240 .. 8..169,255,141, 94 
DATA~: .. 141, 95, :::,173,69 .. 3 
DATA41,128,240,8, 169,255,141 
DATA6422, "LINES 21113(1-21190" 
DATA96,3, 141,97,3,173,69 
DATA3, 41,128 .. 240 .. 30,173,69 
!lATA3,. 73 .. 255.1141 J 73 .. 3 .. 24 



212313 DATA173.68.3.73.255.1e5.1 
212413 DATA141.72.3.173.73.3,1e5 
212513 DATAe. 141.73,3 .. 76.126.195 
212613 DATA173.68.3,141.72.3,173 
212713 DATA69.3.141.73.3.173.71 
212813 DATA3.41,128.24e.3e,173.71 
212913 DATA3.73,255,141,75.3.24 
21295 DATA6126, "LINES 2121313-212913" 
2131313 DATA173 .. 70.3. 73,255.1135.1 
213113 DATA141,74,3. 173.75,3. 105 
21"3213 DATA0. 141.75.3.76.175.195 
213313 DATA173. 713. 3,141.74 .. 3.173 
213413 DATA71.3, 141.75.3,173.72 
213513 DATA3.56,237.74.3,141,SS 
213613 DATA3.173,73.3,237,75.3 
21370 IIATA141..89.3.41.128.240.60 
21383 DATA169.255.141.ge.3,141.91 
213913 DATA3. 169.13,141.92,3. 141 
21395 DATA6434."LINES 21330-213913" 
2141313 DATA93.3.173.74.3.141,76 
214113 DATA3.173.75.3.141,77,3 
214213 DATA173,72.3.141,7S.3.173 
214313 DATA73J3.141.79.3,173,71 
214413 DATA3.41. 128.2138.713. 169. 1 
214513 DATA141J913.3.169.13.141.91 
214613 DATA3 .. 76,59.196,169 .. €I, 141 
21473 DATA93,3.141,91,3.169,255 
21483 DATA141,92,3, 141.93J3.173 
21493 DATA72,3,141.76,3,173,73 
21495 DATA61362."LINES 214ee-214ge" 
215e13 DATA3. 141.77,3. 173.74.3 
215113 DATA141.78.3.173.75,3.141 
215213 DATA79,3 .. 173. 69.3. 41. 128 
215313 DATA2e8.10. 169. 1. 141 .. 92.3 
215413 DATA169 .. 13.141.93. 3.173.76 
21553 DATA3,141.S2,3.173.77.3 
21563 DATA141.83,3.173.78.3.141 
215713 DATA83.3,173.79.3.141.81 
21583 DATA3.173,76.3.56.237,78 
21593 DATA3, 141.84,3,173.77 .. 3 
21595 DATA5637,"LINES 215133-21593" 
216313 IIATA237. 79,3.141, 85.3. 78 
21613 DATA77,3.113.76.3.173.78 
21623 DATA3.56.237.76.3.141.86 
21633 DATA3, 173 .. 79.3.237.77,3 
21643 DATA141.87.3.173.63.3.133 
21653 DATA89. 173.61.. 3.133.93.173 
21663 DATA62 .. 3.133 .. 91.165.254,133 
21673 DATA253.32.225.192.173.87.3 
21683 DATA4L 128.243.63.1 73.86.3 
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216913 DATA24, 109,80,:;:, 141,86,3 
21695 DATA6628, "LINES 21600-2169(1" 
21700 DATAI73,87,3, 109,81,3,141 
21710 DATA87,3,173,60,3,24.109 
21720 DATA92.3.141.60.3.173,61 
217313 DATA3,109.93,3,141,61.3 
21740 DATA173,62.3,24.109.90.3 
21750 DATA14L 62, 3.173.63,3.109 
21760 DATA91,3,141,63.3,76,17 
21770 DATAI97,173.86,3,56,237.84 
21780 DATA:3, 141,86.3. 173.87,3 
21790 DATA237 .. 85, 3.141, 87,3,173 
21795 DATA5475. "LINES 21700-2179(1" 
2180(1 DATA60,:;:,24, 109.96 .. 3, f41 
21810 DATA60,3,173,61,3,109,97 
21820 DATA3.141.61.3,173,62,3 
21830 DATA24,109,94,3,141,62,3 
21840 DATAI73.63.3,109,95.3,141 
21850 DATA63,3,173,82,3.56,233 
218613 DATAl. 141,82,3. 173,83.3 
21870 DATA233.0,141,83.3.173,83 
21880 DATA:;:, 2413, 7,201 J 255, 24(1,11 
21890 DATA76,127 .. 196.173,82 .. :;: .. 24(1 
21895 DATA6(180, "LINES 21800-218913" 
219£1(1 DATA:3, 76,127,196,96 .. 32 .. 25:;: 
21910 DATAI74,32,235.183.138.141.100 
21920 DATA3.169.0.141.101.3.165· 
21930 DATA20.141.98.3.165.21.141 
2194(1 DATA99 .. 3.32 .. 253,174,32 .. 2:;:5 
21950 DATAl ::::3 .. 138, 133 .. 252 .. 165 .. 2£1,133 
21960 DATA254.32,253 .. 174.:;:2 .. 235.183 
21970 DATAI38,141. 102.3. 165.20. 141 
21980 DATAI03.3.240.5.169.255.141 
21990 DATAI03.3.173.102.3,201,31 
21995 DATA8214. "LINES 21913(1-2199£1" 
22[100 DATAI76. 3,76.72,198,201 .. 64 
22010 DATAI44.14.24.201.96,144,3 
22020 DATA76, 72.198,56 .. 23:;:,64 .. 141 
22030 DATAI02,3,169,20:::.133 .. 3 .. 169 
22040 DATAO.133.2.173.102.3,160 
22050 DATA3.24.10,141.102,3.165 
22136[1 DATA3 .. 1135,0,13;1,3,17::::,102 
22(17[1 DATA3, 136,208,239, 133.2, 169 
22e:::1~1 DATA8, 141, 1136.3.173.14,220 
22090 DATA41,254.141,14.220.165,1 
22095 DATA6974, "LIt·lES 22(1[10-2209(1" 
22100 DATA41,251.133.1.160.0.177 
22110 DATA2.141.1e2.3,165,I,9 
2212[1 DATA4 .. 133, L 173, 14, 220, 9 
22130 DATA1.141,14,220,173.103.3 
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22140 DATA240,6,77,102,3,141,102 
22150 DATA3,173,99,3.141,105,3 
22160 DATAI73.98,3, 141,104,3,169 
22170 DATAI28,141,107,3,173,102,3 
22180 DATA45,107,3,240,22,173.104 
22190 DATA3.133.89.173,105.3,133 
22195 DATA6274,"LIHES 22100-22190" 
22200 DATA90,173,100,3, 133.91. 165 
22210 DATA254.133.253,32,225, 192,78 
22220 DATA107,3.240,23,165,251,24 
22230 DATA105.1,24,109.104.3.141 
22240 IIATA104,3, 173. 105 .. 3,105.0 
22250 DATA141,105,3,76,243,197,165 
22260 DATA2,24,l05,1. 133,2, 165 
22270 DATA3,105.0, 133,3,24,238 
22280 DATA100 .. 3.176,8,206,106.3 
22290 DATA240,3,76, 180,197.96 
22295 DATA6977, II L I t~ES 22200-22290 II • -1 
READy'. 
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MULTI-COLOUR BAR CHART 

This program uses the Hi-Resolution graphics routines to plot bar 
charts in multi-colour. The bar charts are given a three dimensional 
effect to make the display look nicer and more interesting. 

The character plot routine is used to display a title and a reference 
for each bar (first character of each month) to plot twelve random 
bars. 

RUNNING THE PROGRAM 

There are no input parameters required for this program. Just run 
the program and see the display that appears. 

This program can be modified to use data for the heights by 
changing line 130 to READ H and inserting the value of H before 
each ofthe month letters in line 1000. 

PROGRAM STRUCTURE 

10-30 Give the SYS call numbers variable names. 
40 Enter Multi-Colour mode with the screen colour white. 
50-90 Display 'EXAMPLE BAR-CHART' at the bottom of the 

screen. 
100 Draw a line at the bottom ofthe graph area. 
110 Set up plotting variables. 
120-250 Main loop. 
130-140 Get value of H and test for zero. 
150-180 Plotfront and side of bar using lines. 
190-210 Plot top of bar. 
220-240 Display character at bottom of bar. 
250 Repeat until all 12 bars are drawn. 
260 Wait for a key press. 
70 Restore original screen and set character colours to black. 

1000 Character data for bar titles. 
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1 REN ROUTI t~E TO PLOT A MUL TI COLOUF~ 
2 REt1 BAF.: CHAF~T 
3 REt'l 
8 REt1 VAR I ABLES FOR EACH OF THE CALLS 
9 REM 
10 HIRES=49152:GRAPH=49182:CLEAR=49231 
20 MEM=49308: PLOT=49347: NF~M=49821 
;;:0 L I t~E=49850 : CHAR=50487 
34 RHl 
35 REM INTO ~lUL TI ~10DE 
36 REM 
40 S'r'S HIRES. I. 1 
44 REM 
45 REM D I SPLA'r' A$ AT BOTTOt'l OF SCREEN 
46 REM 
50 A$= II EXAt1PLE BAR-CHART ": >=:=0 : 'y'= 192 
6f1 FOR 1=1 TO LEN(A$) 
70 SYS CHRR.X.Y.8.1.1,ASCCMID$(A$.I.l» 
80 ~<=::'!'+16 
90 ND!'T I 
94 REt'l 
95 REM DRRI·J A LINE RT I:OTTO~l OF GRAPH 
96 RHl 
100 SYS LINE.0.181.319.181.14.1 
lf14 REN 
105 REN I·J I DTH .. DEPTH .. OFFSET 
106 F.:Hl 
1113 I'J= 1 7 : D= 10 : 0=1.J+4HI/5 
114 F.:Hl 
115 F.:Hl D I SPLR'T' 12 RRt·mO~l HE I GHT BAF.:S 
116 REt'l 
120 FORI=12 TO 1 STEP -1 
130 H=INTCRND(1)*170) 
140 IF H=0 THEN 'T'= 180 : GOTO 190 
144 RHl 
145 REN FRotH AND S I DE OF BAF.: 
146 REM 
150 FOF~'r'=180 TO 180-H STEP -1 
16Q SYS LINE.I*0.Y.I*0+W.Y,14.1 
170 S'r'S LWE. 1*0-2 .. 'T'. 1*O-2-D, 'T'-D, 6 .. 2 
180 NE~-:;T 'T' 
184 F~Et1 
185 RHl TOP OF BAF.: 
186 REt1 
190 FOF.:J=D-2 TO 0 STEP -1 
200 SYS LINE. I*O-I-J.Y-J. I*O-1+W-J,Y-J,0.3 
210 t·4E:n 
214 F.:Hl 
215 REt'l CHRRACTEF~S lIt'WER EACH I:AF.: 
216 F.:Et1 
220 READ A$ 
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230 Sly'S CHAF~, 1*0, 184,2,3, L 32 
240 SYS CHAR,1*O, 184,7,2,0,ASCCAS) 
250 NH:T 
254 F.:H1 
255 F.:H1 WA I T FOR A KE'T' PRESS 
256 REt1 
260 GETAS:1FAS="" THEN 260 
264 REt'1 
265 REM NOF.:t'1AL SCREEN, CLEAR COLOUR MH1 
266 F.: Et'1 ANI! EHD 
267 F.: Et'1 
270 HF.:t1 : SYS MEt1: END 
994 REt1 
995 REt'1 CHARACTER -DATA 
996 RH1 
1000 DATA D,N.b,s,A,J.J,M,A,M.F.J 
F.:EAII'T' • 
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3 DIMENSIONAL GRAPH 

This program uses the Hi-Res routines given to display a three 
dimensional graph in standard Hi-Res. The function of the graph to 
be plotted is given in line 40 and the graph is plotted by lines 60-150. 

RUNNING THE PROGRAM 

As with the last program, there are no input parameters required. 
Just type RUN and see the display appear. The function is a 
symmetrical one and as it takes such a long time to plot up (approx 5 
minutes for the display to be completed), the reflected image is 
displayed as well. The speed of the plotting is so slow because of 
the complicated calculations required to set the X and Y 
co-ordinates. 

PROGRAM STRUCTURE 

10-30 Give the SYS call numbers variable names. 
40 Define the function to be ploted. 
50 Enter standard Hi-Res mode with screen colour light grey. 
60 Start of main loop. 
70 Set up plotting variables. 
80 Calculateyvalues. 
90-150 Plot one line up. 

140 If reflection not plotted, plot it. 
150 Repeat until finished. 
160 Wait for key press. 
170 Normal screen and end. 
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1 REt1 :3D GF:APH I H STAt·lDARD H I F~ES 
2 RHl ******************************* 
:3 F:Hl 
8 REt1 VAF: I AE:LES FOR EACH OF THE CALLS 
9 REt1 
10 HI~:ES=49152: GRAPH=49182: CLEAF:=49231 
20 t1Hl=49:::08: PLOT=49347: t~Rt1=49821 
:=:0 L I HE=49850 : CHAF:=50487 
34 RHl 
:=:5 F:Hl FUNCT I Ot~ OF GRAPH 
36 F:Et1 
40 DEF FNACZ)=38*CSIH(Z/24)+.48*SIH(3*Z/24»+20 
44 REt1 
45 REt1H I RES MODE 
46 F:Hl 
5~) S'T'S HIRES,0.,12 
54 RHl 
55 F:Hl LOOP FOR HALF OF >( VALUES 
56 F:Hl 
60 FOR X=-100 TO 0 STEP 1 
70 K=6:L=0:P=1:Z1=0 
8El 'T'l=K:+:ItHCSG!R( 1[1000-~<*::O ... ·'K) 
'';~'1 FOF: ""="" 1 TO -'T'l STEP -K 
10El Z= INT 0:: :::EHFNA (SG!R( >=:*>~+'T'*'T'»-. 7071 (:16*'T') 
W4 F:Hl 
105 REM IF OUT OF SIGHT, DO NOT PLOT 
106 PEt'l 
110 IF Z{L THEH 150 
120 1'1=1: L=Z 
I~A SYS PLOT,160+M*X,190-Z,0,1 
134 RHl 
1 ::;:5 PHl :::'T't'1t'lETR I CAL GF:APH., PLOT OTHEF.: 
136 REM HALF OF X COORDINATES 
1::;:7 F:Hl 
140 IF t'l=l THEN t'l=-l: GOTO 130 
150 t-lE>::T .,.': t·lD::T ::.~ 

154 FEM 
155 REM WAIT FOR KEYPRESS 
156 F:Hl 
160 GETA$: IFA$="ITHEtH60 
lEA PHl 
165 F:Hl NORt1AL SCREEt·l., CLEAR COLOUF: t'lEt1, END 
166 PEt'l 
17El S'T':;:: t·WI'l: S.,.'S t'lEt'l: ENII 
PEAD'T'. 
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MULTI·COLOUR PAITERN 

This program draws a pattern using two colours in multi-colour 
mode. Lines are drawn from a point at the top of the screen to the 
bottom line and from a point on the bottom ofthe screen to the top 
line. An interesting pattern appears from the cross over of the two 
sets of lines. 

RUNNING THE PROGRAM 

Just type RUN and watch the pattern appear. For a different pattern, 
change the first x and y co-ordinates in lines 60 and 70. An even 
more interesting pattern would appear ifthere was an exclusive OR 
plotting mode where if a point is off, turn it on and if a point is on, 
turn it off. 

PROGRAM STRUCTURE 

10-30 
40 
50 
60 
70 
80 
90 

100 

Give SYS call numbers variable names. 
Enter Multi-colour mode with screen colour light grey. 
Start of loop. 
Draw line from top to bottom in red. 
Draw line from bottom to top in white. 
Repeat until complete. 
Wait for key press. 
Return to normal (text) screen and end. 
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1 RHl PATTERt·~ US It~(; L WE PLOT IN t1IJL TI. 
2 REt1 COLOUR t'10DE 
3 RHl 
8 F.:Hl VARl ABLES FOR EACH OF THE CALLS 
9 F:Hl 
10 HIRES=49152:GRAPH=49182:CLEAR=49231 
20 MEt1=49:::08: PLOT=49347: t~RI1=49821 
:::I~1 L WE=49850 : CHAF:=50487 
34 RHl 
35 REt'l NUL TI COLOUR NODE 
36 RHl 
40 SYS HIRES.l.12 
50 FOF: 1=0 TO 319 STEP 4 
54 RHl 
55 F.:Hl DRA~'J L I HE FF.:Qtol 159. 0 TO BOTTot1 
56 RHl 
60 SYS LIHE.159.0.I.200.2.1 
64 F.:Hl 
65 F.:Et'l DRA~'J LI t·~E FROM 158. 199 TO TOP 
66 F.:Hl 
70 SYS LINE. 158. 199.1.0.1.2 
80 t·~E~-::T I 
84 RHl 
85 F-Hl l,JA I T FOF.: KE'T' PF.:ESS 
86 F.:Et'l 
90 GETAS:IFA$="" THEN 90 
94 REM HORMAL SCREEN. CLEAR COLOUR NEM.END 
100 SYS HRM:SYS MEM:END 
F.:EAD'T'. 
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SINE GRAPH 

This program draws a sine curve in two different ways. The first is 
to draw lines from the origin (0,100) to the point on the curve 
every 2 x co-ordinates. When this has been completed, the points 
are drawn with a resolution of every 112 x co-ordinate. 

RUNNING THE PROGRAM 

Justtype RUN and watch the display appear. The display takes only 
about two minutes to appear compared with somewhere around 
one hour with all routines in Basic. 

PROGRAM STRUCTURE 

10-30 
40 
50 
60 
70 
80 
90 

100 
110 
120 

Give SYS call numbers variable names. 
Enter standard Hi-Res mode with screen colour black. 
Loop forthe line plot. 
Plotthe line. 
Repeat lines until complete. 
Loop forthe point plot. 
Plotthe points. 
Repeat until complete. 
Wait for key press. 
Return to normal screen and end. 
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1 I':Et1 STAt~DARD HIRES LINES TO POINTS 
2 I':Et'1 ON A S I HE CUF~""'E 
:::: I':Et1 
.::: REM VAF~ I ABLES FOR EACH OF THE CALLS 
9 I':EM 
10 HI I':ES=49152 : GRAPH=49182 : CLEAR=49231 
20 t1EM=49308: PLOT=49347: NRM=49821 
:30 LIHE=49850: CHAR=50487 
:34 REt-l 
:35 REt-l STANDARD MODE 
36 REt1 
4ft S'T'S HI RES, 0, 0 
44 F:EM 
45 F.:EM LOOP FOR X VALUES 
46 F:Et-l 
50 FOF.: 1=0 TO 319 STEP 2 
54 F:Et-l 
55 REt1 PLOT THE LINES FF:OM 0, 1~10 TO POINT 
56 RHl 
60 8',.'S LINE,0,100, L 1~10-90*SIN(I*1T/60), L 1 
70 NEXT 
74 REt-l 
75 F.:EM PLOT I N THE CURVE 
76 F.:Et-l 
:::0 FOF: 1=0 TO 319 STEP .5 
90 :;::;'T'::; PLOT, I, 100-90*SIN( I*1T/6(1), 1, 1 
1 ~10 t·1E>::T 
104 F:Et-l 
105 REt-1 t~A I T FOR KE'T' PRESS 
106 REt'l 
11~1 GETA$: IFA$="" THEN 11(1 
114 REt'1 
115 REt'l NOF.:t'lAL SCREEN, ENII 
116 F:Et-l 
120 S'T'S t·1F:t'l: nlD 
F:EAD'T'. 
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DEMO OF ROUTINES 5 AND 7 AND A CIRCLE PLOTTING 
ROUTINE 

This program plots a circle on the screen by calculating only one 
eighth of the circle and plotting eight points for the eight 
combinations of DC, XD, VC, and VD. The program then just 
demonstrates the use ofthe routines 5 and 7 to switch between the 
screen before the program ends. 

RUNNING THE PROGRAM 

Type RUN and enter the circle parameters. The circle will then be 
drawn. Press a key to change to the normal screen. Press a key 
again and the program will change back to the Hi-Res screen. 
Finally pressing another key will return to the normal screen and 
end. 

PROGRAM STRUCTURE 

10-20 Give SVS call numbers variable names. 
30-31 Input and test x and y centre co-ordinates and radius. 
40 Enter Multi-Colour mode with screen colour light grey. 
50 Start loop for circle. 
60-70 Calculate offsets from centre. 
80-150 Plotthe eight points. 

160 Repeat until circle complete. 
170 Wait for key press. 
180 Return to normal screen. 
190 Waitfor key press. 
200 Return to graphics screen. 
210 Wait for key press. 
220 Return to normal screen and end. 
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1 REt-l DE~10 OF GRAPH AND tKIF.:t1 COt1t1ANDS 
2 REM At4D A CIRCLE PLOTT! HG F:OUT mE 
:3 F:EM 
8 RE~l '-lAF.: I ABLES FOF; EACH OF THE CALLS 
9 REM 
10 HIRES=49152: GRAPH=49182: CLEAF.:=49231 
20 MH1=49:;:08: PLOT=49347: HRt1=49821 
30 I HPUT II X, T' CEHTRE At4D RAD II ; XC, T'C, RA 
31 IF RA)T'C OR RA)>::C THEt4PRINT":T]": GOT030 
34 RE~l 
:35 RE~l CHOOSE NUL T I ,X AND T' CEt-lTRE, 
:36 F.:Hl AND RAD IUS 
37 RHl 
40 S'r'S HIRESd, 12 
44 REt-l 
45 RHl LOOP FOR 1/8 OF FULL C I F~CLE 
46 RE~l 
50 FOF; I=1T/4 TO 1T/2 STEP llRA 
54 REt1 
55 RE~l CALCULATE X At~D T' II I FFERENCES 
56 REt-l 
60 XD=RA*COS(I) 
70 'T'D=RA*SIt~( 1) 
74 REt-l 
75 RHl PLOT EIGHT POINTS FOF~ EACH CALC 
76 RHl 
80 ST'S PLOT, xc+>m, T'C+'T'D.- 2,1 
9£1 S'T'S PLOT..>~c-~·m,'r'C-'T'D,2.-1 
It1(1 S'T'S PLOLXC+:":D"T'C-'T'D,2.-1 
110 S'T'S PLOT, XC-XD, 'T'C+'T'II, 2,1 
12£1 S'T'S PLOT, ~<C+'T'II, 'T'C+~<II, 2, 1 
1 :;:t1 S'T'S PLOT.- XC-T'D.- 'T'c-~·m, 2, 1 
140 S',.'S PLOT.-XC+T'D"T'C-XII,2, 1 
150 S'T'S PLOT I XC-'T'D/T'C+~<D/21 1 
160 NEXT I 
164 F.:Hl 
165 REt-l l-JA I T FOF.: KE'T' PF.:ESS 
166 REN 
170 GETA$: I FA$= II II THEN 170 
174 F.:Erl 
175 RHl RETUF~N TO NOF.:t1AL SCI<:EEN 
176 RHl 
18£1 3'T'3 NRt-l 
184 RHl 
185 RHl l~A IT FOR KE'r' PRESS 
186 REt1 
190 GETA$:IFA$="" THEN 19£1 
194 REt1 
195 REt-l F.:ETURt·~ TO GF~APHICS SCI<:EEN 
196 Ral 
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2£113 S'T'S GRAPH 
2(14 RHl 
2135 REt'l l~AIT FO~: KE'T' PRESS 
206 ~:E~l 
210 GETA':IFA'="" THEN 210 
214 REt1 
215 REM NORt1AL SCREEt·~ At~D nm 
216 ~:Et1 
220 S'T'S NRt1: END 
READ\-'. 
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DIGICLOCK 

This program displays the time as input from the user in the form of 
a twenty four hour digital clock. The majority of the program is for 
setting upthe Sprites required for the display. 

RUNNING THE PROGRAM 

After a pause for reading in the Sprites, the user is requested to 
input the time in the form of HHMMSS. As soon as the return key 
has been pressed, the time will start. The display will continue until 
the stop key has been pressed to stop the program. 

PROGRAM STRUCTURE 

100 
110-140 
150-330 

340-355 
370-430 
440-460 

Set up Sprites. 
Inputtime and set in TI$. 
Set up all registers for the Sprites. Includes X and Y 
co-ordinates, Sprite colours, Enlargement, and 
pointers. 
Display titles. 
Display Sprites in correct positions. 
Flash second double dot character and pause for 
change in TI$. 

31000 - 30110 Data for Sprites. 
31000 - 31050 Read Sprites into memory. 
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10 REt1 DIGICLOCK USING SPRITES FOR THE 
20 REt'l NUMBERS. 
30 RE~l 
100 GOSUB 31000:REM GET SPRITES 
110 PRINT":'F'LEASE ENTER THE TU1E IN THE FORMAT" 
120 PFU NT" HHMMSS" i 
130 H~PUTTA$ 
140 IF LEN<TA$)=6 THEN TI$=TA$ 
150 V=53248 
160 FORI=0T07 
170 POKEV+U:2i-(I*40+20)AND255 
180 POKEV+I*2+1.130 
220 POKEV+39+I,7 
230 I F I =20R I =5THE~~POKEV+39+ I • 0 
240 pm(E2040+ I • 244 
250 NEXT 
260 Po.(EV+33.2 
270 POKEV+:;:2,0 
280 POKEV+21,255 
290 POKEV+2:;:,255 
3~10 PO~:EV+29.255 
310 pm(EV+16,0 
320 POKE2042, 255: pm(E2045, 255 
33~1 POKEV+ 16, 192 
:;:40 PF.:INT" :('l~~l~~~~ HOUF~S 
:;:45 PF.:INT"t1H~S. SECS. II 

:;:50 PF~ I NT II 
355 PF.:ItH"--­
:::m, FOF~ I =0T07 
380 IFI=20RI=5THEH430 
390 A=I+l:IFA)6THENA=A-l 
400 IFA)3THENA=A-l 
410 B=VALCMID$CTI$,A.l» 
420 POKE2040+ I .' B+245 
43~1 NE>n 

" . , 
---" 

440 POKEV+44.0:CLR:T$=TI$:V=53248 
45~1 IFTl$=T$THEt~450 
460 POKEV+44.2:GOT0370 
30~100 DATA246 
30001 DATA0.0,0,O,0.0,0 
30002 DATA0.0,0,0.0.0,28 
30003 DATA0,O.36.0,O.68.0 
30~104 DATA0., 132. 0.1.,4.0.1 
30005 DATA100.0.1.164.0,0,36 
~0006 DATA0.0.36.0.0.36.0 
30007 DATA0. 36. O. O. 36,0., 0 
30008 DATA36.0.@.36.0.1,231 
30009 DATA128.1.0.128.1.255.128 
30010 DATA247 
30011 DATAO.O,O,O,O.O.O 
:::0012 DATAO. O. 0.0. O. 0.126 

" . • 
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:3131313 
:3(1~H4 
3(1015 
30(116 
3131317 
301318 
3131319 
3013213 
3131321 
3131322 
3(1023 
301324 
301325 
3131326 
:;:0027 
3131328 
3131329 
31313313 
3131331 
3131332 
30033 
3131334 
3131335 
:;:131336 
3(1037 
3131338 
3(113:;:9 
:;:013413 
3131341 
3131342 
3(1043 
3131344 
30045 
313(146 
3(11347 
30~348 
3(11349 
:;:130513 
:;:0(151 
3(11352 
:;!t1053 
:;:131354 
3131355 
3131356 
3~1(157 
3131358 
:;:13059 
3130613 
313(161 
3131362 
313063 
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DATAG,G,129,0,1.60.128 
DATA2. 66,64 .. 2,66.64.2 
DATA66.64.3.194.64.0.1 
DATA128.0.9.e.0.18.0 
DATAG. 36 .. e. G. 72. 13.13 
DATAI44,e.l.32.G.2.127 
DATA192.2.G.64.3.255.192 
DATA248 
DATAG.G.G.0.0.0,G 
DATAG.0.G.G.G,G.124 
DATAG.0.130.e.l.57.0 
DATA2. 68. 128 .. 2~ 68,128.3 
DATAI96.128.0.4.128,0,9 
DATA0.0.18.G.0,9.G 
IIATAG. 4.128.3.196 .. 128.2 
DATA68,128.2.68.128.1,57 
DATAG.O.130.G.G,124,0 
DATA249 
DATAG.G.&.0.G.G,O 
DATAG.G.O.G.G.G.15 
DATAG.e.17.e,G.33.G 
DATAG,73.e.0, 153,13,1 
DATA41.0.2.73.e.4.137 
DATAG,4.249)224.4,0.32 
DATA7. 249. ?;~A. e .. 9. G. 13 
DATA9.G,G.9.G,0.9 
DATAG.G.9,G.G,15,G 
DATA25(1 
DATAG.G.O.G,G,G,G 
DATAG.G,G,e,G,3,255 
DATAI92.2.G,64.2.127.192 
DATA2 .. 64 .. e. 2 .. 64 .. G .. 2 
DATA64.0.2.126.G.2.1 
DATAO .. 3.252.128,13,2.64 
DATAG.2,64,G,2.64,3 
DATAI94.64.2.66,64,1,60 
DATAI28.0.129.G,G.126,0 
DATA251 
DATA0.G.0.0.G.G,G 
DATAG.G.G,G,G.G.127 
DATA0.0.128.128.1.62.64 
DATA2,65.192.2.64.G.2 
DATA64.G.2,64.0,2.126 
DATAG,2.1.G,2,6G.128 
IIATA2, 66,64.2.66.64 .. 2 
DATA66, 64. 2, 66 .. 64. L 613 
DATAI28.0.129.e.0.126.0 
DATA252 
DATAG.0.G,G.G,G.G 
DATAG.0.0.0.0.3.255 
DATAI92,2.G.64,3.254.64 



30064 DATA0.2.64.0.2.64.0 
30065 DATA4.128.0.4.128.0.9 
30066 DATAO.O.9.0;0.18.0 
30067 DATA0.18.0.0.36.0.0 
30068 DATA36.0.0.72.0.0,72 
30069 DATAO.0.144.0.0.240,O 
30070 DATA253 
30071 DATAO.0.0.0.0,0.0 
30072 DATAO,O,O,O,0,0,124 
30073 DATA0,0.130,0.1,57.0 
30074 DATA2.68,128.2,68.128,2 
30075 DATA68.128,2,68,128,1,57 
30076 DATA0,O,130,O.1,57,O 
30077 DATA2.68,128,2,68,128.2 
30078 DATA68 .. 128, 2, 68 .. 128.1,57 
30079 DATA0,0,130,0,0,124,0 
30080 DATA254 
30081 DATAO.O,O,0,O,O,O 
30082 DATA0.0.0,O.0,O.126 
30083 DATAO,0.129.0, 1.60,128 
30084 DATA2.66,64,2,66.64.2 
30085 DATA66.64,2,66.64,1,60 
30086 DATA64.0,128,64,0,126.b4 
30087 DATA0,2.64,0.2.64.0 
30088 DATA2,64.3.130.64,2.124 
30089 DATA128.1,1,0,0.254.0 
~:0090 DATA245 
30091 DATA0.0,0.0,0.0.0 
30092 DATA0,0,O.0,0,0.255 
30093 DATA0,1,0,128.2,126,64 
30094 DATA4 .. 129.32,4.130.32.4 
30095 DATA 132. 32, 4, 137 • ~:2, 4, 147 
3£1096 DATA32 , 4. 165. 32;'4, 201 , 32 
30097 DATA4,145,32 .. 4.33,32,4 
30098 DATA65 .. 32. 4,129,32.2.126 
30099 DATA64,1.0,128,0,255,0 
30100 DATA255 
30101 DATA0,0,0,0,0,0.0 
30102 IIATA0, 0, 0, 0, 0. 0, 60 
30103 DATA0,O.126.0,0,126,0 
~:0104 IIATAO, 126, 0.0.126,0,0 
30105 DATA60,O,O,0,O,O,0 
30106 DATA0,O,O,O,O.0,0 
30107 DATA0,0,O,0.6B,O,0 
30108 DATA126.0.0.126.0,0,126 
30109 DATA0,0,126,O,0,60,0 
3011(1 DATA-1 
31000 READA:IFA=-1THEH31040 
31010.FORI=0T062:READX 
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31020 POI<E64*A+ I , X : HD::T 
31030 GOT031000 
31040 FOR I =0T062 : POKE244*64+ I ,0 : t~EXT 
31050 RETURN 
READ'r'. 
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DISASSEMBLER 

This program disassembles an area in memory and displays it on 
the screen. The start address is input by the user and after every 
phase of disassembly a new start address is requested. To continue 
the disassembly from the point that the start is requested just press 
return. 

RUNNING THE PROGRAM 

After typing RUN, the user will be asked for the start address of the 
code to be disassembled. Enter this in decimal and press return. 
After a full page has been displayed, a new start address will be 
asked for. At this point, enter a new address (or just return if to 
continue from that point). 

PROGRAM STRUCTURE 

A brief explanation of the program follows. 
10 Read the op codes. 
20 Input start address. 
40 - 690 Main loop of disassembler. M stores the line on the 

screen. 
710 - 790 Display decimal number in hex. 
800 - 1110 Data for the operation codes. 
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10 IIH1T:t(255): FORI=0T0255: READT$( I): NEXT 
20 U1PUT"DECIMAL STAin ADDRESS" j A 
3(1 PRI NT":]" ; 
40 FOF.:M= 1 T024 
5(1 I=PEEK(A) 
60 K=(DAND15 
70 IFI=OTHENL=1:GOT0260 
80 IFK=8THH1L=1: GOT0260 
9(1 IFK=10THEt'lL=1: GOT0260 
100 IFK00THEN140 
110 IFI=32THEN180 
120 IF ( DAND 16THEI'1140 
13(1 IFI(12E:THEHL=1 : GOT0260 
140 IFK=0THEN220 
150 IFK=9THEN190 
160 IFK(10THEH250 
170 J=PEEK( 1) 
180 L=3:GOT0260 
190 K=(I)AND16 
2(1(1 I FK=OTHEt'1250 
210 GOT0180 
22(1 K= (! ) At·m240 
230 IFK)111THEN250 
240 IFK=32THEt'U8(l 
25[1 L=2 
26(1 N=A: GOSU:E:71 ~3 
27(1 PP!tiT II " .: 

280 IFT$(I)=I?"THENL=l 
290 FORX=ATOA+L-l 
300 N=PEEK (X) : GOSU:E:710 : PR It~T II ".: 

:;: 1 (1 NE-::T 
32(1 PR I tn : PF.: I NT II :-l ............ , ........... " j 
33(1 IFT$(I )O"?"THEt'1350 
340 PF~ un ". E:'T'T $" j : N= I : L= 1 : GOSUE:71 0: GOT0620 
35(1 PF.: H1TT $ ( 1) .: 
360 IFL=l THEt·1620 
:;:7(1 PI<: I tH " " ; 
:;:80 X=( I )AND15: y=( I )AHD24(1 
39(1 IFL=3THH1530 
40£1 ot">~+lGOT0410, 470., 460,.,5(10,50£1,500, .' ,460 
410 IF (IT') At-lII16THEN430 
420 GOT0460 
430 N=PEEK(A+1): IFt")127THEt~t'1=-(256-t") 
440 PRINT"$".: : N=A+N+2 
450 GOSUB710:GOT0620 
460 PP I NT" #$"; : 1'1=PEEK (A+ 1 ) : GOSUE:710 : GOT0620 
470 PPIHT" ($".: : t'1=PEEl«A+1) : GOSUE:710 
480 IF(Y)AND16THEHPRINT"),Y"; : GOT0620 
490 PRINT", X)".: : GOT0620 
500 PI<:INT"$"; : N=PEEK(A+l) : GOSUE:710 
510 IF ('r')AI'UJ16THENPIUNT " ,X"; 
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5213 GOT062e 
5313 ot·~X+1GOT056e."",.,." 5413. , ,5913.5513.5513 
5413 PF~INT":f." i : N=PEEK(A+2) : GOSUB71e 
545 N=PEEK (A+ 1 ) : GOSUB7113 : PF~ I NT II • Y II ; : GOT0620 
5513 IFI=20eTHEN54e 
5613 PR I NT 1I:f. II ; : ~~=PEEK(A+2); GOSUB710 
565 N=PEEK(A+l):GOSUB71e 
5713 IF(Y)AND16THENPRINT".X"; 
5813 GOT062e 
5913 tFI=198THEN56e 
61313 IFI()1e2THEN56e 
6113 PRINT" (:f.II; :N=PEEK(A+2) : GOSUB71e 
615 N=PEEK(A+1) : GOSUB71e : PR Hn II ) "; 
623 PRINT 
625 P~: I NT ,,7") ................................... 1; " ; 
6313 FORJ=lTOL . 
6413 X=PEEK(A+J-l) 
6513 IFX(32THENX=X+32 
663 IFX)127THENX=X-128:GOT0650 
6713 PRINTCHR:f.(X); : NEXT 
680 A=A+L 
6913 PR I NT : NEXT 
7eO-GOT02e 
7113 A:f.="0123456789ABCDEF" 
7213 H$="" 
730 K=t~-INT<N/16)*16 
7413 ~~=INT<N/16) 
7513 H$=MID:f.(A:f..K+1.1)+H$ 
763 IFN)eTHEN73e 
7713 IFLEt·~(H$)=1THEt~PRmT"(1n i 
7813 p~: I NTH$; 
793 RETURN 
81313 DATABRK. ORA.??? ORA, ASL? 
8113 DATAPHP, ORA., ASL?,? ORA. ASL,? 
8213 DATABPL.ORA.???,ORA.ASL,? 
8313 DATACLC,ORA.?,??ORA,ASL,? 
8413 DATAJSR,AND,?,?BIT.AND.ROL.? 
8513 DATAPLP. AND. ROL.? I:IT. AND. ROL.? 
8613 DATABMI.AND.???AND.ROL.? 
8713 DATASEC.AND,???AND.ROL,? 
880 DATARTL EaR.?,?? EaR, LSR,? 
8913 DATAPHA, EOR, LSR.? Jt1P. EOR, LSR.? 
9013 DATABVC,EOR,???EOR,LSR,? 
910 DATACLI,EOR,???EOR.LSR.? 
920 DATARTS.ADC.???ADC.ROR.? 
9313 DATAPLA. AIIC., ROR. ? • JMP • ADC. ROR. ? 
9413 DATABVS. ADC.??? ADC. ~:OR.? 
9513 DATASEI.ADC.???ADC.ROR.? 
9613 DATA?, STA.?? STY. STA. STX.? 
9713 DATADE'y'.? TXA.? STY. STA. STX.? 
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980 DATABCC, STA. ? • ? , ST'T' , STFI. STX. ? 
990 DFiTATYFI, STFI. T)<:S.??, STFI.?? 
1000 DATALDY,LDFI.LDX.?LDY,LDFI,LDX,? 
1010 DATATAY,LDFI,TAX.?,LDY.LDA.LDX.? 
1020 DA1ABCS. LDA.?,? ,LD'y'. LDA.LDX,? 
1030 DATACLV,LDA,TSX,?,LDY.LDA,LDX,? 
1040 DFiTACPY,CMP,??,CPY,CMP,DEC.? 
1050 DATAINY.CMP.DEX,?CPY.CMP.DEC,? 
1060 DATABNE.CMP.???CMP.DEC,? 
1070 DATACLD.CMP,??,?CMP.DEC,? 
10S0 DATACPX.SBC.?,?,CPX,SBC.INC,? 
1090 DATFlINX,SBC.HOP,?CPX.SBC.IHC.? 
1100 DATABEQ, SBC,??,? SBC. It~C,? 
1110 DATASED.SBC,?,??,SBC.IHC.? 
READY. 
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HANGMAN 

Hangman is the computerised version of the children's game. 
although playing against the computer enlivens the proceedings 
well enough for adults to find the game challenging. The player 
guessing the word has ten moves in which to work his miracle (the 
computer always plays the questioner), no second chances are 
allowed as first the ground appears and so on until, in the usual 
format of hangman, the player finds himself either the winner or 
the corpse. In this particular program the listings contain some 200 
ofthe more commonly misspeltwords in the English language. 

When typing in the words the user must ensure accuracy in his 
own copying. The possibility of the player being unable to play the 
game as intended, is negated by the sheer numerical volume of the 
words. 

By changing the words in the data statements in lines 9500 to 
9998 - always ensuring that there are 200 words contained therein 
- it is possible to use this game as an aid to learning a foreign 
language. 

RUNNING THE PROGRAM 

Load, type 'RUN' and follow the instructions. 

PROGRAM STRUCTURE 

For an interesting reference. the following listing of lines has been 
categorised for the user's convenience. 

9-240 
280-420 
430-450 
460-490 
510-520 
530-580 
590-660 
670-720 
760-800 
810-840 
850-880 

Instructions. 
Choose a word from the data statements. 
Input a letter. 
Nota letter. 
Is a letter, check if in word. 
Guessed the word. 
Letter in word. 
Print letter in the correct position on the screen. 
Letter is not in the word. 
Display the man's feet. 
Failed to guess the word before the man was 
hung. 
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890-920 
930-990 
1000 -1030 
1040-1070 
1080-1110 
1120-1190 
1200-1270 
1280-1310 
1320-1380 
1570-2210 
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Display the base of the rig. 
Display the upright. 
Display the horizontal. 
Display the diagonal support. 
Display the rope. 
Display the man's head. 
Display the man's body. 
Display the man's hands. 
Display the man's legs. 
Data containing about 200 words. 



9 POKE5~:28 .. 2 : POKE5:32:31 " 12 
10 PR ItH" :rm~r~rl!M!!I!!Io ••• " ••••••• I-lAN(;~1AN" 
213 PRI NT" :fl1!!I~l" 
3£1 PF.:IHT")!IIl] DO ',.'OU NEED INSTF:UCTIOt,~S ?" 
413 PPINT" (REPL',.' 'T' FOP "'YES" OF: t~ FOR "'NO"')" 
513 GET X$: I F ~<$="" THEt~ 513 
613 IF X$=" t~" THEt,~ 2613 
713 PF.: I In" ~,U~A'T'S REPL ',.' ',.' FOR 'T'ES .. OR N FOR t,W." 
:30 PF.: IIH" I loJI LL PR It~T ; ~J" 
9£1 PR I t~T" UNKt~m'lN ~~ORII=----" 
1£1£1 PR ItH" EACH - STANDS FOR A ~11 SS we; LETTER. II 

1113 PRINT 
1213 PR ItH" WHEN I PF~ I NT ,,' ::f='RESS AN'T' LETTER!!!" .. " 
1 :313 PR WT" FOLLOW THE I NSTRUCTI ON ! :~" 
140 PRINT" IF A LETTER IS IN THE UNKNOW~ ~'lORII" 
1513 PR I NT" NOF~E THAN ONCE YOU 1.JI LL t~EEII TO PRESS II 
1613 PF.: I tH II THE LETTER ~10RE THAN Ot'KE.~" 
1713 PRItH"E. G. "APPLE"HAS 2 PolS .. PRESS P CIt~CE AND" 
180 PR I NT" I REPL ',.' : Ut~f(NOl~N I~ORD=-P--- :I!]" 
19£1 PF.:IIH"PF.:ESS P A SECOND TH1E AND I REPL'T'" 
2£113 PR I tH II UNKNOl,lN ~~ORD=-PP--" 
210 PRINT 
2213 PF.: I tH" ',.'OU HA''o''E TO COt1PLETE THE WORD BEFORE" 
2313 PR nn" I HAt'~G THE ~1AN." 
24£1 PRItH" ::~'F.:ESS AtW KE'T' WHEN F.:EAD',.'!!!" 
25(1 GET:X;$: I F ~<$="" THEN 2513 

;;;6(1 E:E; I tUT":r, i- I~~: ~ ~ h ') ; "IH8t,tr~;t:1AN" 
~ ... t1 PRI -4T Al, .. ~I ••• , ~ .' 

280 RA=INT(RND(1)*197+1) 
290 IF A$="Et,lIr" THEN 5:3~3 
~AA FOR 1=1 TO RA 
:jW F:EAIr A$: IF A$="END" THEN 5:3~3 
320 t'lE::,::r I 
~:3e PEST ORE 
34£1 LA=LEN (A$) 
:35£1 Z$=CHR$( 1:3)+A$ 
36£1 II$="II 
:370 FOR 1=1 TO LA 
:3813 II$=D$+ "_" 
:~:90 NE::·::r I 
4£1(1 PR INT" :~1" 
4113 PF~ItHTAB(7); "~Ut~KNOl~N l,lORD="; II:$,; "~" ,: 
420 "'~=(1: L=(1 
430 PRIt-./T":!!If!I!l~ ::'=='RESS AtN LETTEF.:!!! 
44(1 GET L$:IF L$=""THEN 440 
450 IF L$C>" " THEN 50~3 
460 PRHn"~l!!ll!rl!!rI!J ... "IS NOT A LETTER 
47£1 GOSUI: 1540 
4:30 PRItH":1"SPC(35) "*" ,: 
490 GOTO 4~:(1 

' .. ", 
)01 J 

II 
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500 GOSUB 590 
510 IF N(LA THEN 430 
520 IF N=(LA+1) THEN T1=TI:GOTO 540 
530 PRINT"~ YOU WIN! ! II : n=T! 
540 IF(TI-T1)(200 THEN 540 
550 PRINT"::,] DO YOU WANT ANOTHER GO?" 
560 GET B$:IF B$=""THEN 560 
570 IF B$="Y" THEt~ 260 
580 PRINT"::,]=- THANK-YOU FOR PLAYING":STOP 
590 LF=0 
60e FOR 1=1 TO LA 
610 B$=MID$(A$.I.1) 
62e IF B$()L$ THEN 73e 
63e PRI NT" ~ LETTER IN WORD l:8" 
64e N=N+l 
650 GOSUB 1540 
660 IA=19+I 
67e PRINT":.:!"; 
680 PRINT TABOA); L$; "l:8"; 
690 II=I 
70e caSUB 1390 
710 LF=LF+l 
72e RETURN 
7~3e NEXT! 
74e IF LF=e THEN GOSUB 76e 
75e RETURN 
760 L=L+l 
77e PRINT"IQWJ.lIiI LETTER NOT IN WORDl:8" 
78e GaSUB 1540 
7ge IFL=9THEN132e 
791 ONLGOSUB8ge,93e,le0e,1040,le8e,112e, 12ee.1280 
8e0 IF L (1 €I THEN RETURN 
81e K=21 
820 GaSUB 15e0 
83e PRINTTAB(19); "II.~!I ~ ,,;:)"; 
840 PRINT":.:!" 
85e PF~ I NTTAB (20) ; Z$ 
86e PR I NT ".)] saRR'r' • YOU LOST l:8" ; 
87e N=LA+l 
88e RETURN 
890 K=23 
gee GOSUB 15e0 
91e PI':INT" =- ;:)" i 
920 RETURN 
930 K=6 
940 GOSUB 15"ee 
95e FOR 1=1 TO 18 
96e PRINTTAB(12) i "~" 
97e NEXT I 
98e PRINT"~"; 

112 



99~3 F.:ETURH . 
W()0 K=6 
W10 GOSUB 1500 
1021":1 PRIHTTAB( 13) "~:~~~~:$:~~m:m:¥t~"; 
10:31':1 F.:ETURN 
11':140 K=11 
11':151":1 GOSUB 15€10 
1 €160 PF~ 1 tHTAB ( 13) .; ".,..n;:"""n~n::~n;:7!!1"",:3" j 
11":17f1 RETUF.:N 
10:::f1 K=7 
1090 GOSUB 1501":1 
1100 PRINTTAB(22);"I~"; 
1110 F~ETUR~l 
1120 K=8 
1130 GOSU:E: 1500 
1141':1 PRItHTAB(20).; "11:7 ~" 
1150 PF.: ItHTAB ( 19); "~ ,..,.++~" 
1160 PF.:HHTAf:(9).;"~ 'I I 1-''' 
1170 PF~ltHTAf:(20); ", , ..... /" 
118£1 PRltHTAB(21).; "~".; 
1190 F.:ETUF.:N 
12£10 K=12 
12113 GOSUB 1500 
122fl PF.:I NTTHE: (9) .; ":t.;-," 
12313 PRltHTAB( 18).;" I I·t "t I I " 
12413 PF~mTTAB( 18).;" 11"t I I " 
1250 PRH.jTTAB( 18).;" U 1U" 
1260 PF.:HHTAf:(20).; "L-J:3".; 
1270 RETUF~N 
12:::£1 K=16 
1290 GOSUB .151":10 
130£1 PR I tHTAB ( 19) .; "NL...-.m~" .; 
1 :;: 1 0 F.:ETUF~t·l 
132£1 1(=17 
13:;:(1 GOSUB 15(10 
1340 FOR 1=1 TO 4 
n5~3 PRItHTHE:(20).; " ... ~ I I" 
1360 t~n:T 1 
13713 PRlt~T"~".; 
1 38(1 RETUF.:t~ 
1390 X=II-l:Y=LA-II 
1400 I F ~<=(1 AND 'r'=O THEt~ 145£1 
14W IF ><:=0 THEt·l A$=" "+RIGHT$(A$., Y) : RETUF~t~ 
1420 IF '1'=(1 THEt·l A$=LEFT$ (A$., ><:)+" ": RETUF~t·l 
1431":1 A$=LEFT$(A$.X)+" "+RIGHT$(A$.Y) 
1440 F.:ETUF.:N 
1450 A$="" 
1460 FOR 1=1 TO LA 
1470 A$=A$+" " 
148(1 NEXT! 
1490 RETURN 
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15130 FOR 1=2 TO f( 
1510 PRHlT")J"; 
1520 t'~EXT I 
15313 F.:ETUF.:N 
1540 T=TI 

.1550 IF(TI-T)(100 THEN 1550 
1560 F.:ETURN 
1570 DATA ABSENCE .. ACCEPT, ACC I DEt~TALL Y 
1580 DATA ACCOt1~10DATE. ACH I EVED, ACKt·WWLEIIGE 
1590 DATA ACG~UAINTED. ADDRESSES, AERIAL 
1600 DATAAGGRAVATE, AGREEABLE. AMATEUR, A~lot~G 
1610 DATA At-HARCT I C.' ANX I ET't', APPARENT, APPEARANCE 
1620 IIATAAPPROPRIATL ARCTIC. ARGUt1Et~T, ARRAt'~GEMENTS 
1630 DATA ASCEtH. ATHLETIC A~JFUL. BACHELOF.: 
1640 DATA BEG I N~~ I NG. BEL I EVED, BENEF I TED, BF~EATHE 
1650 DATABRITAIN,BUSINESS,CAPTAIN.CEILING 
1660 DATACEt·lETEF.:'T', CEF.:TA IN. CHO I CE, CLOTHES 
1670 DATA COLLEGE. COt1 I NG, cOt·n·l I TTEE .. COt'lPARAT I VE 
1680 DATA COMPETHH, COt1PLETEL Y • CONSC I ENT IOUS 
169£1 DATA Cm~SCIOUS. Cot·ISISTENT. COI'NEIHEI~CE 
17£113 DATA COPIES .. COURSE. COURTEOUS .. COURTES'T' 
171£1 DATA CRITICISM.DECEIVE,DECISION.DEFINITE 
172£1 DATA DESIRABLE. DESPERATE. IIISAPPEARED 
17:=:0 DATA DISAPPOIt-HED .• DISASTROUS .. III!3CIPLH~E 
174£1 DATA DISSATISFIED. EFFICIENCY. EIGHTH 
1750 DATA ELHlII·4ATED. ENBAF.:F.:ASSEII. H1PHASIZE 
17613 DATA EtHHUSIA:::t'1.. EOUIPPED .. E::;PECI RLL'T' 
1770 DATA ESSENTIAL.EXAGGERATED,EXCELLENT 
1780 DATA D::EF.:CI SE .. D::HAUSTED. E7~ISTHlCE 
17913 DFtTA D::F'HISE .. E:~:PERI EHCE. FAt'lIL IAR 
180£1 DATA FEBF.:UAF~'t'. F I NAtK: I RL. FORE I Gt·l 
1810 DATA FORMERLY.FORTY.FRIEND.GAUGE 
1820 DATA GENIUS .. GO'· ... ERt·~t1ENT, GRAt1t1AR 
1830 DATA GF::At10PHONE .. (;I.: I E'· ... ANCE .. GUARD 
1840 DATA GUAF.:D I AN .. HAt-lDKERCH I EF , HE I GHT 
1850 DATA HEROES. HONOF~AR'T" HUt10ROUS. HUt~GFS 
186£1 DATA HUF.:F~ I EDL 'T', H'T'POCR I S'T" H1AG HIATI ml 
1870 DATA Hn'lEDIATEL'T', Hn1IGRATE, INCIDEI·HALL'T' 
1880 DATA It·lDEPENDEIH, I~mISPENSAI:LE 
1890 DATA I 1·IFLUEt-H I AL, I NTELL I GEtK:E 
190£1 DATA I RF.:ESISTIBLE. f(NOWLEDGE. LIGHTEt·llt·4(; 
1910 DATA LITERATURE. LIVELIHOOD. LOSE 
192£1 DATA LOS HlG .. L'T'ING .. NAHlTEI~ANCE 
19:=:13 DATA t·lAF.:RIAGE .. t'lEAHT J t1EDICIt~E 
194£1 DATA t·lEIIITEF.:RANEAN. t'lINIATURE 
1950 DATA ~1 I NUTES, t'l I SCH I E'· ... OUS. t-1URt·lUF.: 
1960 DATA t~ECESSAF.:Y .. HI ECL t~OTI CEAI:LE 
197£1 IIATA OCCAS I ot~AL • OCCURRED .. OCCUF::RHlCE 
19813 DATA OtlITTEII, OPINlot~, OPPORTUtHT'T' 
199(1 DATA OF~ I G HIALL'T' • PARALLEL. PAF.:LI At'lENT 
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2(1(113 DATA PAST! t1E.. PERNANENL PERt1 I SS IKE 
21310 DATA PERSEVERANCE .. PH't'SICAL PLAN~lHl(; 
2020 DATA PLEASAtH, POSSESSES .. PRECED I t~G 
21330 DATA PREFERENCE.. PREJUD I CE, PR I V I LEGE 
213413 IIATA PROCEDUF.:E, PROCEEDS, PROFESS I m'lAL 
21350 llATA PROFESSOR, PRONl/HCIAT!Ot~ 
2060 DATA PROPR I ETARY , PS't'CHOLOG't', QU I ET 
20713 IIATA REALLY, RECE I VEIl, RECO(;lH ZED 
213813 IIATA RECOMMENDED, REFERRED, RELIEVED 
213913 DATA REPET I T I ON, RESTAl/F.:A~H , RH'T'TH~l 
210(1 DATA SCARCEL't', SECRETAR I ES, SE I ZE 
21113 DATA SENTENCE, SEPARATE.. SERGEAt-lT 
21213 !lATA SE' ... 'EREL Y , SH I N I NG, S; I EGE.. S UlI LAR 
21313 DATA S I NCEREL't' , SPEECH, STREt·mTH 
21413 !lATA SUCCESSFUL SUPER SEliE 
21513 llATA SUPPRESSION, SURPRI sum .. S'T'NOt·1Wl 
21613 DATA THmENC't' .. TRAGEII'T' .. TRAt'lSFERF~ED 
21713 DATA TWELFTH, UHCot'lSC I OUS 
218(1 DATA Ut·lt-lECESSARY, UNT I L, USUALL'T' 
21913 DATA 'v'ALl/ABLE.. VIEloJ.. ~4EDt~ESDAY 
22(113 IIATA ~400LLEN 
2210 DATA Et·m 
222(1 Et~D 
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LANDMINE 

In Landmine the player must traverse a 10 by 10 field of possible 
mine locations, from top left to bottom right. The program sets up 
an almost too easy first two or three attempts but the machine is 
programmed to place the mines randomly increasing the numbers 
of mines by 2 each time. Rapidly the player is faced with the near 
impossible task of negotiating 48, 50 and more mines. 

The program does offer the player a little help, in that it issues 
a warning whenever the player is one and/or two moves away from 
being blown to smithereens. 

In giving the reader (and eventual user), the bare outlines of this 
addictive game, a lot of scope opens up for the ambitious and 
inventive home programmer. In this quiet utility program, he can 
create a more attractive display and with the increased sound 
capabilities of the 64 develop an exciting range of explosive 
sounds and warnings. 

RUNNING THE PROGRAM 

After the usual feat of typing in the program and typing 'RUN', the 
screen will display the instructions, giving the most important 
instruction of how to move the player's character: 

789 
4 6 
123 

The player takes the number 5 position, and corresponding to 
the compass, may use the numbers to move in any direction. 
Hitting any key will renew the game. 

PROGRAM STRUCTURE 

For an easy view of the positioning of interesting lines in the listing, 
the following has been correlated for the user's convenience: 
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70 
90-130 
150-190 
200-210 

220-410 
420-450 
460-640 

660-760 
780-810 
830-920 
930-950 
1000-1080 
1110-1230 

1320-1530 

Array for storing grass and mines. 
Sets up grass in all positions ofthe array. 
Chooses random positions for mines. 
Sets grass in top left, house in bottom right 
position. 
Displays minefield. 
Input move. 
Increase or decrease x and y position 
according to move input. 
Check for mines near man. 
Displays minefield successfully crossed. 
Displays mine stepped on. 
Pause for keypress, increase number of mines. 
Display routine. 
Checks and gives warning of mines near to 
man. 
Instructions. 
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1 £1 REI'l ******************************** 
20 ~:Et-l *GAt-1E!:: P~:OGRAt1 - SEE IF 'r'OU CAt·~ 
30 REI'l *SUCCESSFULLY C~:OSS THE ~lH~EFIELII 

4£1 ~:Et-l ******************************** 
50 F:Et'l SET UP M I NEF I ELD I t~ A~:F.:A'r'S 
55 POKE532::: 1 .' 1 
60 Nt-l= 10 : REt1 NO ~1It~ES = 10 UH TI ALL Y 
70 DIM A$(15.16) 
80 GOSUB 1310 
90 FOF.: 1=1 TO 15 
100 FOH J=l TO 15 
110 A$(I.J)="." 
12£1 t~E::{T J 
1 :3(1 ND::T I 
140 REI'l SET UP MINES AT RANDml 
150 FOR 1=1 TO NM 
160 X%=RND(1)*15+1 
1 70 'r';·~=F.:t·m ( 1 >* 15+ 1 
1::::~) A$()~;·~ .. 'r':'O="W 
19(1 t~E>::T I 
200 A$ ( 1 .' 1 ) = " • " 
210 A$(15.15)="." 
221~1 PR I t-H" D •• IlIliIiIllIlIJlPII!IIIIl1I1i1L A t·~ II 1·'1 I 
;"::3l1 P~: I HT" .~IiI/11I1i'I!I~.lIlilltIllDlIlII 

t·j E" 

24[1 PF.: It-H" t·~O OF tm·~ES = ".: t·U-1 
250 REM PRIHT MIHEFIELD OH SCREEH 
26[1 CL=15:HO=15:Z$="." :T$="H" 
270 FOR RW=5 TO 19 
2::::0 GOSUE: 96~~1 
29[1 t·jE::<:T RL·J 
~:OO CL=14: NO=17: RL'J=4: Z$= " mil : T$="H" 
.::::10 CiOSUE: 961) 
320 F.:l·J=20 
33(1 GOSUB 961) 
340 CL=14: t~0=17: RL·J=4: Z$="m": T$="\"" 
35(1 CiOSUB 961~1 
360 CL<::O 
370 GOSUB 960 

~:90 GOTO 660 
4(1[1 GO:;::UE: 1240 
410 PRHlT"e".: 
420 GET 1313$: IF 1313$="" THEt·~ 4(10 
4:;a;J CiCi='·lAL (CiG$) 
440 IF GG(1 OR GG)9 THEN 400 

" 

45(1 ot~ GG(;OTO 46(1 .. 4C:0.- 500 .. 52(1,- 540. 550,- 570.- 59(1.- 610 
461) )~;:':::'·~=)·~(~-1: 'r"r';~='r';'~+ 1 ; CR$=" ~.(p;l" 
4 71~1 (;OTO 620 
4:::'3 ~.::;.::~.~=::.~:..~: ITIIT1;.~=ITI:',~+ 1 : C~:$= II :!lll 
49(1 (;OTO 620 
500 >::~.;:~.~=~,:~.~+ 1 : ITIITI;~=JTI;~+ 1 : CF:$= II :I![!!lll 
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510 GOTO 62£1 
52~j X~-'::~~=:Y~~"'~-l: 'lIITI,!=.,.',!: CR$=IIIIII 
530 GOTO 620 
540 GOTO 4f10 
550 XX;'-;=X~'~+l: YY,~=Y~'-::: CR$="JI" 
560 GOTO 620 
570 X>~~'~=X,~-1: Y'T"~='T'(!-1 : CR$=" :-JI" 
58(1 GO TO 620 
590 X~<:;~=X;~: Y'r';~='T';'! -1 : CR$=":1" 
6(1(1 GOTO 620 
610 :X:>::,~=X%+ 1 : YY;~='r'(!-1 : CR$:::" :-111" 
620 IFXX,!(1 OR XX;015 THEN 400 
630 I F'r'Y%( 1 OR '1'r';':::> 15 THEN 400 

650 RHl Nm~ CHECK FOR MIt~ES IN VIC IN IT'r' 
66(1 IF' A$(X;'~., 'T';O="t'l" THEN 820 
670 A$ (X;,!, 'T';'!)="." 
680 I F ~.~;~= 15 A~m 'T'%= 15 THEt~ 780 
690 REt'l CHECK FOR 1 t'lOVE A~JA'r' 
70~~1 t'lS~':= 1 : GOSUB 1 (190 
710 IF t1N0f1 THEN 740 
720 REt'l CHECK FOR 2 MOVES A~JA'r' 
;::-30 t'lS;'!=2: GOSLIB 1090 
740 REt'l RESET CUF.:SOR I~ITHW t1H!EFIELD 
750 GOSUB 124(1 
76£1 GO TO 400 
770 I<:Hl t'lINEFIELD CROSSED SUCCESSFULL'T' 
78£1 CL = 1 : t'K!= 1 : !<:1~=2:::: : T $=" H" 
79(1 Z$="t'lIt·IEFIELD SUCCESSFULL'T' C!<:OSSEII 
::;:£10 GOSUB 960 
810 GOTO 860 
820 RHl LAt·mt'l I t·IE E;:'-~PLODES 
830 CL=1~NO=1:RW=23:T$="H" 
840 Z$="B A N G !!!!!!!" 
845 Z$=Z$+" 
E:50 GOSUI: 960 
860 A$ (>!.i~ J TI~.~) = .. ~{II 
870 FOF~ 'r'= 1 TO 15' 
880 ::<~.~= 1 : 'T';'~=Y : GOSLIB 1240 
890 FOF~ ~<:=1 TO 15 
900 PRINT A$(X,Y); 
910 ND~T ~.~ 
92(1 ND::T 'T' 
9:;:0 GET GG$: IF GG$="" THEN 9:30 
940 IFGG$()"E"THENNt1=t~t1+2: GOT090 
950 EHD . 

" 

960 REt'l SUBROUTINE TO DRAW LINE Ot-! SCREEH 
970 REM CL=START COLlIt1~1, RW=START ROI~ 
980 REt1 NO=t~O OF CHARS J 1$= V (VERT> J H (HOR I Z ) 

. 990 REt1 Z$=TEXT TO PRINT 
10(10 PRINT".i:3" 

" 
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1010 
1020 
103(1 
1(140 
1050 
1(16(1 
1(17~3 
108(1 
109(1 
11(10 
111(1 
1120 
11313 
1140 
1150 
116(1 
1170 
1180 
119(1 
120(1 
1204 
121~16 

1210 
122!:1 
12:30 
1240 
125(1 
12613 
1271~1 
1280 
1290 
1 ::::00 
1:310 
1 ;::20 
1 ;;:;::(1 
1:340 
1 ;::5(1 
1:36(1 
1;;:70 
1:380 
1;;:90 
1400 
1410 
1420 
1425 
14:~:0 
1440 
1450 
1460 
1471~1 
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FOR 1=1 TO CL-l :.F'FUtH" .... ,; :NE~':T 1 
FOR 1=1 TO HJ-1: PF.: I NT II :I!l" ,; : NEXT I 
IF T$="H" THEt·j 1$="" 
IF T$="V" THEt-l I:t=":~IIII" 
FOF.: 1=1 TO t·m 
PRINTZ$; 1$; 
t·jE>1.T I 
F.:ETUF.lj 
REM CHECK FOR MIt-lES IN VICINITY 
REt'l t'lS;'~=l CLOSE SEAI':CH, t1S;'~=2 ~·JIDE SEARCH 
~n4=0 
FOF.: I =~'::;'~-r'1::;:'~ TO x;·~+r·lS{~ 
FOR J='T';~-t'lS;'~ TO 'T';,~+r'lS;'~ 
IF 1(1 OR J(1 THEN 1170 
IF 1)15 OR J)15 THEN 1170 
IF A:t( I .. J)="N" THEt~ t'lN=t1N+l 
NE~n J 
NE~'1.T I 
Z$=II 

IF NtK=(1 THEN 1210 
2$=8TF.:$ (t'n'j) + II ~1 I HE8 (S) II 

Z$=Z$+8TR:t (r'lS;~) + II t·l0'· ... ES· At~A'r" 
CL=I:NO=1:RW=23:T:t="H" 
GOSfJB 960 . 
RETURt·j 

II 

F.:Hl CUF.:80R ADDI':E~;::; TO ~.JITHnj 
REN X;·~=~< A~,:;r S.. Y;'~='T' Ii;:.:;r 8 
PF:UH";:j" ,; 

t'1I HEFI ELD 

FOF.: 1=1 TO ::<:;.~ + 14 : PF.: I HI .. ~I" ,; : HE~'::T I 
FOF.: 1=1 TO 'T';~+4: PI': I NT" :~l" ,; : NE::·::T I 
PR ItH "II" ,; 
F.:ETUF.:t·j 
F:Hl ItHRODUCTION ~, HjSTRUCTIONS FOLLm~ 
PR I tH "lI:1IliIlIlJ ... tlllillJlllllillIllL Ii t~ D t'1 I HE" 
PI': I tH" .Ji.JiIlIlJiIJlIlIJlIiIiIiIllI II 

PF.:HH"THE OBJECT OF THIS GIit1E IS TO" 
PRIHT"TRAVERSE Ii NINEFIELD. YOUR NINE" 
PF~ I NT" DETECTOF: G I '· ... E8 80t-1E ~JARt·j I HG II 
PI': UH" OF t·jEAF.:B'T' M WE::;. BUT GAt·j "'1" 
PF.: I NT II G I '.,IE THE I R E:<;ACT LOCAT I ot·~. II 

PR I tH II SO BE CAF.:EFUL OF.: : _II 

PR!HT" :~ BAH Ci !!! ~" 
PF:HH"'T'OU STAF:T AT THE TOP LEFT COF:t·JER" 
F'F.:IHT"At·m FItHSH (HOF'EFULL'T') AT THEil 
PI': I tH" BOTTOM R I OHT. " 
F'R I t·H" USE THE t·jUt·lER I C PAD TO ~10VE .. II 

F'~: INT "~.JI TH 'T'OUF.: POS IT I ON E:EI t4G F.:ELATEII II 

F'RItH"TO THE 5 KE'T'.:I!~" 
F'F:HH" 7 8 9 
F'F:ItH" · ..... 1./ 



148(1 P~:INT" 4-e~ 
1490 PRINT" .// .... , 
1500 PF~INT" 1 2 3 
1510 PRINT"~rm=-F.:ESS At'N KE'T' ~~HEN REArl'T'.!!!" 
1520 GET GG$: IF 1313$="" THEN 152(1 
1530 RETURN 
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FRUIT MACHINE 

This is a simple fruit machine game. It incorporates nudges, holds, 
and sound effects. Each symbol is represented by a string of three 
characters. . 

RUNNING THE PROGRAM 

Just type RUN and follow the instructions. 

PROGRAM STRUCTURE 

A brief explanation ofthe program follows. 

10-30 
280 
290-310 
320-340 
350-370 
380-420 
440 
460 
470-810 
940-2480 

2490-2530 
2550-2650 
2670-2nO 
2800-2850 
2880-2920 
2950-3020 
3040-3120 
3150-3230 
3250-3820 
3830 

122 

Set SID volume and goto instructions. 
Dimension reel data array. 
Data for reel 1. 
Data for reel 2. 
Data for reel 3. 
Read data into reel array. 
Set start position. 
Screen colour blue. 
Set up screen display. 
Spin the reels and display win if won. 
Did not win. 
Awinner. 
End of game. 
Sound of reel stopping. 
Sound of coins paying out. 
Sound when a winner. 
Display handle being pulled. 
Sound for no win. 
Instructions. 
End program. 



10 PRINT":,]":CLR 
20 NO=0:POKE54296.15 
30 00T03249 
40 REM : 
50 REM /FRUIT MACHINE/ PROGRAM 
60 REM ADAPTED BY BILL RUSSELL 
70 REM DATE: 15TH FEB. 1983 
80 REM *** VARIABLES *** 90 REM REEL DATA - DT 
100 REM LOOPS FOR REELS - II.JJ 
110 REM PLAYER/S MONEY - MY 
120 REM POKE LOCATIONS - Ll •• 3 
130 REM START OF REELS - Pl •• 3 
140 REM REEL CO-ORDS - X • .,.· 
150 REM REEL COLOURS - CL 
160 REM HOLD REEELS - HD1 •• 3 
170 REM RANDOM PLAYING - RN 
180 REM RANDOM SPIN - RS 
190 REM LOOP - I 
200 REt~ PLAYER" S CHO I CE - PL$ 
210 REM RANDOM NUDGE - RG 
220 REM MONEY WON - M 
230 REM NUMBER OF TRIES - NO 
240 REM LIMIT TRIES - LM.LM$ 
250 REM START/RESTART PLAY - Q$ 
260 REM : 
270 REM DATA FOR REELS 
280 DIMDT<3.20) 
290 REM REEL 11 
300 DATA28 .. 83. 83.65.42.81.65.65.83.65 
310 DATA83.81.42.28.83.42.65.81.83.42 
320 REM REEL 12 
330 DATA65.65.81.28.83.65.42.65.81.83 
340 DATA81, 65. 42 .. 81.83,42,28.65.83.83 
350 REM REEL 13 
360 DATA42,65.28.65.42.81.65.83.81.65 
370 DATA83.65.65.28.81.42.83.81.42.65 
380 REM READ IN DATA 
390 FOR 11=1 TO 3 
400 FOR JJ=l TO 20 
410 READ DT(II.JJ) 
420 NEXT JJ:NEXT II 
430 REM SET START POSITION 
440 P(I)=I:P(2)=7:P(3)=15 
450 REM SET SCREEN 
460 PRINT":']":POKE53280.6:POKE 53281.6 
470 PRINTTAB( 11>" •• "FRUIT MACHINE .... a" 
480 PRINT". WIN LINES" 
490 PRINT"..,\\ - \1.00" 
500 PRINT"\\x - \0.50" 
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510 PRINT"*** - \9.20" 
520 PRINT" ••• - \9.20" 
530 PRINT"ttt - \0.20" 
540 PRINT" ••• - \0.20" 
550 PRINT"!IE!lEx - \0.10" 
560 PRINT" •• x - \0.10" 
570 PRINT"ttx - \0.10" 
580 PRINT" •• x - \0.10" 
590 REM PRINT FRUIT MACHINE 
600 PRINT" .... " 
610 PR I NTTAB ( 14) "1118 
620 PRINTTAB( 14) "1118 
630 PRINTTAB(14)"II18 =-
640 PRINTTAB(14)"II18 =-
650 PRINTTAB(14) "1118 =-
660 PRINTTAB( 14) "1118 =-
670 PRINTTAB(14) "1118 =-
680 PRINTTAB(14) "1118 __ 
690 PRINTTAB(14)"II18 =-
700 PRINTTAB( 14) "1118 
710 PRINTTAB(14) "1118 
720 PR I NT "l800J!IGaI«.IaIlI"~" 
730 PR I NTTAB (,14 ) "1118 
740 PRINTTAB( 14) "1118 
750 PRINT".~" 

II =­
II =­
II =­
II =­
II =-

-II ::f-
Ii =-

II =­
II =­
II =­
II =­
Ii =-

-Ii ::f-
Ii =-

760 PR INTTAB (36) " •• :dII .. 1 1 .. 1 1 .. 1 1 .. 1 I ... I---L" 
770 PRINT I :.I"TAB(14)"II18 II 
780· PI': INTTA:& ( 14) "1118 
790 PRINT".r10NEY 0000" 
800 REM SET UP PLAY ROUTINE 
810 PRINT".":GOT0879 
820 REM SET CURSOR POSITION 
830 PRINT"~" 
840 PRINTTAB(14)" 
850 PR I NT ":TI" 
860 I':ETURH 
870 MY=50 
880 HD(1)=0:HD(2)=0:HD(3)=0 
890 GOSUB820 
900 PRINTTAB(15)"YOU START WITH 50P" 
910 FORZ=lT01500:HEXT2:GOSUB940 
920 GOSUB1000 
930 GOT01350 
940 REM RESET MONEY ROUTINE 
950 PRINT"~" 
960 PRINT" " 
970 PRINT".:"J'IONEY "MY 
980 PRINT":.ITRIES "NO 
990 FOR2=lT0500:HEXTZ:RETURN 
1000 REM SET UP REELS ROUTINE 
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II" 
II" 

II II" 
II II" 
II II" 
II II" 
II II" 

-II II" 
II II 

II" 
II" 

11" 
II" 

18 II" 
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1010 L(1)=1521:L(2)=1527:L(3)=1533 
1020 FORX=1T03 
1030 IF HD(X~=l THEN1090 
1040 Y=P(X) 
1050 FORJJ=0T02 
1060 POKEL(X)+JJ,(DT(X,Y»+128 
1070 POKEL(X)+JJ+54272,1 
1080 NEXT JJ 
1090 REM SET ABOVE LINE 
1100 IFHD(X)=lTHEN1170 
1110 IFP(X)=lTHEN1290 
1120 Y=(P(X»-l 
1130 FOR"TJ=0T02 
1140 POKE(L(X)+JJ)-80,(DT(X,Y»+128 
1150 POKEL(X)+JJ+54192.1 
1160 NEXT JJ 
1170 REM SET NEXT ABOVE LINE 
1180 IF HD(X)=lTHEN1260 
1190 IF P(X)=2 THEN1310 
1200 IF P(X)=l THEN1330 
1210 Y=(P(X»-2 
1220 FOR..TJ=0T02 
1230 POKE(L(X)+JJ)-160.(DT(X,Y»+128 
1240 POKEL(X)+JJ+54072,1 
1250 NEXT JJ 
1260 GOSUB2780 
1270 NEXTX 
1280 RETURN 
1290 REM Y-l IS ZERO 
1300 Y=20:GOT01130 
1310 REM Y-2 IS ZERO 
1320 Y=20:GOT01220 
1330 REM Y-2 IS NEG 
1340 Y=19:GOT01220 
1350 REM START PLAYING 
1360 GOSUB820 
1370 PRIHTTAB(15)"PRESS "'s'" TO STOP" 
1380 FORZ=lT01500:HEXTZ 
1390 RN=INT(RHD(0)*9)+1:NO=NO+l 
1400 MY=MY-5:M=0:IFMY<0THEN2670 
1410 IF HO=LM THEN2660 
1420 IF MY=-l THEN2660 
1430 GOSUB940 
1440 IF RH=9THEN1800 
1450 IF RN=8THEN2070 
1460 GOSUB820 
1470 PRINTTAB(15)"PRESS "'P'" TO PLAY" 
1480 GET PL$:IF PL$=""THEN1480 
1490 IF PL$="S" THEN2660 
1500 IF PL$()"P" THEN1480 
1510 REM STRAIGHT PLAY ROUTINE 
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1520 GOSUB3030 
1530 HD(1)=0:HD(2)=0:HD(3)=0 
1540 RS=INT(RHD(0)*4)+4 
1550 FORI=l1iORS 
1560 IF HD(1)=1 THEN1590 
1570 P(1)=P(1)-1 
1580 IFP(1)=0THEN P(1)=20 
1590 IF HD(2)=1 THEN1620 
1600 P(2)=P(2)-1 
1610 IFP(2)=0THEN P(2)=20 
1620 IF HD(3)=1 THEN1650 
1630 P(3)=P(3)-1 
1640 IFP(3)=0THEN P(3)=20 
1650 GOSUB1000 
1660 NEXTI 
1670 IF HD(2)=1 THEN1700 
1680 P(2)=P(2)-1 
1690 IFP(2)=0THEN P(2)=20 
1700 IF HII(3)=1 THEN1770 
1710 P(3)=P(3)-1 
1720 IFP(3)=0THEN P(3)=20 
1730 P(3)=P(3)-1 
1740 IF HII(3)=1 THEN1770 
1750 IFP(3)=0THEN P(3)=20 
1760 GOSUBH:100 
1770 FORZ=1T0500:NEXTZ 
1780 GOSUB2220 
1790 GOTOl350 
1800 RG=0:REM NUDGE ROUTINE 
1810 RG=INT(RND<0)*5)+1 
1820 HD(1)=1:HD(2)=1:HD(3)=1 
1830 GOSUB820 
1840 PRItHTAB< 15) "YOU HAVE "RG" NUDGES" 
1850 FORZ=1T01500:NEXTZ 
1860 GOSUB820 
187f1 PRINTTAB<1S) "USE NUDGE (YIN)" 
1880 GET PL$: IFPL$=" "THEN1880 
1890 IF PL$="H" THEN1510 
1900 IF PL$()"Y" THEtH880 
1910 1=1 
1920 GOSUB820 
1930 PRIHTTAB(15)"NUDGE REEL "I" (YIN)" 
1940 GET PL$: IFPL$=" "THEN1940 
195f1 IF PL$="Y" THEN1990 
1960 IF PL$O"N" THEN1940 
1970 I=I+1:IF I=4THEH1910 
1980 GOT01920 
1990 HD(l)=0 
200f1 P( l)=P( 1)-1 
2010 IFP(I)=0THEN P(I)=20 
2020 GOSUl: 1 000 
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2039 GOSUB2229 
2049 IF M)0 THEN RG=l 
2059 RG=RG-1:IFRG=0THEN1350 
2060 GOTOi830 
2070 REM HOLD ROUTINE 
2089 GOSUB820 
2090 HD(1)=0:HD(2)=0:HD(3)=0 
2100 PRINTTAB(15)"YOU HAYE A HOLD" 
2110 FORZ=lT01500:NEXTZ 
2129 FORI=1T03 
2130 GOSUB829 
2140 PRINTTAB(15)"HOLD REEL "I" (YIN)" 
2150 GET PL$:IF PL$="" THEN2150 
2160 IF PL$="Y" THEN HD(l)=l : GOT02180 
2170 IF PL$(>"N" THEN2159 
2180 NEXT I 
2199 GOT01540 
2200 GOSUB2220 
2210 GOT01350 
2220 REM CHECK WIN LINE ROUTINE 
2230 HD(1)=0:HD(2)=0:HD(3)=0 
2240 REM CHECK \~S 
2250 IF DT(1.P(1»(>28 THEN2290 
2260 IF DT(2.P(2»(>28 THEN2490 
2279 IF DT(3.P(3»(>28 THEN M=50:GOT02540 
2280 M=100:GOT02540 
2290 REM CHECK STARS 
2300 IF DT(1.P(1»(>42 THEN2340 
2310 IF DT(2.P(2»(>42 THEN2490 
2320 IF DT(~.P(3»(>42 THEN M=10:GOT02540 
2330 M=20:GOT02540 
2340 REM CHECK SPADES 
2359 IF DT(1.P(1»(>65 THEN2390 
2360 IF DT(2.P(2»(>65 THEN2490 
2379 IF DT(3.P(3»(>65 THEN M=10:GOT02540 
2380M=20:GOT02540 
2390 REM CHECK BLOBS 
2400 IF DT(1.P(1»{>81 THEN2440 
2410 IF DT(2.P(2»(>81 THEN2490 
2420 IF DT(3.P(3»(>81 THEN M=10:GOT02540 
2430 M=20:GOT02540 
2440 REM CHECK HEARTS 
2450 IF DT(1.P(1»()83 THEN2490 
2460 IF DT(2.P(2»(>83 THEN2490 
2470 IF DT(3.P(3»(>83 THEN M=10:GOT02540 
2480 M=20:GOT02540 
2490 REM NO WIN 
2500 GOSUB820 
2510 PRINTTAB(15)UNO WIN !" 
2520 GOSUB3130 
2530 RETURN 
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2540 REM MONEY WIN 
2550 GOSUB820 
2560 PRItnTAB( 15) II YOU WON "M" P ! II 
2570 GOSUB2930 
2580 PRINT"~" 
2590 FORJ=lTO(M/le) 
2600 PRINTTAB<19+J) "1i'II" i : GOSUB2860 
2610 NEXTJ:PRINT"~" 
2620 FORZ=1T01500:NEXTZ 
263e PRINT"~~"TAB(18)" 
2640 MY=~lY+M: GOSUB940 
2650 PRINT"I":RETURN 
2660 REM END ROUTINE 
2670 P~:INT":'l" 
2680 POKE53280, 14 
2690 PR I NTTAB ( 15) ":!l GAME OVER !I" 
2700 PRIHT")l YOU FINISHED WITH \" (MY/le0H. e5 
2710 PRINT"l1 FROM A START OF \e.S0" 
2720 PRINT"lII TAKING A TOTAL OF "NO-l" TURNS." 
273(1 PRHlT"l1 =1 ~4ILL YOU PLAY AGAIN (Y OR N) !I" 
2740 GET Q$:IFQ$=""THEN2740 
2750 IF Q$="Y"THEN10 
2760 IF Q$="N"THEN3830 
2770 GOT02740 
2780 REM SOUt~D EFFECT # 1 
2790 REM BELL WHEN REEL STOPS 
2800 POKES4276,6S:POKE54277,8:POKES4278,100 
2810 POKE54275,S0:POKE54274,200 
2820 POKES4273,S0:POKES4272,100 
2830 FORZ=lTOS0:NEXTZ 
2840 POKES4276" €I 
2850 RETURN 
2860 REM sou~m EFFECT #2 
2870 REM COINS DROPPING 
2880 POKE54276,129:POKE54277,8:POKES4278,10e 
2890 POKES4273,1:POKE54272,2S5 
2900 FORZ=lT050:NEXTZ 
2910 POKE54276,0 
2920 RETURN 
2930 REM SOUND EFFECT #3 
2940 REM WINNING CHIME 
2950 POKE53280,1 
2960 FORK=10T025 
2970 POKE54276,33:POKES4277,8:POKE54278,8 
2980 POKES4273,K:POKE54272,250-K 
2990 FORZ=lT030:NEXTZ 
3000 POKES4276,e 
3e10 NEXTK:POKE53280,6 
3020 RETURN 
3030 REM PULL HANDLE 
3040 PRINT".~" 
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3050 PRIHTTAB(36)" ":PRIHTTAB(36)"." 
3060 FORZ=1T050:HEXTZ 
3070 PRIHT":-]"TAB(36)" ":PRIHTTAB(36)"." 
3090 FORZ=1T050:HEXTZ 
3090 PRIt-IT":T]"TAB(36)".":PRIHTTAB(36)" I" 
3100 FORZ=1T050:HEXTZ 
3110 PRIHT":l:T]"TAB(36) "." : PRIHTTAB(36)" I" 
3120 RETURH 
3130 REM SOUHD EFFECT #4 
3140 REM HO WIN CHIME 
3150 FORK=1T05 
3160 POKE54276,17:POKE54277,9:POKE54279,200 
3170 POKE54273,75:POKE54272,25 
3190 FORZ=1T050:HEXTZ 
3190 POKE54273,50:POKE54272,200 
3200 FORZ=1T050:HEXTZ 
3210 POKE54276,0 
3220 NEXTK 
3230 RETURN 
3240 REM DIRECTIONS OF PLAY 
3250 PRINT":QOO"TAB(9)"1II 
3260 PRIHTTAB(9)";1 
3270 PRINTTAB(8)"1II !! 
3280 PRINTTAB(9)";1 !! 
3290 PRINTTAB(9)"1II !! 
3300 PRINTTAB(9)1'1II !! 
3310 PRINTTAB(9)"1II !! 
3320 PRINTTAB(9)1';1 
3330 PRINTTAB(7) "111 

!!" 
;8 !!" 
III !!" 
III !!" 
III !!" 
:ail !!" 
!!" 

!!" 

!!" 

3340 PRI HTTAB( 7) ";1 !! III !!" 
3350 PRINTTAB(7) "111 !!" 
8360 PRINT"~" 
8370 PRINTTAB(30) " ••• 11.11.11.11 •• 1--'-" 
3390 PRItH"~"TAB(12)":FRUIT MACHINE!!" 
3390 FORZ=1T01500:NEXTZ 
3400 PRINT":1I TAB(11)"BY BILL RUSSELL" 
3410 FORZ=1T01500:NEXTZ 
3420 PRItH ":1" TAl: ( 10) "DIRECTIONS (YIN)?" 
3430 GETQ$: I FQ$= II "THEN3430 
3440 IFQ$="W'THEN3760 
3450 I FQ$(> II 'T'll THEH3430 
3460 PRI HT ":']" TAB ( 15) II DID I RECT IONS!!" 
3470 PRINT":.! YOU START WITH 50P & MAY PLAY ON " 
3480 PRItH"EXCEPT IF YOU RUN OUT OF CASH." 
3490 PRItH"5P IS DEDUCTED FOR EACH TRY, & THE WIN" 
3500 PRHn"LINES ARE DISPLAYED." 
3510 PRINT"TO STOP WHEN ASKED TO PLAY "p .. , PRESS" 
3520 PRINT"THE .... S .... KE'T'." 
3530 PRINT"NUDGES AND HOLDS ARE SELF EXPLANATORY. II 

3540 PRINT"NB: IF YOU DOWT NUDGE THE REELS SPIN." 
3550 PRItH"lIl CHECK VOLUME IS TURt~ED UP! II 
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3560 
3570 
3580 
3590 
36013 

PR I NT" :n,lHEN 
GOSUB3720 
GOSUB2780 
PRItH")l'~HEN 
GOSUK:720 

;;:610 GOSUB2860 

A REEL 

A COIt~ 

SPW::; IT GIVES THIS SOUH!J" 

DROPS IT GIVES THIS SOUt·m" 

;;:620 PF:INT").l'~HH~ 'T'OU lHN IT GIVES THIS Sout·m" 
;;:630 GOSUB;;:720 
3640 GOSU:B2930 
:::650 POKE53280., 14 
3660 PRINT").l4HEN 'T'OU LOSE IT GIVES THIS sou~m" 
3670 GOSUB372(1 
36:::(1 GOSUB:::: 1 :30 
3690 PRItH":~~ PRESS THE ·'SPACE E:AW TO STAIn PLA'r''' 
;;:7(10 GOSUB:::740 
3710 GOTO:;:76(1 
:;:720 F:Et-1 PRESS SPACE ROUTINE 
373(1 PR ItH ":~~ PRESS SPACE :E!AR TO cotn H~UE PLEASE!" 
3740 GETQ$:IFQ$()" "THEN3740 
:;:75(1 PF: I ~n":1" : RETURt·~ 
3760 F~Et1 LIN I T ON GAt1ES 
:::770 PR un" :1:l!lDO 'T'OU l'~Atn TO L H1 IT t·~Ut'1BH: OF TR I ES" 
37:::0 PF: I NT" T'T'PE ... ty OF~ At'10UNT." 
3790 I t·~PUT It'1$ 
:::::::00 IF Lt'1$=" N" THH~ Lt1=9999: GOT05(1 
3:::10 LN=VALCLM$)+l 
:3:::2(1 GOT050 
:;:83(1 POKE54296., (1 : am 
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CAR 

Car is a racing game on a track the shape of which looks similar to a 
rifle, thus incorporating the required bends to make the game 
interesting. Car differs from the usual racing game because it 
requires as near as possible the actual driving skills one would 
learn in a 'real car'. The player must use his judgement when 
accelerating and changing through the gears. The driving novice is 
almost guaranteed to stall or over rev the engine causing a blow 
out. 

RUNNING THE PROGRAM 

Load, type 'RUN' and follow the instructions. 
The user will be given a line of information on each bend as the 
vehicle approaches. Directly below this on the screen, the gear 
number, rev count and speed will appear and the player uses this 
information to guide him round the course. 

PROGRAM STRUCTURE 

The lines ofinterestto help the user are as follows: 

80-230 
240-280 
290-380 
390-460 
480-530 
535-550 
560-565 
570-580 
590 
600-640 
645 
650-670 
680-720 

Set up arrays for track, gear ratios etc. 
Display keypress choice. 
Set up initial position of car on track. 
Input and check for valid key. 
Check speed, revs etc. 
Over-rewed. 
Stalled. 
Braked to a standstill. 
Blow up the engine. 
Warning to checkwhatgearyou are in. 
Crashed. 
Skidded. 
Lap completed. 
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10 REM ******************************** 
20,REM *GAME TO DRIVE A CAR AROUND * 
25 F.:H1 *A F.:ACE TF.:ACK * 
30 I':H1 *USE THE NUt·mER KE'T'S TO , 
35 RH1 *CotHROL SPEErl * 
40 RH1 'BRAK!NG At~D GEAF.: CHANGES. , 
50 REt1 lHR'T' NOT TO TAKE THE BEt~DS , 
55 RH1 *l00 FAST 'T'OU * 
6(1 REt'1 *t1A'T' SK!II OFF THE TRACK * 
65 RH1 *EEST TIt1E ~~H1S. * 
70 REI1 *****'****'********************* 
75 POKE53280.2:POKE53281.12:CO=54272 
80 DIM Al(14),Bl(14).Cl(14),GS(5),BS(10).MS(14) 
90 X=1115:G=I:R~0:S=0 ' 
100 PRHlT":') 
110 FOR Z=1T014 
115 READ A.B,C:Al(Z)=A:Bl(Z)=B:Cl(Z)=C 
120 FORD= 1 TOA : POKE>::'. 42 : POKE>::+CO " 1 : >::=::<+ B: t~EXTII 
1:30 ~'~=::'::+C 
14[1 t'lE::-::T Z 
150 DATA 20.1.40,3,41,-40,4,1,40.2.41.-1 
155 DATA 2.40.-1.6.-1.-40,3,-41,40 
160 DATA 2.39.1.2.39.-40.4,-I.-40,5,-41j40 
165 DATA 12.-1.-40.2,-41.2.6.1.1 
170 FOR Z=lT05:READ GSCZ):NEXT 
180 DATA 2.4.1.9.1.5.1.2.1 
190 FOR Z=0T09:READ BSCZ):NEXT 
200 DATA 0.6.15.20.25.30,40,59,80,98 
210 FOR Z=lTOI4:READ MS(Z):NEXT 
220 DATA 70,70,70.85.70.70.35.40 
225 DATA 60.60.70.80.40.200 
230 D=10:GOSUB 870 
240 PI': I NT "1117 TO CHAt'lGE UP 
25~} PRHlT":=4 TO CHAt'lGE Dm·JN 
26[1 F'F: I tH" ~:: TO BRAKE 
27~} PF: I NT "119 TO ACCEL 
28~} PF:Hn"~; TO STAF.:T 
290 GET S$: IF 8$="" THEN 29(1 
300 X=1115:Y=X:S9=TI 
310 A=3:GOSUB 840 
320 FOR Z=1 TO 14 
330 A2=Al(Z):B2=Bl(Z):C2=Cl(Z):MX=MS(Z) 
::::40 D= 15 : GOSUB 870 
345 IF Z( 14 THH1 PF: I tH "NA::':: SPEEr! AT EHm I S II ,; t'1:::: 
350 FOR DL=lTO A2 
~:6(1 D= 16: CiO::;UB89[1 
365 PR I t-n" GEAF.:= II ,; G ,; "F~E\·'S=" ,; I tH 0:: R) ,; 
366 PF:ltH"t'1PH=" ,; ItH(8) ,; "II 
370 FORZZ=IT0500:NEXT 
380 POKE X,145:POKE Y.42:Y=X:X=X+B2 
~:9(1 GET t'l 
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400 IF t~=0 At·m NN=0 THEN 4:::0 
410 IF N=0 AND N~~= 1 THEN t~N=0: GOTO 470 
420 IF N=7 THEN G=G+l: IF G)5 THEN G=4: GOTO 6£10 
430 IF N=4 THEN G=G-l: IF G(1 THEN G= 1 : GOTO 6£1£1 
440 IF N=8 Of': N=5 Of': N=2 THEN GOSUB 750 
450 IF N=9 THEN GOSUB 810 
460 Nt~= 1 : GOTO 390 
470 GOSUB 840 
480 IF S(2 THEN 570 
490 IF R(2£10£1 THEN 560 
500 IF R=(12000 THEN 540 
510 IF R)14000 THEN 590 
520 OV=OV+l: IF OV)2 THEN 59£1 
53£1 D=17:GOSUB 870 
535 PRINT"*l~ARNING! 'r'OU HAVE OVERREVED" :S=S-5/4 
540 NL=I: IF S{2£10 THEN NL=INT< (200-S)/8) 
550 GOSUB 730: D= 18 : GOSUB 870·: GOTO 610 
560 D=17: GOSUI: 870: PRIt-H" :Br'OU HAVE STALLED!!!" 
565 GOT058£1 
570 D=17:GOSUB 870 
575 PF~It-H" ~:tT'OU HAVE BRAKED TO A STAt·mSTILL!! 
580 B=£1:G=I:S=0:A=3:GOSUB 84£1:GOT054£1 
590 D= 1 7 : GOSUB 870: PR I NT" a'r'OU HAVE BLOl~N UP": ENII 
600 D=17:GOSUB 870 
6£15 PR It-H" ~·![:HECK 'r'OUR GEARS": GOTO 54£1 
61£1 HE:«T DL 
620 ~-::=~<+C2 
630 IF S(t'l:>:: OF.: Z= 14 THEt·~ 67£1 
640 IF 8:> (t'lX+MX.···'5) THEN D= 17 : GOSUB E:713 
645 Pf': I t-H" ~T'OU HAVE CRASHED!!": Et-m 
65£1 D= 1 7 : GOSUB 87£1 
655 PR I t-H" ::.e'T'OU HA'·/E SK I DDED 8: LOST SPEED!!!!!" 
660 S=~;-S.·"'3 
67£1 NE:,n Z 
680 TS= (T I -S9) /60 : TN= I NT< TS/6(1) 
690 TS=TS-(TN*6(1) 
7£1£1 D= 1 7 : GOSUB 87£1: 
71 £1 PF.: I NT" :tT'OUF~ LAP T I t'lE HAS"; It'1.; "t1 I NS" ; TS; "SECS 
7213 Et-m 
730 FOR L=0TOt·tL: L1 =SQR (t-~u : NE~-n 
740 F.:ETUf':~~ 
750 IF N=8 THEN V'·/=3 
760 IF N=5 THEN 'y"·/=2 
77£1 IF N=2 THEN \0''.1=1 
7:::£1 I:=1:+'·/V: A=O 
79£1 IF 1:)9 THEN 1:=9 
B0£1 F.:ETUF.:N 
8W A=A+l: IF A}9 THEt·~ A=9 
82£1 1:=£1 
B30 F~ETURt·~ 
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::::40 S=~;+(Ft*~:. 2*GS(G) )-BS(B)-S.····20 
E:50 R=S*GS(G)*61 
86€1 F.:ETlIF.:t·~ 
87(1 PF.:ltH"~ 
88~3 I F II) 16 THEt·~ II=1I-l: ~lL= 1 : F.:ETURN 
890 PRINT"~";:FOR Dl=l TO D 
90~~1 PI': I NT 
910 t·~E)·{T 
920 IF t'lL=0 THH~ 940 
~:3Ij ~lL=0 
9~:5 PR I t-lT,. 
940 F.:ETlIRH 
95~~1 Et·m 
READ'T'. 
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MAZE 

Maze is a highly amusing and intricate journey through randomly 
created mazes in three different levels of complexity. The player is 
offered a choice of maze level and asked whether he wishes to see 
the maze being created. Ifthe player opts for a maze without seeing 
its creation then he must be prepared to wait for a moment, until, 
with a flourish, the concocted maze appears. 

This game makes use of the four function keys on the right hand 
side of the 64. To manipulate the cursor through the maze, the 
keys' values are as follows: 
f1 =up 
f3 = left 
f5= right 
fl = down 

The player is timed against a seconds clock in the top left hand 
corner of the screen. A fast time for one of the small mazes is 26 
seconds. 

RUNNING THE PROGRAM 

After loading and typing 'RUN' the program asks the player to 
press 'G' and then asks the required size of maze, small, medium or 
large. Having chosen the level, the program then asks the player if 
he wishes to view the maze as it's being formed. The program is 
dependent on the answer at this point and will display a grid of 
squares before it proceeds visibly or invisibly to dismember the 
grid into the maze. Then it is a race againsttime. 

PROGRAM STRUCTURE 

The more interesting lines are as follows: 

10-464 
465 
560 
620-680 
700-720 
800-940 
960-1600 
1620-2000 
2020-2080 
2100-2300 

Introduction. 
Wait for key G 
Dimension maze arrays. 
Determine size of maze. 
Set up blank maze. 
Print up blank maze. 
Create maze and start clock. 
Get move and if legal do. 
Exit has been found, end game. 
Display maze. 
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10 f':EM * CLEAR SCREEN AND SET BACKGROUt~II AND BO 
RDER COLOURS 

100 PRINT".:,]":POKE53280.6:POI<E53281.7 
120 POKE53272.21 
140 PR I NT" ~1Il1!l1!t!!l" 
160 PRINT" 
1:::0 PRINT" 
200 PRINT" 
220 PRINT 
240 PRINT 
260 PRINT 

********** 
** ~ MAZE ~ ** 
********** 

280 FORN= 1 T02500 : NEXT: REM DELA'r' LOOP 
300 PRINT":,]" 
320 PRINT:PRINT 
:::40 PR I tn" :f'IAZE - CAt~ 'T'OU ESCAPE?~ 
360 PRINT:PRINT:PRINT 
380 PR I NT" 'T'OU HAVE TO ESCAPE FROt1 THE MAZE It~ T 

HE 
40(1 PRINT"SHORTEST TIt1E POSSIBLE 
420 PRINT 
440 PR I NT" THE COtnROLS AF.:E THE KE'T'S F I, F7, F5 & 

F3 FOR 
460 PF~ I NT" UP, Dm·JN, RIGHT AND LEFT F.:ESPECTI VEL'T' • 
461 PRINT:PRINT:PRINT 
462 PI': I t~TSPC ( 15) ":~300D LUCK!~" 
46:;: pF.:It-n: PRINT 
464 PRItHSPC( 12)" :·KE'T' G TO COt~TINUE~" 
465 GETG$:IFGt=""THEt~465:F~Et-1 ~·JAIT TILL G IS PF~E 

SSED TO CotH. 
466 I FG$()" G" THEt~465 
467 PF.:ItH":'.J" 
560 D Ull·J( ~:8 J 22) , ' ... ' (38, 22) .' II (8) : REt1 :+: APRA'T'S FOF~ 

t'1AZE 
580 ::<:=Rt·m ( - T I ) 
6~X1 H=10: ".·'=11 
620 PRItH"DO 'T'OU l~AtH A St'lALL, t'lEDIUM, OF.: BIG ~1A 

ZE (S.····t1.····B)": I t~PUTA$ 

E 

621 PPINT:PRINT:PPINT 
640 ~::=AS(:(A$): IFX=83GOTO 7~jO 
660 H=15:V=11:IFX=77GOTO 700 
680 H=19: V=l1 
700 ~<=20(1: FORI=1TOWI~( L 0)=>~: NEXT! 
720 FORI=lTOV:W(0.I)=X:W(H+l.I)=X:NEXTI 
740 pF.:Itn"~lDO 'T'OU I~ANT TO 14ATCH ME COt'~STf':UCT IT 

('T'/t-O " : I NPUTAt 
76(1 F=0: IFASCCAt)089THENF=1 
780 Z=ItH(Rt·m( 1 )*H+1) 
8(10 PF~ nn":'.J" : PF: I NT" ";: FOR I = lTOW PEM PP I NTS MAZ 

820 :A$="_":IFI=ZTHENA$=" 
840 : PRINTAt.; : NEXTI 

" 
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860 PRltH 
B80 : FORJ=1 TOV: PRItH" I"; 
900 : FORI=1TOH=PRWT" I"; :NEXTI 
920 : PRItH: PRINT" I"; 
940 FOF~I=1 TOH: PRIHT"-1"; : NE><:TI: PRINT: HE>::T J 
96(1 ~J(Z, 1)=1 :C=2:R=Z:S=1 : GOTO 1060 
9B~3 I FRC>HTHEHR=R+ 1 : GOTO 11340 
1000 R=l :IFSOVTHEHS=S+l:GOTO 1040 
1020 S=l:GOTO 1040 
104(1 IHHR .. S)=0GOTO 980 
1060 FOIU=1T04: D(J)=0: NEXT J 
1080 D(1)=W(R-l,S)~0 
11(10 D(2)=1·~(R, S-l )=0 
1120 D(3)=W(R+l,S)=a 
1140 D ( 4 :> =1~ (FL S+ 1 :> =0AND ( C)\·'*H/20RS(''1' ) 
1160 D=(1: FORJ=1T04: D=D+D(J) : NEXT J 
1180 IFD=0GOTO 980 
120(1 X=F.:ND (1 HD 
1220 FOF.:D= 1 T04 : >::=>{-D (D) : I FX(0THENt'~EXTD 
1240 Ot~DGOTO 1280, 1320, 1460, 1360 
126(1 STOP 
1280 R=R-l:V(R,S)=2 
1:300 GOT01340 
1320 S=S-l:V(R,S)=l 
1:340 GOSUB2160:GOTO 1500 
1360 I FS('· ... GOTO· 1400 
1 3:::0 ~<=2(10: FORJ= 1 TOH : 1~ (J , ' .... + 1 ) =X : NE;:'::T J 
1400 V(R,S)=V(R,S)ORI 
1420 G08U:82160: S=S+1 : I FS)',,.'ANDC(H*'·/·d THH~C=C+l : G 

OTO 1(12(1 ~ 
1440 GOTO 1500 
1460 V(R,S)=V(R,S)OR2 
1480 GOSUB2160:R=R+l 
1500 W(R,S)=C:C=C+l 
152(1 IFC(H*'·,.'+2GOTO 106(1 
154(1 IFF()lGOTOI580· 
15@ PF.: I NT" ::ml!l" ; : FOF~S= 1 TO'·,.' : PF.: I NT ".," ; : FORR= 1 TOH : 

GOSUB2220:NEXTR:PRIHT:PRINT:NEXTS 
1580 R=Z:S=I:GETA:f.:GETA:f.:GETA:f. 
1600 T I $=" (100(1(n3" : F.:Hl SET CLOCK 
1620 Rl=R:Sl=S:A$=" .":G08UB2100 
164~~1 PF.: It-H" ::l::~" .; TI:f. 
168(1 D=F'EEK(197): IFD=64 THEN 1640: F.:Hl GET KE'T' P 

RESS AND DIRECTION 
1700 IFD=3GOTO 1840 
1720 IFD=5GOTO 1880 
1740 IFD=6GOTO 194(1 
1760 IFD()4GOTO 1640 
1780 IFS=IGOTO 1640 
1800 IFABS(V(R,S-l)-I)=IGOTO 1640 
1820 S=S-I:GOTO 1980 
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18413 IFABS(V(R,S)-I)=IGOTO 1640 
1860 S=S+1:GOTO 1980 
188£1 IFR=1GOTO 1640 
19130 IFV(~:-LS)(2GOTO 1640 
1920 R=R-l:GOTO 1980 
1940 IFV(~:, S)(2GOTO 1640 
1960 R=R+1 
1980 A$=" ":GOSUB2100 
2131313 IFS(=VGOTO 16213 
213213 PRINT"j$ •••••• ,~:ONGRATULATION8! II : REM EXIT 

ROUTINE 
213413 FORJ=IT01e00:NEXT 
2060 GETZ$: I FZ$O" II GOT02060 
2£180 PRINTllM~l~~~" : END 
21130 PRINT"~" 
2120 FORJ=1TOS1*2-1:PRINT:NEXT 
21413 FORJ=1TOR1 :PRINT" •• ,"; :NEXTJ:PRINT"II";A$:RE 

TURN 
21W IFF=1 THEt,jF.:ETURN 
21813 PI': INT II ~" : FORJ= 1108*2-1 : PR I NT : NEXTJ 
22(10 FORJ=1 TOR: PR ItH " •• 1" ; : NEXT J: PRWT"II"; 
2220 A$=" ": ~:=V(R, 8) : I FX(2THENA$= II /" 

2240 F'F~INTA$; Illll!l"; :A$=" ": I FX=2THEt-lA$="_" 
2260 IFX=OTHENA$=I--1" 
2280 IF::<=1THENA$=" /" 
2:;:(10 PF.:ItHA$; "~"; : ~:ETUF.:N 

F.:EAD'r'. 
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KEYBOARD SYNTHESIZER 

This program allows the user to play tunes on the 64 by using the 
64's keyboard for the notes. Full use is made of the envelopes and 
filters and very interesting effects can be heard by playing the same 
note through more than one voice. 

As long as the key is pressed down, the note will play, and when 
the key is released, the note will stop. It would have been nice to be 
able to play different notes for each voice but because of the 
keyboard scanning routine in the 64, only one key can be detected 
at anyone time. Therefore, there is the option, by using keys 1-7, to 
choose any of the seven combinations of the three voices with the 
same frequency. 

RUNNING THE PROGRAM 

Turn up the volume of your 64 and type RUN. A page of instructions 
will display on the screen and will stay there while the user plays 
the notes. Pressing RETURN will allow the user to make changes to 
each or any of the three voices including setting a voice to go 
through the programmable filter (which can also be changed). This 
program was written on an early version of the 64 and since that 
time, Commodore have made changes to the SID chip. We have 
not had enough time to investigate the changes made, but have 
noticed that the operation of the filters is different. 

The program has been written so that there is not a lot of lost 
speed. Therefore, the use of the keys 1-7 must be explained: 

1. Voice 1 only, 
2. Voice 2 only, 
3. Voice 1 and 2 only, 
4. Voice 3 only, 
5. Voice 1 and 3 only, 
6. Voice 2 and 3 only, 
7. All three voices. 

The key '0' has also been given an operation: This key will turn 
off all three voices. The use of the frequency table rather than 
testing for each key prevent lots of IF ... THEN statements which are 
very slow. 
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PROGRAM STRUCTURE 

10 
20-50 
60-130 

140 
150 

Dimension frequency table array. 
Set up frequency table. 
Frequency table data. 
S is the start ofthe SID chip. 
V:initial voice; LK:Last key (no key); LS:Last shift (no 
shift). 

160-250 Read in and set up envelopes, waveforms, etc. 
260-280 Data for above. 
290 Read initial filter settings. 
300-330 Set filters. 
340 Filter data. 
350 Display screen. 
360 Start playing. 

1000 Get key press. 
1010 Check to see if it is the same note as before. 
1020-1045 Decide on note or other key. 
1050-1130 Is note, play it. 
2000-2050 Turn off notes in all three voices. 
3000-3040 Decide which voices to play on. 
4000-4580 Make changes to the voices (after pressing RETURN). 
5000-5150 Display instruction page. 
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5 REM * ALLO!·JS USER TO SET AHD U 
SE SYt·nH. 

10 DIM H(64) : REM REAIIS IN KE'T' PR 
ESS ARJ;.·A'T' 

20 FOR 1=0 TO 64 
30 READ A 
40 N(I)=A 
50 NEXT I 
60 DATA .-1."." 
70 DATA 65539 .. 9854 .. 4389, 65540, 21 

95 .. 4927 
80 DATA 11060,,65541,11718,5530, 

65542.2765,5859 
90 DATA 13153,2463 .. 65543,14764,6 

577"J3288J7382 
100 DATA 16572,2930,,17557,8286, 

65536 .. 4143.,8779 
110 DATA .' 3691 , , , , , , , ,4389, , , 
120 nATA ."'" 65537, , ,65538, 
130 nATA .,8779" 
140 S=54272:REM * SET VARIABLE T 

o START OF SID CHIP 
150 V=1:LK=64:LS=0 
160 FOR 1=0 TO 2:REM * READS WAV 

EFORM, ATTACK, SUSTAIN, DECAY 
17a READ W(I),A(I),n(I),SU(I),R( 

I),PWCI),W$(I),SY(I),RM(I),FI(1) 
180 POKES+I*7+4, l~<I )*16+R~1( 1)*4+ 

S'y'( 1)*2 
185 REM * SETS CONTROL REGISTER 

FOR EACH VO I CE 
190 POKE S+I*7+5,ACI)*16+D(I) 
200 POKE S+Ui7+6, SU(1)*16+R( D 
210 Pl=INT(PW(I)/256) 
220 P2=Pl,J ( I ) -P 1 *256 
2::::0 POKE S+ 1*7+2, P2 
240 POKE S+I*7+3,Pl 
250 NEXT I 
260 DATA 4,0,9,a,o,2a48,"PULSE", 

a,a,o 
270 IIATA 1, 4,2.1a, 5, 0, "TRIANGLE" 

,a,e,0 
280 DATA 2,6,5,2,2,a, "SAWTOOTH", 

1),13,1 
290 READ FF,FR,FB,FB$:REM READ F 

ILTER SETTINGS 
3a0 POKES+23,FR*16+F1(0)+FI(1)*2 

+FI(2)*4 
310 POKES+2LFFAND7 
320 POKES+22,1NT«FF-(FFAND7»/8 
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) 

;::;::0 POKES+24, FB*16+15 
340 DATA 1024,12,4,"HI" 
350 GOSUB 5000 
360 GOTO 312110 
999 REI'1 K=KE'T' PRESS AND F'S=SHIFT 

REGISTER 
1000 K=PEEK(197):PS=F'EEK(653) 
1010 IF K=LK AND PS=LS THEN 1000 

1020 F=N(K):LK=K:LS=PS 
1030 IF F=0 THEN 2000 
1040 IF F)65535 THEt~ 3000 
1045 IF F=-l THEN 4000 
1050 IF F'S=l THEN F=IHT(F*2t<1/1 

2» 
1060 IF P8=2 THEt~ F=INHF/2t(1/1 

2») 
1070 Fl=INT(F/256) 
11380 F2=F-Fl*256 
1085 FOR 1=0 TO 2 
1086 IF VO( 1)=0 THEN 1125 
1090 F'OKE 8+1*7+4,0 
11(10 POKE 8+I*7+4,~~(D*16+RM(D* 

4+8'T'( 1)*2+1 
1110 POKE 8+I*7,F2 
1120 POKE 8+1*7+1. Fl 
1125 NEXT I 
113(1 GOTO 1000 
2000 FOR 1=0 TO 2 
2010 POKE 8+1*7,0 
2020 POKE 8+1*7+1,0 
2030 POKE 8+I*7+4.W(I)*16 
2{N0 NEXT I 
2050 GOTO 1000 
;::000 V=F -65536 
3010 FOR 1=0 TO 2 
3(120 '·lO( I )=(VAND2tI )/2tI 
3030 NEXT I 
3040 GOTO 1000 
4000 POKE 53280, 14 : POKE 5328 L 6 
4005 F'R I NT":1" ; 
4010 FOF.: 1=0 TO 2 
4020 PR I NT"~" ; TAB (1 0*1 + 1 0) ; " ~=-VO 

ICE"; I+l 
4(130 PR I ~n II ~;J.~A'·lEFORt1!!" ; TAB ( 1 0* I 

+ 1(1) ; I·J$ (1) . 
4(140 PR I tH" ~TTACK !!!" ; TAB ( 1 0* I 

+l(1).;A(l) 
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4(1:,IJ PF~ItH".-lI[rECA'r' !!" ;.TAE:( 113*1 
+le);D(I) 

41360 PRINT":ti~30STAIN !!";TAB(10*I 
+113);80(1) 

413713 PF~ I NT II ~:ELEASE !!"; TAB ( 113* I 
+HD; F~( 1) 

413813 PR I NT II :a:t=. • J,J 1 DTH!!" ; TAB ( 10* I 
+113) ;PW(I) 

41381 PR I NT II .3'r'HC !!" ; TAB ( 113* I 
+10); 8Y( 1) 

41382 PR I NT II :I~ I NG MOD!!"; TAB 0 0* I 
+10) ;RM(1) 

41383 PRItH":M='ILTER !!" ;TAB00*I 
+H.f);FI(1) 

41390 NEXT I 
41391 PI<: I NT" :(~IL TER FREQ. !!"; FF 
4092 PRINT" :FIL TER RES. !!"; FR 
4093 PRINT":FILTER BAND !! ";FB$ 

41£113 F.·OKE 198,0:REM CLEAR KE'r' E:O 
AF~D BUFFER 

41113 PRWT"lIrn DO 'T'OO l·USH TO CHA 
HGE THE VALOES ? "; 

41213 GET A$: IF A$O"N" At~D A$O" 
'Til' THEN 4120 

41313 IF A$="W THEN GOSO!: 501313:G 
OTO 113013 

41413 PF~ltH "'1"ES" 
41513 PR ItH " :'.l.JH I CH VO I CE DO 'T'OU loJ 

ISH TO CHANGE? "; 
416£1 GET A$: IF A$="" THEt~ 41613 
4170 IF ASC(A$)(49 OR ASCCA$»51 

THEt·~ 41613: F~E~1 CHECK loJ I TH I N E:OUt~DS 

4180 PRINTA$:VV=VAL(A$) 
4190 FRItH ";J,·JAVEFOF.:M ? "; 
4213£1 GETA$: IFA$(}"S"ANDA$()"t~"AN 

DA$O" P" At·mA$O" T" THEN420£1 
4210 IF A$="N" THEt~ PRHH"t~OISE" 

:W$(VV-1)="NOISE":W(VV-1)=8 
422£1 IF A$="P" THEN PRINT"PULSE" 

: 10.1$('.10.,0-1) ="PULSE" : 10.1 (VV-1 )=4 
42313 IF A$="S" THEN PRHH"SAIHOO 

TH" : ~·J$('·/V-1 )="SA~.JTOOTH" : W(V'·/-l )=2 
42413 IF A$=" T" THEN F'R INT" TR lANG 

LE" : 10./$('· ... '· ... -1 )="TRIANGLE" : 1·J(VV-1 )=1 
42!;i£1 I ~WUT" ~TTACK II 

42613 IF A(VV-1)(£1 OR A(VV-1»15 
THEN PRItH",";: GOTO 425£1 

4270 I t~PUT ".DECA'r' II 
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";D(VV-1) 
4280 IF DCW-1)(0 OR I1CVV-1»15 

THEN P":INT"~"; : GOTO 4270 
4290 INPUT "IEU8TA I N II 

";8U(VV-1) 
4:300 IF 8U(VV-1 )(0 OR 5U(VV-1 »1 

5 THEN PRINT":-]";:GOTO 4290 
4310 INPUT":iRELEASE II 

".; F.: (VV-1 ) 
43213 IF R(,v'V-1 )(0 OR R(VV-1 »15 

THEN PI': I NT":-]" ; : GOTO 4310 
4330 INPUT" ::PULSE ~.JI DTH 
"; PI~(VV-1) . 
4340 IF PW(W-1 )(0 OR PW(' ... 'V-1»4 

095 THEN PR ItH ":1" ; : GOTO 4330 
4:341 It-.!PUT" ~Yt-.!C II 

".: S'r'(' .. ·'V-l) 
4:342 IF 5'1' (VV-1 )-(0 OR 5Y(VV-1»1 

THEN PF: I NT":-]" ; : GOTO 4341 
4344 I NPUT "IF.: It-./G t10D II 

".; F.:t1(VV-1) 
4:'::45 IF F:t1 (\1V-1 ) (0 OR RM (VV-1 » 1 

THEN PFU NT ":-]" ; : GOTO 4344 
4346 It-.!PUT "-=- I L TEl': II 

II .; FI (VV-1) 
,4347 IF FI(VV-l)(0 OR FI(VV-l»l 
THEN PR ItH ":-]" ; : GOTO 4346 

4350 POKE 8+(VV-1)*7+4,W(VV-1)*1 
6+RM(VV-1)*4+8Y(VV-l)*2 

4360 POKE 8+(VV-1)*7+5,A(VV-1)*1 
6+D(V'· ... -1 ) 

4370 POKE 5+(VV-1)*7+6,SU(VV-l)* 
16+R('· ... V-l ) 

4:'::813 P1=INT(PI·J(VV-1 ) .... ·256) 
4:'::913 P2=PI·J (VV-1 ) -P 1 *256 
44(10 POKE 8+(V'·/-1 >*7+2, P2 
441(1 POKE S+(VV-1)*7+3,P1 
4420 T=TI 
4430 IF TI'""T(50 THEN 4430 
4450 INPUT"FIL TER FF~EQUENC'y' 

" iFF 
4460 IF FF(0 OR FF)2047 THEN PRI 

tH":-]" ; : GO TO 4450 
4470 !t-./PUT"FILTER RES 

"; FR 
4480 IF FR(0 OR FR)15 THEN PRINT 

u:-]"; : GOTO 4470 
4491:1 INPUT"FIL TER BANII(HI, LO, OR 

E:AND) II i FE:$ 
4500 IF FB$=uHI" THEN FB=4:GOT04 

540 
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4510 IF FB$="LO" THEN FB=1:GOT04 
54(1 

4520 IF FB$=":E:AND" THEN FB=2: GOT 
04540 

4530 PRINT":1"; :GOTO 4490 
4540 POKES+24.FB*16+15 
4550 POKES+23.FR*16+FI(0)+FI(1)* 

2+FI(2)*4 
4560 POKES+2l.FFAND7 
4570 POKES+22.INT«FF-(FFAND7»/ 

8) 
4580 GOTO 4000 
5000 POKE 53280.4:POKE 53281.2:R 

EM BACKGROUNII AND BORDER COLOURS 
5005 PRINT":C~******** 64 

KE'y'BOARD *********" 
5010 PRINT" USE THE KEYS ~ W E 

R T 't' U·Z" 
5020 PF~INT":.J ~ S D 

F G H J K" 
5030 PRINT")IJ :iZ X C 

VBNt1." 
5040 PRINT":.oo FOR THE THREE AVAI 

LABLE OCTAVES. II 

5050 PR I NT")IJ USE THE ~H 1FT!!! KE'y' 
FOR A SHAF~P." 

5060 PR I NT II )IJ ~B~1!!! KE't' 
FOR A FLAT." 

5070 PR I NT" mlS I NG KE'T'S ro 1 2 3 
4 5 6 7 'y'OU MA'y"' 
5080 PR I NT II CHOOSE At·N COt1B mATI 0 

t~ OF THE THREE" 
5090 PR It~T" VO ICES. THE'y' ARE SET 

UP B't' US I NG B I NAR'y"' 
5100 PRINT"ARITHMETIC. THEREFORE 

J VOICE 1 IS TURNEII"; 
5110 PRINT"ON USWG KE't' L VOICE 

1 AND 3 ARE TURt~ED".: 
5120 PF.:INT"Ot~ USING KEY 5 .. ETC" 
5130 PF~ I NT " lJJSE THE :l':ETURN!!! KE'y' 

TO CHANGE THE VALUES" 
5140 PRINT" IN THE· VOICES~" 
5150 RETURN 

REAII'y'. 
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RESERVED WORD CHANGER 

This program shows how the user can change the reserved words 
(command names) of the 64. Because of the size of the 64's 
memory capacity, there is memory behind the ROMs. This can be 
used for things like Hi-Res screens (see section on Hi-Res graphics) 
or for other data storage. The problem is that with the Basic ROM 
switched in, when PEEKing a location, the value in the ROM will be 
returned but when POKEing to that location, the value is stored in 
the RAM behind. This RAM could be used for making changes to 
the Basic ROM by copying it first into the RAM behind and making 
changes to it. 

We have produced a little routine that will copy the ROM, and 
then allow the user to make changes to the Basic commands. Each 
command name is stored ina look-up table and is terminated by 
having the last character plus 128. 

RUNNING THE PROGRAM 

The user may change a command name by just entering the Basic 
command and when it has been found, changing it to another 
command of the same length, i.e. if you preferred WRITE to PRINT, 
enter PRINT and when it has been found, type WRITE. On exiting 
the program, listing it will show every occurrence of PRINT changed 
to WRITE. 

PROGRAM STRUCTURE 

20 
80 

100 

120 
130 
140 
160 
180 
200-220 
230 
240-270 

146 

Copy ROM into RAM. 
Input command to be changed. 
Convert command entered to be in the same formats as 
in the table. 
Search for command. 
If not found. 
Input new command name. 
Check for length. 
As 100. 
Change command name. 
Ask for new command. 
If no, go to ending routine. 



290-500 Scan for first command entered. 
1000-1070 Ending routine. Save new Basic or end. Switch Basic 

ROM back in by POKE 1 ,55. 

147 



10 REM LOOP TO COP'T' ROM I NTO RAM, BEH I HD ROM 
20 FORA=40960T049151 
30 POKEA,PEEK(A) 
40 NEXT 
7£1 REM PUT RESERVED WORD INTO R$ 
:=:(1 INPUT" :.F.:ESERVED WORD"; R$ 
90 REt1 SET TERM I NATOR ~1ARKER ON LAST B'T'TE OF 

STF~ING 
100 R$=LEFT$CR$ .. LENCR$)-l )+CHF~$(ASCCRIGHT$(R$, 

1»+128) . 

D 

o 

110 REM ..ROUTINE TO SEARCH Rm1 FOR RESE'· ... ":ED !~OR 

120 GOSUB290 
130 IFF=0THENPRINT":l~~ NOT FOUND": GOT023 

14£1 INPUT '"T'OU": !~OFm (SAME LEt4GTH)"; t·~$ 
150 REN CHECK LEt4GTH OF !·JQ":DS A":E THE SAME 
160 I FLEt4 (N$) ()LEt4 (":$) THEN 140 
170 RH1 ADD TERM I NATOR 
180 N$=LEFT$ (H$, LEt~ (N$) -1 ) +CHF.:$ (ASC (R I GHT$ C N$, 

1»+12:=:) 

P. 

19£1 I<:Et1 LOOP TO POKE IN NEloJ !·JORD 
2(1(1 FOI<:J=1 TOLEt~(H$) 
210 POKEAD+J-l,ASC(MID$(N$,J.1» 
220 NE>::T 
230 PF.: ItH ":l~ll!r!lml!l At~OTHEF.: !·JORII ( 'r'lt·D .. 
240 GETA$: IFA$O"Y"ANDA$O"WTHEN240 
25(1 I FA$= "t4" THEt~ 1 f100 
260 F.:EN ANOTHEF.: WORD 
270 GOT080 
280 F.H1 START ADDRES OF F.:ON 
29(1 AD=40960 
30~3 F.:Et1 GET FIRST CHARACTEF~ 
310 C=ASC(MID$(R$,1.1» 
32~3 I<Hl IFF I RST CHAF.:. CHECK OTHERS 
330 I FPEEK (AD) =CTHEN42fl 
;34(1 F.Hl LOOK AT t·~EXT F.:Ot·l POE: I T I ON 
35(1 AD=AD+l 
360 I<:Et1 CHECK FO": Hm OF !~OF.:D TABLE I N F~O~1 
37(1 I FAD=)42000THENF=0 : ":ETUF.:t·~ 
390 REN STARTS NEXT CHECK 
4fKl GOT0310 
41 £1 F:Hl SET PO ItHEF.: TO POS I TI ON OF sECot·m CHA 

42£1 AD=AD+ 1 
430 FHl LOOP CHECK F:EST OF CHAF.:. t'lATCH 
440 FOF.:J=2TOLENCR$) 
450 F.:H1. CHECK EACH CHAF:. 
46(1 IFPEEK(AD+J-2)OASC(NID$(R$,J,1»THEN310 
4 7(1 t·~E~<T 
480 F.:EM SET PO I tHEF~ TO F IF.:ST STAF.:T OF !·JOF.:D At~ 
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II SET FOUND FLAG 
490 AD=AD-l: F=-1 
5(;1(1 RETURN 
1(1(10 PRnn":'m~lf!If!I~!ll IIO 'T'OU I.JISH TO SAVE" 
1(11(1 PRHn"~f!If!l VERSIOt·~ OF :BASIC ('T'/t-D 
1 (120 P=PEEK ( 197) : I FP025At'HlP'C>39THEN1"02(1 
1 (13(1 I FP=:::9THENPR I t~T" :'}:~: POKE 1 .' 54 : Et·m : F-:Et-1 TAKE 

OUT :BASIC RDt'1 
104(1 POKE665 .. PEEf(45) :POKE666 .. PEEK(46) 
1(150 POKE45 .. (1:POKE46,192:POKE43,(1:POKE44, 16(1 
106(1 POKE1,54: SFt'·/E"@(1:BASIC",::::: F~H1 :=: FOF-: DIS.:: A 

t·m 1 FOF.: TAPE 
1065 F.:H1 FOR TAPE * S;Ft'· ... E"BA!:;IC" 
1070 POKE43,1:POKE44,:=::POKE45,PEEK(665):POKE46 

.' PEEK(666) 
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+/- LISTER 

This is a short program that uses the '+' and '-' keys to list linesofa 
program on the screen. This program should be put at the end of a 
program and when run, it scans through the Basic program and 
lists just one line at at a time either forward or backward through 
the program. 

RUNNING THE PROGRAM 

When RUN, this routine will display the first line in the program. 
Pressing the '+' key, it will scan through the program and display 
the next line. Pressing '-', the previous line will be listed. Press the 
STOP key to end the list. 

PROGRAM STRUCTURE 

20 
30 
40 

50 

60-80 
90-100 
110-130 

150 

Start address of the Basic program. 
Getthefirst line number. 
Display in background the commands GOTO 60 and LIST 
line. 
Set keyboard buffer to operate on these commands and 
end. 
Input from the keyboard. 
Find start of next line. 
Find start of previous line. 



10 REM * +/- LIST FOR THE 64 
20 ADDRESS = 2048 
30 LINE = PEEK(ADDRESS+3)+PEEK(ADDRESS+4)*256 
40 PRINT":D30T060": PRINT"LIST"; LINE; 
50 POKE 631, 19 : POKE 632.1 7 : POKE 633. 159 : POKE 6 

34. 13:POKE 635. 19:POKE 636. 13:POKE 198.6:END 
60 IF PEEK(197) = 40 THEN 90 
70 IF PEEK( 197> = 43 THEN 110 
80 GOTO 60 
90 IF PEEK(ADDRESS+S)(>0 THEN ADDRESS = ADDRES 

8+1 :GDT090 
100 ADDRESS = ADDRESS +5:GOT030 
110 ADDRESS = ADDRESS-1 
120 IF PEEK(ADDRESS)=0 AND PEEK(ADDRESS-4)00 

AND PEEK(ADDRESS-3)(>0 THEN 30 . 
130 GOTD 110 

READ'r'. 

151 



LARGE CHARACTERS 

This program gives a set of large characters using some of the 64's 
graphics characters. The characters are 7 x 5 normal characters 
large and have been given a 3-dimensional effect. 

RUNNING THE PROGRAM 

When RUN, the program will ask the user to enter a letter from A to 
O. When one of these keys has been pressed, the character for that 
keywill be displayed. 

PROGRAM STRUCTURE 

1 -4 
10-90 

100-180 
190-270 
280-360 
370-450 
460-540 
550-630 
640-720 

730 -810 
820-900 
910-990 
1000 -1080 
1090 -1165 
1200-1280 
1290 -1370 
12000-12020 
12040 
12050 
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Display 
Character 
Character 
Character 
Character 
Character 
Character 
Character 
Character 

intro. 
L. 
I. 
M. 
A. 
B. 
C. 
D. 
E. 

Character F. 
Character G. 
Character H. 
Character J. 
Character K. 
Character N. 
Character O. 
Get a character and test it. 
Print the character. 
Repeat. 



1 N=17:POKE53280,7:POKE53281,2:PRINT":,]=I 
3 D .: .ETTERS" 

2 PRINT"~l!l 
3 PRINT"~ 

FROM A TO 0" 
PRESS THE LETTER YOU I':EQU 

IRE" 
4 FORP=1T02000:NEXT:PRINT":']":GOT012000 
10 PRINTTAB(N)"~::r ~" 
20 PRINTTAB(N)":l] =I!!" 
30 PRWTTAB(N)":l] =I!!" 

. 40 PRINTTAB(N)":l] =I!!" 
50 PRINTTAB(N)":l] =I!!" 
60 PRINTTAB(N)":l] ::v /!!" 
70 PRINTTAB(N)":l] =I !!" 
80 PRINTTAB(N)":l] :I/!!!I''' 

90 RETURN 
100 PRINTTAB(N)"~::r 
110 PRINTTAB(N)"~ 
120 PRINTTAI:(N) II ~ 
1 ;::0 PR I NTTAB ( N) II ;:l'] 
140 PRINTTAB(N)" ;:l'] 
150 PRINTTAB(N)II~::r.l 
160 PRINTTA:E:(N) ":.0 
170 PRINTTA:E:(N)"::.o 
180 RETURN 

/!!'.' 
::rI !!" 
!!~" 

::rI !!" 
::rI !!" 

::rI/...1!!" 
::rI !!" 
:I/!!!I''' 

190 PRINTTABOD" ~~,.1! ~~" 
200 PRnnTAB(t~)" ~ :(/".1"!1 ::rI !!" 
210 PR HlTTA:E: (tD "~ ~ ::rI!!!" 
22(:1 PRINTTA:E:(tD"::.n =I ~ !!:V::.rl ::rI ~" 
230 PR ItHTAB O-D "::.rl ::rI!! ~::II!!!!" 
240 PRHnTABO~)"~ ::rI!!!! ~::rI!!!" 
250 PR INTTA:E: (t'D ":.rl =I!! ~::rI!!!!" 
260 PRItHTAB<t-D"::.o!!~ ~ !!::V" 
270 RETUF~N 
280 PR ItHTAB (N) " ~~ ,/'!!" 
290 PRINTTAB(N) "::.0 ::rI !!" 
300 PRINTTAB(N) 11-:.0 ::rI !! ::.0 ::rI !!" 
310 PRINTTA:E:(N) II ~ :t/ ~ ::rI !!" 
;::20 PR I NTTAB OD " ::.n ::rI !!" 
330 PF~INTTAB(N)"::l'] ::rI !! :::-0 ::rI !!" 
340 PRINTTABO~)" ~ =I !! :::.0 ::rI !!" 
:;350 PR ItHTA:E: (N) ":::l'] :II!!!I' :ll !!=r" 
360 RETUF.:N 
370 PR I NTTA:E: (N) II ;:~~ 
380 PRINTTAB(N) "::.rl 
390 PRINTTAI:(N) "::.0 
4(:10 PRINTTA:E:(N) "::.0 
410 PRINTTAI:(N) "::.0 
420 PR I NTTAB (~D " ::.0 
4313 PRINTTAE:(N)"~ 
441~1 PRINTTAB(N)" ~ 

,1111 
~-

::rI !!" 
::rI :ll ::rI !!" 
::( ... ~ ::rI !!" 

::rI gil 
::rI ~ ::rI !!" 
::(,-:l ::II !! II 

:I/!!!I'" 
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4513 RETURt~ 
46£1 PF~ I HTTAB (N) II =-:".. 
4 713 PF: ItHTAB O~) II ~:~ 
4813 PR ItHTAB (t~) II ~:~ 
4913 PF,mTTAE:(N) "~:~ 
5£113 PF: I tHTAB ( N ) II ~:~ 

/!!" 
::( !!!" 
::iI!!!""" 

=- !!!" 
::( !" 

5113 PF:INTTAB(t~) "~:~ :::(/ A!" 
5213 PF:INTTAB(t~) "~:~ 
53£1 PRINTTAB(N) "~:~ 
540 RETUF:t~ 
5513 PRINTTAB(t~) "~:r-
560 PRINTTAB(N)":~ 
5713 PRItHTAE:(t~) II ~ 
5813 PF:INTTAB<t~) ":n 
5913 PRItHTAB(t~)":n 
61313 PR I NTTAB (N) " :~ 
610 PRINTTAB(N) ":~ 
6213 PR INTTAB (N) II :~ 
63£1 RETUF:t~ 
6413 PR I NTTAI: (N) II :~:r 
6513 PRINTTAB(t~) ":~ 
6613 PRINTTAB(N) ":~ 

.,," ,.-
::II !!" 

::( ~ =- !!" 
::II ~ ::II !!" 
::( ~ =- !!" 
::II ~ ::II !!!" 
::t.~ ::II !!!" 

!!:::f"''' 

6713 PRItHTABon ":~ :::(/.,."!!" 
680 PF:IHTTAB(N) ":~ 
6913 PF:ItHTAB(t~) ":~ 
7£113 PR ItHTAI: no II :~ 
71£1 PF:ItHTAB(t~) ":~ 
7213 F:ETUF:t·~ 
7313 PF.: nnTAB (~D II :~:r 
74(1 PF:IHTTAB(t~) ":~ 
75£1 PF.: I tHTAB (N) II :~ 
76(1 PI': ItHTAB (t~) II :~ 
77£1 PI': I tHTA:E: (N) II :~ 
7813 PF.:It4TTAI:(N) ":~ 
7913 PI': I tHTAB (t·~) II :~ 

!!!#"" 
:::(..... ...--!!I" 

=- !!!" 
!!!:f"" 

...... !:II 

=- !!" 
~" 

:::( ........ ,!!" 
::II!!!I'" 

=- !!!" 
=I !!" 

81313 PF:nHTAB(N)":~ :@r" 
8113 F.:ETUF~H 
:::213 PRItHTABO-D :~:::I" /~" 
8313 PF.: nnTAB (t~) :~ 
8413 PF.: I HTTAB (N) :~ 
850 PF.: I ~HTAB (N) :~ 
8613 PF.: n~TTAE: nD :.0 
8713 PI': I NTTAB (N) :~ 
88£1 PF.:ltHTAB(t~) :~ 
89£1 PF.:ItHTABo·n ~ 
91313 F.:ETUF:H 

::f !!" 
=I !!! :n !::V" 
::II !!" 
=- ~ /!!" 
=- ~ :t!!!" 
:::(/ ~ ::II !" 

910 F'F.:IHTTAB<t-D II :~::"'j!! :·V>"!!" 
9213 PF: ItHTAB O-D ":~ =- ~ :~ =- !!!" 
9:;:(1 PR ItHTAB (t~) ":~ =- !!! ::~ ::II !!!" 
940 pF.:nHTABO·D ":~ :(/ ~ =- !!" 
95£1 PF.: I NTTAB (t~) II :~ =- !!!" 
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960 F'RINTTAB(H) II ~ =I I :.0 =I I" 
970 F'RINTTAB(N)"~ =I I :n =I I" 
980. F'R INTTAB (N) II ~ !!=r' :n !!.,.." 
990 RETURN 
1000 PRINTTAB(N) 
1010 PRINTTAB(H) 
1020 PRINTTAB(N) 
1030 F'RINTTAB(N) 
1040 PRINTTAB(N) 
1050 PRINTTAB(N) 
1060 PRINTTAB(N) 
1070 PRINTTAB(H) 
10S0 RETURN 
1090 PR INTTAB (H) 
1100 PRIHTTAB(H) 
1110 PRINTTAB(H) 
1120 PR I NTTAB (H) 
1130 PR I NTTAB on 
1140 PRIHTTAB(H) 
1150 PRINTTAB(H) 
1160 PRINTTAB(N) 
1165 RETURN 
1200 PRINTTAB(H) 
1210 PRINTTAB(H) 
1220 PRINTTAB(N) 
1230 PRIHTTAB(N) 
12413 PIUNTTAB(N) 
1250 PF.:INTTAB(N) 
12613 PRINTTAB(N) 
12713 PF~ItHTAB(N) 
1280 RETURN 
1290 PRINTTAB(N) 
1300 PRINTTABO~) 
1310 PRIt~TTAB(H) 
13213 PR INTTAB (t~) 
1330 PRINTTAB(N) 
1340 PRINTTAB(N) 
1350 PR INTTAB (H) 
1360 PR I HTTAB (t~) 
1370 RETUF.:N 

~.,.. /!!!" 
~ :II I" 
~ 1.,.." 
~ :II I" 
~ :II I" 

~r.l :II I" 
~ =I I" 
~~ :t!!!r" 

~=r',..,!! ~ /!!!" 
~ =I ~ :II !!" 
~:(..-~ !!.,.." 
:.0 I!=F'" 
~ :t .... /!!!" 
~ :t ......... !!!" 
~ :II ~ :II I" 
~ I:f'" :.0 1::tI"'" 

~.,../ /!!! :.,/" 
~ =I I :n =I I" 
~ ::(/ ... ~ =I!!!!" 
:.0 =I ~ =I ~ =I I" 
~ :II ~ :II ~ =I I" 
~ :II ~ :( .. ~ ::If I" 
:.0 :II !!:.o =I I" 
~ I:f"':..o !!!!~" 

~.,.. .... '!!" 
~ =I!!" 
:.0 :II I" 
~ :II !! :.0 =I !!!!" 
:.0 :II !! :..0 :II !!!!" 
:t'l :(/ ~ :II !!!!" 
~ :II I" 
:ll I::f"" 

12000 GETA$: IFA$='"'THEN12999 
121319 A=ASC(A$) 
121320 IFA(650RA)79THEN12a9a 
121330 F'F~INTI:ll!M~l!llll~~" 
12049 ONA-64GOSUB289., 379. 469. 559. 640., 730., 829., 91 

0.199.1009,10913.10,190,1209,1299 
121359 GOT0120£10 

READY. 
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USER DEFINED CHARACTERS 

This program uses the principles behind Hi-Resolution Graphics to 
plot points onto an area of user defined characters. The size of the 
area is limited to 128 characters. 

RUNNING THE PROGRAM 

When run, there will be a pause as the full 64 character set is copied 
into RAM. After this, the user will be asked to specify the size of the 
area to plot onto. If the area is too large to fit into 128 characters, the 
question will be asked again. Afterthatthe area will be displayed at 
the top left corner of the screen and co-ordinates can be plotted by 
entering the x and y position and whether plot or delete. 

PROGRAM STRUCTURE 

50 - 110 Copy characters from ROM to RAM 
130 Set up the user defined characters. 
150 Input dimensions of area. The reversed H is CTRL +H 

which disables the switch between upper and lower 
case. 

160 - 210 Check size is within limits and display area. 
250 - 440 Input co-ordinates and plot or unplot. 
460 - 470 Calculate byte in memory and the bitto be changed. 
500 - 550 Display border around area. 
570 - 590 Blankthe input line. 
610 - 630 Display top and bottom lines of the border. 
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10 r<:EN PROGRAt1 FOR PLOTT I NG PO mTS Ot~ 
20 r<:Et-l USER DEF I HED CHARACTERS. 
30 RE~l 
40 Rnl COP~' CHARACTER Rot'l I NTO RAM 
50 POKE56334,PEEK(56334)AND254 
60 POKE!. PEEK( 1)AND251 
70 FOF.:I=eTOle23 
80 POKE12288+I,PEEK(53248+I):HEXT 
90 POKE1,PEEK(1)OR4:POKE56334.PEEK(56334)ORl 
100 POKE53272.(PEEK(53272)AHD240)OR12 
110 POKE56,48:POKE52,48 
120 RE~l SET REVERSED CHARACTERS TO 255 
130 FORI=1024T02e37:POKE12288+I.255:HEXT 
140 REM INPUT SIZE OF AREA 
150 INPUT":']:ENTER DIMENSIONS (X.Y)"iX.Y 
160 I Fx=eOR~'=eORX*Y) 128THEN 150 
170 BASE=13312:PRINT":,]":GOSUB5ee 
180 FORI=eTOY-l:FORJ=eTOX-1 
190 POKE1£165+J+I*40,128+J+I*:':: 
20£1 POKE55337+J+I*4e.1 
210 NEXT: NE>~T 
220 CD$=LEFT$( "~~lJ!m.-r~l!I~~.nroJlt!Il!l" • Y+2) 
2~:0 PR I NT" i3 ..................... ln·1Ax X=" X*8-1 
240 PRIHT" ........ I1I1 •••••••••••••• f1A:x: Y="Y*8-1 
25£1 PR I NTCD$ 
260 REt1 INPUT CO-ORDINATE FOR PLOT 
270 INPUT"Et-HER COORDIt~ATE ;'::=-1 TO Et~D" i Xl, ~'1 
28~j PRINTCII$: GOSUB57e 
290 I F::<: D;'~*8-1 OF.:~'1)Y*8-1THEN250 
3(nj IF::<:1=-1 THH~48(1 
:;: 10 I F>~ 1 {eO!':'T'l {0THEN250 
320 RE~l I HPUT l~HETHER PLOT OR DELETE 
~::30 PR I t-HClt$ : I t'~PUT" PLOT OR IIELETE" i A$ 
~:4(1 PR I NTCD$ : GOSUB57e 
:;:50 I FA${) " P" At'UlA${)" D" THEt'B~:0 
360 IFA$="II"THEN410 
37(1 GOSUB460 
~:80 REt-l PLOT POIHT 
390 POKEB'T'TE, PEEK (B~'TE) At~D (255-2 tB IT) 
40(1 GOT025£1 
410 GOSUB46(1 
420 REN UNPLOT POINT 
43(1 POKEB'T'TE, PEEK (B'T'TE) OR2 tB I T 
44(1 GOT0250 
450 REM CALCULATE MEt1 LOC TO CHANGE 
46£1 B'T'TE=I:ASE + I NT< 'T' 1/8 )*X*8+ U-H oa 18) *8+ (Y 1 At·m?) 
470 BIT=7-(X1At~D7) :F.:ETURN 
480 Et·m 
490 REt-l DISPLAY BORDER AROUND AREA 
500 PF.: I NT" ~" .: : GOSUB61e 
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5113 FOF:I=l TO'r' 
5213 PI<:INT"~~"; TAB(X+l); "i.~" 
5313 t~E~n 
54(1 GOSUB61e 
5513 I<:ETURN 
5613 REt'1 BLAt·U( I HPUT LI NE 
5713 FORI=IT06e 
5813 PRINT" "; : NEXT 
5913 PRINT:RETURH 
613(1 REN TOP AND BOTTON LINE OF E:ORDEF: 
6113 FORI=1TOX+2 
6213 PR nn" m" ; : NE~<T 
6313 PRINT:RETURN 
"'FATI'T'. 
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MACHINE CODE TO DATA 

This program enables machine code programs to be converted to 
decimal data statements and added to the program. The machine 
code is read by PEEKing the memory and printing it to the screen. 
The computer is then made to put returns over the data and add 
them to the program. Each line of data created is seven values long. 

RUNNING THE PROGRAM 

When the user has typed run, the program will ask for the entry of 
start line number, line number increment, start address of machine 
code, and end address of machine code. Once this has been done, 
the data will be added to the program until the end address is 
reached. The data can then be used in the form of a basic loader by 
deleting the lines above 63000 and writing a short routine to read 
the data values and poke them into the correct memory. 

PROGRAM STRUCTURE 

63000-63120 Inputthe required parameters. 
63160-63150 Putthe parameters into safe memory locations. 
63200-63220 Check for end and increase line number. 
63230-63280 Set up screen for addition of data. 
63290 Tell the computer that there are 3 characters in the 

keyboard buffer and putthem in. 
63300-63340 Update parameters and store them away. 
63350 End of program and point where data is entered. 
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63000 PRINT":'l:!CREATE DECIMAL DATA .. i 
63010 PRINT"STMNTS FROM I'ICHCODE" 
63020 PRINT")Q *** CBM MODEL ;1-64-!! ***" 
6303~t INPUT" ~TART LINE. lUI" ; S$ 
63040 IFS$=" "THEN63030 
63050 INPUT"~TEP 1111" ; T$ 
63060 IFT$=" "THEN63050 
63070 PRINT"~TART ADDRESS DECIMAL 
63080 INPUTB$: IFB$=" "THEN63070 
63090 PRIHT"~END ADDRESS DECIMAL 
63100 IHPUTE$: IFE$=" "THEH63090 
63110 S=VAL<S$): T=VAL(T$) : B=VAL(B$) 
63120 E=VAL<E$): F=B: L=F+6: PRIt~T"*DiOO" 
63130 POKE83L INT<E/256) 
63140 POKE832,E-INT<E/256)*256 
63150 POKE828,T:GOT063230 
63160 T=PEEK(828) 
63170 S=PEEK(826)*256+PEEK(827) 
63180 L=PEEK(829)*256+PEEK(830) 
63190 E=PEEK(831)*256+PEEK(832) 
63200 IF L)=E THEN63350 
63210 F=L+1:L=L+7 
63220 PF.: I NT " :1 
6323(t PI': ItHS.: 
63240 PRINT"DATA".: 
63250 FORP=FTOL 

" 

53260 PRINTMID$(STR$(PEEK(P»,2);","; :HEXTP 
63270 PRINT"II " 
63280 PR I NT" GOT063160TI'l" j 

63290 POKE 19S,2:POKE631, 13:POKE 632,13 
63300 S=5+T 
63310 POKE 826., I HT< S/256) 
63320 POKE 827,S-IHT(S/256)*256 
63330 POKE 829,INT(L/256) 
63340 POKE 830,L-INT(L/256)*256:END 
63350 END 
READ'r'. 
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PERSONAL INFORMATION RETRIEVAL 

As the name suggests, this program allows the user to store 
personal information in the form of addresses or diary entries in the 
program. The entries are entered using the Update. Each entry can 
be up to 10 lines long and each line a maximum of 27 characters (for 
ease of reading). 

RUNNING THE PROGRAM 

Addresses are stored under address number and there is a 
maximum of 365 addresses. The date entries are entered as 
ddmmmyy where dd is between 1 and 31, mmm jan, feb, mar, etc. 
And yy is the last two digits of the year e.g. 84 for 1984. When the 
date has been entered, it will be validated to ensure a true date and 
the full date will be displayed priorto data input. 

If an entry already exists, the existing entry will be displayed. To 
change any part, press return to get to the required line and just 
make the change. A " character will appear at the beginning of the 
line to signify that a change has been made. When all changes have 
been made, pressing the t key and return will add the new or 
changed entry to the existing data. Pressing the? key and return 
will pri ntthe entry to pri nter (but not enter it into the data). 

There are two data retrieval routines also in the program. The first 
is the list all routine which will list all entries to the screen. As this 
would run rather too fast without pauses, the display will halt until 
the shift key is pressed. Therefore, holding the shift key down will 
scroll the display and releasing the shift key will halt the display. To 
return to the menu before all entries have been listed, hold down 
the shift key and press the back arrow key. 

The other data retrieval method is the find routine. When this 
routine is requested, the user must enter the search string and 
every entry containing this string at the beginning of any line in the 
entry will be displayed. 

To save the data means saving the program as the data has been 
added to the end of the program. This can be done to either disk or 
tape. On the tape save, there are two passes, the first is the save and 
then the user is requested to rewind the tape and then the program 
is verified. Make a note of the message after verifying as the basic 
program cannot detect whether the save was successful or not. In 
the disk save, the error channel is read and if there is an error it will 
be displayed and the user will be asked whether he would like 
to try and save again. 
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The last routine is the end routine. This will cause a cold start of 
the program but before that it makes sure that the program has 
been saved if the user so wishes. 

In the update, list all, and find r()utines, there is a slight pause 
because of the searching for the correct data entry. This is done 
with a Basic version of a restore to line number. 

PROGRAM STRUCTURE 

10 
15-65 
70-105 

110-150 

155-295 
155-185 
190-235 
240-280 
285-295 

300-315 
320-355 
360-415 
420-450 

455-530 
455-460 
465-495 
500-530 

535-545 
550-595 
600-650 
655 
660-700 
705-720 
725 
730-810 
100O-end 

162 

Calls the parameter set up routine. 
Displays the menu page. 
Get command and pass ;to routine. 
End program. 

Update routine. 
Input address number or date and set up for input. 
Input entry. 
Add data to program. 
Print entry. 

Remove entry. 
List all entries. 
Save to disk. 
Save to tape. 

Find entry. 
Get search string. 
Find entry and set pointers to start of entry. 
Display entry and set pointers to end of en try. 

Pause for F1 key and return to menu. 
Get address no. or date and check for which one. 
Set up string for either date or address no. 
Set up data line number in x. 
Restore to line number in x. 
Set up date parameters. 
Read disk error channel. 
Set up program parameters. 

Storage area for data. 



10 GOSUB730 
15 PRINT":l=- _** -ETRIEVAL '\EHU ***" 
20 PRINT"" ilt!PDATE ENTRY" 
25 PRINf":.! d..-IEMOVE ENTRY" 
30 PRINT":.! ..... IND ENTRY" 
35 PRINT"» aJ!IST ALL" 
40 PRINT")Q II1""BISK SAVE" 
45 PRINT":.! :a1!!FtPE SAVE" 
50 PRINT":.! ~D PROGRAM" 
55 PRINT"'" BYTES FREE ="; 
60 IFFRE(0)(0THENPRINTFRE(0)+2t16:GOT070 
65 PRINTFRE(0) 
70 GETAN$:IFAN$=""THEN70 
75 IFAN$="U"THEN155 
80 IFAN$="R"THEN295 
85 IFAN$="F"THEN455 
90 IFAN$="L"THEN320 
95 IFAN$="D"THEN360 
100 IFAN$="T"THEN420 
105 ·IFAN$()"E"THEN70 
110 PR IHT" :lIAVE YOU TAKEN A COPY OF THE PROGRAM" 
115 GETAN$: IFAN$()"Y"ANDAN${)HN"THENl15 
120 IFAN$="N"THEN130 
125 PR I NT":TND OF "'ROGRAM !!! ".: SYS64738 
130 PRINT".-o YOU WISH TO SAVE THE PROGRAM" 
135 GETAN$:IFAN${)"Y"ANDAN${)"N"THEN135 
140 IFAN$="N"THEN125 
145 PRINfR:'l-ETURN TO MENU" 
150 GOSUB535:GOT015 
155 GOSUB550:GOSUB600:PRINT"~:a"AD$":.!" 
160 GOSUB655:C$="":GOSUB660 
165 FORV=0T010:X$(V)="":NEXT:CH=0 
170 POKE64,0:NL=0:IFC=4THEN190 
175 NL=NL+l 
180 IFX+10(=(PEEK(63)+PEEK(64)*256)THEN190 
185 PRINTTAB(11)C$:X$(NL)=C$:READC$:GOT0175 
190 PRINT"~"; 
195 PRINT"PRESS "t" AND RETURN FOR MENUj:8" 
200 PRIHT"~"; :FORNN=lT010:PRIHTTAB(11); 
205 HH=PEEK(209)+PEEK(210)*256+PEEK(211) 
210 S=PEEK(HH) 
2150PEN1,0:INPUT#1,C$:CLOSE1:PRINT 
220 IFLEFT$(C$,1)="t"THENPOKEHH.S:GOT0240 
225 IFLEFT$(C$.1)="?"THENPOKEHH.S:GOT0285 
230 IFX$(NN)()C$THENPRINTTAB(10)":,]"CHR$(34):CH=1 
235 NEXT 
240 IFCH=0THEN15 
245 C=0:Cl=1274 
250 IFC>10THENRUN 
255 IFPEEK(Cl>(>34THENC=C+l:Cl=Cl+40:GOT0250 
260 PRINT"j:8 X="X":C="C+l":Cl="Cl+40":GOT0250 " 
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265 PRIHT"_.oo":FORC2=0TOC:PRINT:NEXT 
270 PRINT'" 1 •••••• I"X+C"II"TAB(6) "DATA'" 
275 POKE631,13:POKE632,19:POKE633,13 
280 POKE198,3:SYS42140 
285 OPEN4 .. 4: FORNN=1T09: PRINT#4, ".")($ (NN) : NEXT 
290 P":INT#4: CLOSE4: GOT015 
295 GOSUB550:GOSUB600:PRINT"~IA"AD$:GOSUB655:C=0 
300 IFC>9THENRUH 
305 PRINT"_"X+C:PRINT"X="X":C="C+l":GOT0300 " 
310 POKE631,19:POKE632,13:POKE633,13 
315 POKE198,3:SYS42140 
320 PR ItH":,]" : RESTORE: READXX$ : CX=0 
325 READXX$:IFXX$="*"THEHGOSUB535:GOT015 
330 X=PEEK(63)+PEEK(64)*256 
335 IFX(CX+10THEN345 
340 CX=}::: GOSUB705: GOSUB600: PRINT ")I1;J" AD$" ." 
345 IF(PEEK(653)AND1)=0THEN345 
350 IFPEEK(197)=57THENFORI=lT01000:NEXT:GOT015 
355 PRINTTAB(11)XX$:GOT0325 
360 PRINT"~SURE CORRECT DISK IS PLACED"; 
365 PRINT"IN DRIVE 0 OF UNIT 8 AND PRESS "-3 .... , 
370 GETAN$: IFAN$()"!!"THEN370 
375 OPEtU, 8, 15, "10" : CLOSE 1 : GOSUB725 : IFEN(>0THEN395 
380 SAVE"@0:RETRIEVAL",8:GOSUB725 
385 IFEN()0THEN395 
;::90 PI': I NT".~OGRAM SAVED OK": GOSUB535 : GOT015 
395 PRIHT":.1;J"EH;EN$;ET;ES 
400 PRINT":ro YOU WISH TO TRY TO SAVE AGAIN ?"; 
405 GETAt~$: IFAN$O"'r"'A~mAN$O"N"THEN405 
410 IFAN$="Y"THEN360 
415 GOT015 
420 PRINT":'lfET TAPE TO START AND HIT "-3"" 
425 GETAt~$: IFAN$O"!!"THEN425 
430 SAVE"RETRIEVAL" 
435 PRINT'~-....e:WIND TAPE AND HIT "-3"" 
440 GETAN$:IFAN$()"!!"THEN440 
445 VERIFY"RETRIEVAL" 
450 PRINT"~INISHED": GOSUB535: GOT015 
455 X=0:RESTORE:PRINT"~IHD t.lTRY ? ."I?II"; 
460 OPEN2 .. 0: INPUT#2,AA$:CLOSE2:PRINT:READXX$ 
465 READXX$:IFXX$="*"THENX=0:GOT0495 
470 IFLEN(AA$»LEN(XX$)THEN465 
475 IFAA${)LEFT$(XX$,LEN(AA$»THEN465 
480 X=PEEK(63)+PEEK(64)*256:X=INT(X/10>*10:Xl=X 
485 G08UB675:C=C+4:POKE66,WT(C/256) 
490 POKE65,(CAND255) 
495 IFX=0THENGOSUB535:GOT015 
500 GOSUB705:GOSUB600:PRIHT:PRINT";J"AD$:PRINT 
505 AX=PEEK(65)+PEEK(66)*256:READXX$ 
510 BX=PEEK(63)+PEEK(64)*256 
515 IFBX<Xl+10THENPRINTTAB(11)XX$:GOT0505 
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520 POKE64,INT(BX/256):POKE63.BX-INT(BX/256)*256 
525 POKE66.INT(AX/256) 
530 POKE65,AX-INT(AX/256)*256:GOT0465 
535 PRINT":.oo IIII""RESS '-1" TO CONTINUE!!" 
540 GETAN$: IFAN$()"."THEN540 
545 RETURN 
550 INPUT":rNTER DATE/ADDRESS NO.H;Cf 
555 IFC$=""THEN550 
560 DD=VAL(Cf):LL=LEN(Cf):IFLL)3THEH575 
565 IFDD)3650RDD(lTHEH550 
570 Y=~l:M=l:RETURH 
575 IFDD(10RDD)31THEH550 
580 Y=VAL(RIGHTf(Cf.2»:IFY)0THEHY=Y-Y0+1900 
585 X=3+(DD(10):MMf=MID$(C$.X.3) 
590 FORM=lT012:IFMMf=S$(M)THEHRETURH 
595 HEXT:GOT0550 
600 IFY()-lTHEH610 
605 ADf=" tDDRESS /O."+STRf(DD):RETURH 
610 TTf="TH.":S=DD:X=Y+Y0:S=S+X*365 
615 IFM=)3THEHS=S-INT(M*Fl+F2):X=X+l 
620 S=S+INT(M*31+(X-l)/F):W=S-IHT(S/7)*7 
625 WDf=Wf(W):MD$=Mf(M) 
630IFDD=10RDD=210RDD=31THEHTTf="ST." 
635 IFDD=20RDD=22THEHTTf="HD." 
640 IFDD=30RDD=23THEHTT$="RD." 
645 AD$=" "+WD$+STR$(DD)+TT$+" "+MDf+STRf(Y+Y0) 
650 RETURN 
655 X=INT(Y*T+T+M*1000+DD*10):RETURN 
660 GOSUB675:C=C+4:POKE66.INT(C/256) 
665 POKE65.CAND25S:IFC()4THENREADCf 
670 RETURN 
675 RESTORE:READXXf:AD=PEEK(65)+PEEK(66)*256 
680 AA=PEEK(AD+3)+PEEK(AD+4)*256 
68S IFAA)XTHENC=0:RETURN 
690 IFAA()XTHEN700 
695 C=AD+l:RETURH 
700 AD=PEEK(AD+l)+PEEK(AD+2)*256-1:GOT0680 
705 X=X-T:Y=INT«X-1000)/T):M=INT«X-Y*T)/1000) 
710 DD=INT«(X-Y*T)-M*1000)/10) 
715 IFY=-lTHENDD=DD+(M-l)*HU 
720 RETURN 
7250PEN1,8.15:INPUT4tl,EH,ENf.ET.ES:CLOSE1:RETURN 
730 X=0:HU=100:T=12000:Fl=.4:F2=2.3:F=4 
735 Y0=1984:DIMM$(12),Sf(12):POKE53280,2 
740 POKE53281,2:POKE53272.23 
745 W$(0)="IUESDAY":W$(1)="oEDNESDAY" 
750 W$(2)="IHURSDAY":W$(3)="-RIDAY" 
755 W$(4)=".ATURDAY":W$(5)=".UNDAY" 
760 W$(6)="',OHDAY" 
765 M$( 1)=" "ANUARY" : M$(2)="-EBRUARY" 
770 M$(3)="'\ARCH":M$(4)="tPRIL":\'I$(5)="'\AY" 
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775 M$(6)=" 'liNE" :M$(7)=" "lJLY" :M$(S)="tliGlISTu 
780 M$ (9) =" .EPTEMBER" : M$ <1e) =" rcTOBER" 
785 M$(11)="/OVEMBER":M$(12)="""'ECEMBER" 
790 S$( 1 )=" JAt~" : S$(2)="FEB" : S$(3)="MAR" 
795 S$(4)="APR":S$(5)="MAY":S$(6)="JUN" 
800 S$(7)="JUL":S$(8)="AUG":S$(9)="SEP" 
805 S$(10)="OCT":S$(11)=INOV":S$(12)="DEC" 
810 GOT015 
1000 DATA* 
1010 DATA"/ICK IAMPSHIRE -UBLICATIONS 
1011 DATA"167/169 IT. 'LJRTLAND .T. 
1012 DATA"U"/I/ 01 
1013 DATA" 
1014 DATA"IEL el-636 6354 
63999 DATA* 
READ"'. 
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WILL Q'THEWISP 



WILL 0' THE WISP 

DESCRIPTION 

Will 0' the Wisp is a great adventure game for devious and nimble 
minded computophiles. Trudging through a vast forest in the guise 
of a fairly simple minded woodsman, and destined to wed the fair 
Brunhilde on the morn, the player seeks a final day of adventurous 
freedom before the dread shackles of marriage are fixed firmly 
about his ankles. The poor fool recklessly throws his life on the 
mere whims of the program until, eventually, more by good luck 
than management, he finds himself outside the Great Cave. 
Tempted in by a floating wisp of mist the player ventures fearlessly 
on, then to his surprise a rumbling sounds behind him, the 
doors to the cave swing shut, and the only way to go is onwards. 

Dread horrors await the fearless woodland yokel, and this is all 
you are going to get, dear Reader. Onward and may the best yokel 
win! 

RUNNING THE PROGRAM 

Load and type 'RUN', o fearless yokel ! 
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1 POKE5328€I,6: POKE5:;:281, 7: PRWT"I" 
2 (;OT06 
4 PRWT"WELL I "'LL HELP lr'OU ALF~IGHT... I "LL ";: R 

ETURH 
6 CLR: GOSU:E:8 : GOSUB54 : (;OSUB86: : Et~rl 
8 Y=10:F=2£1:G=30:H=4£1:R=50:J=6e:K=7e:L=8e. 
Ie REM 
12 PRINT"~Il!."IB" ••• IIIII" •• IHLL "0 THE l.JISP" 
14 PR I NT II ;:a:~~")IID1 ••• "" ••• IB'y' MARK CAPELLA II 
16 PRWT"~l!Il!ll!I!I.l lr'OU ARE A POOR COUNTRIr' BOIr' l.JH 

o IS 

HD 

NG 

18 PRINT"DESTH4ED TO MftRR'y' THE BEAUTIFUL. AND KI 

2£1 PRINT":1BRUNHILDE Ot·4 TCIt'10RROW MORt~. BUT I:Em(; 

22 PRHn"Ir'OUNG AND STUPID, YOU HAVE DECIIIED TO 
24 PF.:INT"sPEt·m lr'OUR LAST DAY OF FREEDO~l 
26 PF~ I NT II E~·~PLOF.: I NG THE Et~rILESS FOREST THAT 
28 PRmT"SUF~F.:OUNDS lr'OUF~ SHACf(. YOU COULD STAIr'-
3£1 PRItn"HOt'1E AND I.JATCH T'· ... I:UT THEN lr'OU"-D NEVER 

32 PRIHT"GET LOST m THE FOREST AND Fum HIGH 
34 PRINT"AD'· ... EtHURE At·m LEAF~N TO BECO~lE A t'1A~4 
36 PF: Itn II At·m I.JHAT THE t'lEAHI HG OF LI FE IS. 
:;:8 PRItH"lI t·j(lloJ Hl THE TRADITION OF ALL THESE 
4£1 PRINT"T'r'PES OF GAt1ES, I..-t·1 SURE lr'OU-'LL GO ALI] 

42 PR It~T" :-1H TH THE DE:\! IOUS At·m GET lr'OUF:8ELF LOS 
T. 

44 PR IHT II SO HOl·J THAT I -' ~1 BUS'T" ~JH'T' DOW· T lr'OU DO 

46 PR I NT II JUST THAT?? HAVE FUN AtWHOl.J ••• 
48 PR I HI II j:i~I!l!!Il!ll!l~l!ll!I~~I~l!Il!ll!ll!ll!lll.ru~~~l PRESS RETUF: 

N WHEt~ YOU AF£ F:EAII'T' •• rdlll"; 
5£1 I ~4PUT AN$ 
52 PR I HI II :11!I!llO •• IIII1 ....... '·J ILL '·0 THE 1.J I SP:!!l!llll]" : F.: 

ETUF.:H 
54 DIM FL~(le).ITM~(l£1).ITM$(le),EX$(l£1) 
56 FORI=lT09:READITM~(I).ITM$(I),EX$(I):NEXT 
58 DATA :;:€1, BOTTLE.. AN E~lPT'r' BOTTLE LI ES D I SCAR DE 

D HEARBIr' 
6£1 IIATA 67 .. I.JATER. A St1ALL POOL OF l.JATER COLLECTS 

HERE 
62 DATA £1, BF~Oot·l. A sr'1ELL Y WITCHES BROOt1 FLOATS H 

EARB'y' 
64 DATA 59, BALL A t·1AG I CAL CR'r'STAL BALL GLI STENS 

HERE 
66 DATA 51. CARPET.. A FL Ir' mG CARPET IS ROLLErl UP 

.HERE. e •• RING 
68 DATA 75, GUAt·m. A PILE OF BAT GUAt·40 SLOWL Ir' F~OT 

SHERE 
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70 DATA 31,PEEL,AN OLD BANANA PEEL IS LYING IN 
THE DIRT 

72 DATA 10,CAN,AN EMPTY BEER CAN RUSTS HERE 
74 PSMZ=l 
76 ITM$(6)="A GOLD WEDDING RING IS IN YOUR POCK 

ET FOR YOUR SWEET BRUN" 
78 ITM$(6)=ITM$(6)+"HILDA FROM THE GREAT MAGICI 

AN RALPH" 
80 TRLlE=-l 
82 FALSE=0 
E:4 RETURt~ 
86 : 
88 GOSUB 104 
90 IF PS=66 THEN GOSUB 410 
92 IF EOG THEN RETURN 
94 GOSUB 132 
96 GOSUB 152 
98 GOSUB 200 
100 IF EOG THEN RETURN 
102 GOTO 88 
104 IF INT<RND( 1>*100)+1 <11 THEN PRINT: PRIHT"A 

SMALL WISP IS FLOATING HERE ••• 
106 MVE=MVE+l:IF MVE=l THEH PRINT:GOTO 112 
108 IF MVE=4 THEH MVE=0 
110 RETURN 
112 IFPS{11THENONPSGOT0606,622,634,642,652,662, 

676 .. 690 .. 7e4, 716 
114 IFPS{21THENOHPS-YGOT0734,752,766,778,792,80 

4,806,808,810,812 
116 IFPS<31THEHONPS-FGOT0814,816,828,840,850,85 

8,864,876,884,896 
118 IFPS{41THENOHPS-GGOT0902,914,920,928,932,94 

2,950,956,966,972 
120 IFPS{51THENONPS-HGOT0978,982,984,986,988,99 

0,992,994,1004,1012 
122 IFPS(61THENONPS-RGOT01018,1026,1034,1040,10 

48,1054,1060,1066,1072,1078 
124 IFPS(71THENOHPS-JGOT01082,1090,1096,1102,11 

e8, 1116 .. 1124, 1132, 1140, 1148 
126 IFPS(81THENOHPS-KGOT01154,1160,1168,1174,11 

80,1186,1192,1196,1202,1210 

) 

128 I FPS(91 THENOHPS-LGOTO 1218, 1224, 1228 .. 1234 
130 RETURN 
132 PRINT: FORI=1T09: IF ITt:: <I )=PSTHENPRINT" "EX$( I 

134 NEXT:PRIHT"OBVIOUS EXITS:";:IFN:>0THENPRINT" 
N" ; 

136 IFS)0THENPRINT" S"; 
138 IFE)0THENPRINT" E"; 
140 IFW)0THENPRINT" W"; 
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142 I Ft !E)OTHEt'~PR I NT" t'~E": 
l 44 I Ft·il·l)(ITHEt·lPR I HT" ~~H II : 

146 I FSD(ITHEt'lP~: I t4T" SE II .: 

148 I F:::I·1)(1THENPR 1 t4T" 81·1".: 
15(1 RETURt·l 
152 REt1 
154 P~: I NT : 1 NPUT " •• r •• II" .: COt-1$ 
156 I FCOt'l$= " •• " THn~p~: I NT" "., ~".: : GOTO 154 
1 '58 1 F 0:: Cor'l$= "AGA IN" ORCOt1$=" REPEAT" ) A~mVE~:E:${) ,. ,. 

THHlRETUF;H 
160 1 FCOt-1$=" AGA IN" 0F.:COt1$= II ~'EPEAT" ANnVER:E:$=" "THE 

H1242 
162 CP=(1:GOSUBI86 
164 VE~:B$=F.:'r'$ 
166 
168 
170 
.. "",:,.-, 
J .. .::. 

174 
176 
17::: 
leo 
1 :=:2 
184 
i .:,c 
.! '-"-' 

GO:::UB 186 
HOUt~$=B'T'$: I F ..... E$="NORTH"THEN'· ... E$=,.t·j " 
IFVE$="SOUTH"THEt·JVE$="S" 
I F\'E$=" EAST" THEN'· ... E$=" E" 
I F'·lE$= "L·JEST" THEt ~'·/E$= "l·J" 
I FVE$=" t·10RTHEAST" THEN'· ... E$=,. NE" 
I FVE$= "t·KrRTH1·jEST" THEH'·lE$=" t·n·J" 
I F'· ... E$= ":::OUTHEAST II THEHVE$= II SE" 
I F'··'E$=" SOUTH1.JEST "THEN .... 'E$= II sH II 
F'ETURt·~ 
PEt1 

188 ! F CP)LEH (CO$) THEN B'T'$= II II : F.'ETU~:t·l 
190 FOR SP=CP+1TOLEN(CO$):!F MIn$(CO$,SP,I){)" 

II THEt~ tJEi':T 
192 BY$=t-1ID-CCO.,CP+l,SP-CP-l):CP=8p:IFBY$="THE 

"ORB'T'$=" IT" ORr:~'$=" A" THEN 188 
194 IF B'T'$= II AH" ORB'T'!= II THAT" OF.::E:'T'$=" "THEt·j 188 
196 IF B'r'$=" JUt'lP" ORB'T':t=" GO" OF.:B'T'$=" TF.:A' .... EL II OF.::E:'T'$= 

"l·JAU( II ORE:'r'$=" t·10'· ... E II THEt·~ 1 :38 
198 PETUF.:t··1 
200 F.Et·l 
2(12 IF':: '·lE$= II t·l" OF.: '·lE$=" E)' OR '· ... E$=,. 8" DF.: '·lE$=" t·j" 

) ANI! IT;: C 8::0 =P8 THEt·~ 1262 
204 !F(VE$="NE" OR VE$="t·Jl.1" OF.: '·lE$="8E" OF.' '·lE$= 

,. :::W') AND IT;·~ 0:: 8::0 =PS THEN 1262 
206 IF VE$="W THEN 250 
208 IF VE$="E" THEN 254 
21[1 IF VE$="8" THEt~ 258 
212 IF '· ... E$="W' THEt~ 262 
214 IF VE$="t·lE" THEN 266 
:216 IF '·lE$="HW' THEt~ 27(1 
21::: IF VE$="8E" THEt·j 274 
220 IF VE$="8l·j" THEN 278 
222 IF VE$=" GET" OF.:'·/E$= II TAKE II ORVE$=" GF.:A:E:" OF.:'· ... E:f:=,. 

CAF.·P'T'" THEH328 
224 IF VE$= II DF.:OP" OF.:'· ... E$=" THROl·J" OP'· ... E$=,. TOS8" OF.·'· ... E:t 

=ILEA' .... E"THEt·~ 348 

171 



226 IF \,IE$="I" OR LEFT$(VE:t .. 4)="It-./'·.·'E"THEN368 
228 IF '·lE:t="BREAK" OF.: '·lE:t="St·lASH" OR '·.·'E:t="IIESTR 

O'T'" THEt~ 382 
230 IF VE$="IJ"0F.:VE:t="DOI·JH"THEN400 • 
232 IF '·lE:t=" IN" OF.: VEt=" ENTER II THEt.., 532 
234 IF VEt=" OllT" OF.: VE$=" E~n T" THEN 544 
236 IF VE:t="LOOK" OR VE:t="SEE" OF.: VE:t="VIEW' TH 

EN t1'·lE=O: RETUF.:H 
238 I FVE:t=" SCOF.:E" OF~VE:t=" TOTAL" THENPR I t..,T "'T'OU FiF.:E 

STI L L STUCK HI THE ~lAZES ".:: GOTO 1264 
240 IF VE$="HELP" THEt.., 566 
242 I F'· ... E:t=" Et..,II" ORVE$=" G!U IT" ORVE:t=" STOP" OF.:VE$= II II 

m'lE II THEt~ 586 
244 I FVE:t= "K I LL II ORVE:t=" ATTACK" THENPR I ~n "'T'Oll HAV 

E TO TELL t'lE HOW TO".;: GOTO 1268 
246 PI': I t~T "I~HAT???" : RETURt·l 
248 FHl 
2513 1Ft.., THEN PS=N: GOTO 286 
252 GOTO 28(1 
254 IF E THEN PS=E:GOTO 286 
256 GOTO 280 
258 IF S THEt·~ ps=s: GOTO 286 
260 GOTO 280 
262 IF I·J THEN PS=I·J; GOTO 286 
264 GOTO 280 
266 I F HE THEN PS=t..,E: GO TO 2:::6 
268 GO TO 280 
270 IF t·n·J THEt.., PS=NI·J: GOTO 286 
272 Goro 280 
274 IF SE THEN PS=SE:GOTO 286 
276 GOTO 28~3 
278 IF SI·J THEN PS=SI~: GOTO 286 
280 PRItH"'T'OU CANt..,OT GO THAT HA',.'." 
282 IF PS=36THENPI<:INT") BAtlG! <: AS 'r'OU HIT THE 

I.JALL.. THE F.:OCKS~JAKE"; : GOT01274 
284 I<·ETUI<:t.., 
2:::6 BI~:t="A BLUE I.JILL 0'" THE I.JISP I:ECKCIt·1S FPGt'l " 

287 GI.J:t=" A GREEN 1.JI LL 0 ~ THE lH :::p BECKOt-1S mot'l 
II 

288 ~l'·"'E=t1 
2913 IF PS=2:::: AND t..,OT FLG;'-: (1) THEN FLm·~ ( 1) =TR : PR 

HH: GOT01244 
29~' IF PS=:::4 At·m t·10T FLG% (3) THEt'l PF~ n..,T : PF.: nn 'liT' 

ory ... -'E FOUND PF.:UIJEtlCE !!!" 
29~ IF PS= 16THEt·1PF.: I NTBI·J:t" THEE FiST " 
296 IF PS= 18THENPF.: I t'In:I~$" THEEAST " 
;;:98 IF PS= 19THENPF.: I NTBI·J$" THES(JUTH" 
:;a3ff IF PS=2ffTHEt..,PF.: I Nn:I'J:t" THESOUTHI·JEST " 
:302 IF PS=21 THEt..,PF.: I Nn:l~:t" THESOUTHEAST " 
3tf4 IF PS=22THEt·IPF.: I NTBI·J$" I NS IDE THE CA' .... E II 
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:;:(16 T F F'S=2:3THEt·jPF.: 1 NTf:I,J$ II THE CAVE " S Hnl':AtK:E" 

308 IF(FLG~(2)()1)ORFLG~(3)()0THEN326 
31 ~3 IF PS=30THEHPF.: 1 NTGlJ$" THE t~OF.'THEAST" 
312' IF F'S=:37THEt·jPF.'WTGl,J$" THE t~ORTH" 
314 IF F'S=42THENPRINTG1,J$" THE EAST" 
~: 16 1 F PS=43THENPR I mGl·J$" THE NORTHEAST" 
318 IF F'~;=44THEHPI<:It~Tm.J$" THE SOUTHEAST" 
320 IF PS=45THENF'I<'INTCM$" THE SOUTH1·JEST" 
322 IF PS=46THENPF.:INTGl~$" THE SOUTH1~EST" 
324 IF F'~;=47THENPF.:INTGl~$" THE SOUTH" 
326 RETUF.'N 
328 RE~l 
33(1 FOF.: 1=1 T09 
3:32 IF ITt( I )=~m$THEN336 
334 NDa: PF.: I NT" THAT IS BE'T'OHD 'r'OUR POl~EF.:.": I<:ETlI 

F.:H 
336 I F IT~'~ ( 1) =-lTHENPF.: ItH "'T'OU AF.:E AL/<:EAD'r' CAF.:I<:'r' 

WG IT! I " : F.:ETURN 
3:38 IFIT~~(! )=0 THEt~PRINT"'r'OU CHEATER!! 'T'OLI HA'· ... E 

TO l·IORK FOR THAT": F.:ETURN 
340 I F I T;'~ 0:: I ;. OPSTHENPI<: I NT" I DO tKIT SEE At·j'r' "NOt 

" HERE.": F.:ETURN 
342 IFI=2AtmIT{~(1 )()-lTHEt~PRINT"l.JHAT l.JILL 'T'OU C 

AI<:F.:'y' THE 1'~ATER IN?? ";: GOTO 1250 
344 PR ItH II OK! ~JH'y' NOT?": IT;'~ 0:: 1) =-1 
:;:46 RET U F.: t·j 
:348 F.'EM 
350 FOF.' 1=1 TO 9 
352 IF IT:t( D=NOt THEt·j :356 
:354 NE~-::r: PR I NT" THAT IS BE'T'r)t·m 'T'OU~: POl·JEF.:.": PETU 

PH 
:356 I F IT;~ ( I ) ()-1 THENPR It~T "'r'OU FrF:E t~OT GAF.:F.:'T'ING 

IT! ! " : F.:ETURN . 
358 IF 1= 1 AND In~(2)=-1 THENn;'~(2)=PS : F.:EM IF Dl<: 

C)P BOTTLE, ALSO l·lATEF.: 
360 PRINT"OK! WHY NOT?":IT%(I)=PS 
362 IF PS=84 AND n;'~0::2)=84 AND NOT FLG{~(3) THEN 

1'-"C''-' .:: .. _1.::, 

:364 IF F'S=84 AND Ir;.~(2)=84 At·m t·mT FLG;';(:~:)THEt·~ 
FLG;;C~:)=TF.:: n;;(3)=PS: n;{(2)=-2 

366 F.:ETURt·~ 
:~:6:=: F.H1 
37[1 PRItH 
~:;'?2 PF.: I NT : PI': I NT "'T'OUF.~ I tNENTOR'T' I S AS FOLLOW=;": P 

F.:HH:nlp=~3 

374 FOh: 1=1 TO 9 
:~:76 I F n;~ ( 1) =-1 THEN PI" mT" " IT$ (1) : TMP=n1P+ 1 
378 NE::~T: IF Tt-1P=FALSE THEN PRIHT" n·jOTHH1G)" 
3::::0 PETURt·l 
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382 REt1 
384 IF HO$=lt'lIl<:F:OR" THEt·l 3::::B 
386 PI': I HT II Hm.J CAN I BF~EAK THAT FOF: 'T'OU? II : RETUF~t·l 

388 F:Et-l 
3913 IF PS()35THENPF~ItH" I DOWT SEE At·j'y' t·lIRROF.: H 

ERE. PERHAP::; IF 'T'OU KEEP "; 
392 IF PS()~:5THENPRltH"LOOKHlG 'T'OU"'LL Fum ot·lE. 

" : F.:ETUF~H 
394 PRItH"THEF~E l·JAS SOMETHIt~G E:EHIt~D THAT t1IF~RO 

R. A HUI·lGF:'T' TROLL l~AS BEH IHD II ; 

~:96· PRIHT" THAT MIRROF.:! HE LEPT OUT At·m t'lADE 'T' 
OU HIS SUPPER. TOO BAD "; 

~:98 PF.:HlT"THOUGH.. 'T'OU JUST CAWT TRUST A HUI·lGI<: 
'T' TROLL.": EOG=TR: RETURN 

413(1 REt-l 
4132 IF PS{)61THENPRHn"THEF~E IS t·lI] l·JA'T' TO TF~AVE 

L THI<:OUGH THE ~30LID ROCK".; 
4134 IF PS()61THEl-1PRIHT" STUPID!!!": RETURt·l 
4136 PR I1H "BO'T' ARE 'T'OU DUt1B. I TOLD 'lOU t·lOT TO .J 

lIMPAt·m t~Ol·J 'T'OI)-' VE KILLED"; 
4138 PRItH" YOllF:SELF. ": EOG=TR: I<:ETUl<:t·l 
410 REt-l 
412 IF FLG%(2) THEN 488 
414 PF:IHT:PRHlT"RALPH LOOKS LIP AT 'T'OU SLm.JL'T' ••• 

THE ACCUt'lULATED l·J I SDot'l" ; 
416 PF~ItH" OF THE AGES POUI<:ING FF~ot'l HIS Sl·JEAT't' 

BF.:Ol·J. !·JELL?? HE CACKLES .. ".: 
418 PF.:IHT"!·JHAT IS IT THAT 'T'OU !·JAIH SO BADL't' H:::: 

TO It-nERF~UPT t'lE FRot-l ~l'T' "; 
4213 PR I NT II STUD I ES????.rdlBlIl" ; 
422 I 1·1PUTAHS$ : I FAt-jS$=" FF~EEDot-l" OF.:At-1S$= II HELP" 01<: At-1 

S$=" OUT II OF.:At-lS$= II HOt'lE II THEtN::::6 -
424 PRItH: I t-lPUT II !.JHAT??? HE SA'T'S... IIO 'T'OU l·JAIH 

TO GET OUT OF HERE???lIr.llIIllI"; At-1S$ 
426 IF LEFT$(ANS$, 1 )='"f."' THEt-l 436 
428 PI<:It-H: PI<:It-lT"!JELL HE t'lUTTEI<:S, smCE I CAtYT 

SEEt1 TO UHDERSTAt-m 't'OU ••• "; 
43(1 PI<:ItH" I ·'LL JUST KILL 'T'OU!! At-m !·HTH THAT 

HE lJAVES HIS HAt-mS IN A" 
4::::2 PI': I HT II t'lAG I CAL ~lOT I OH At·m 'T'OU D I SAPPEAI<: 11-1 A 

CLOUD OF BI<:IGHT ORAt-lGE "; 
434 PRINT"DUST.":EOG=TR:RETURN 
4::::6 IF Inl;·~(4)=-lOR I nl;~(5)=-1 THEHPI<:IHT : PRHlT" I 

... D LI KE TO HELP 't'Oll.. BUT THAT IS t1'T'" 
438 IF Inl;-~(4)=-10F~ InJ;-~(5)=-1 THEt·1PRun"TREASUR 

E THAT 'T'OU HAVE THEF.:E, At-m I 
4413 IF ITt1;·~(4)=-10F~ ITt-1;·~(5)=-1 THEHPRItH"IIISLIKE 

A CLUt'lS'T' THIEF. SO SA'T' GOODB'T'E 
442 I F I Hl;-! (4) =-1 OR ITt'l;-! (5) =-1THEt-1PF~ un II QU I CK C 
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RUSE ','OU " F:E R GONEF.· !!! AND t·J I TH 
444 rFrnl~~(4)=-10F.: ITN;~(5)=-1 THHiFRHH"THAT HE 

KILLS 'r'OU !!! II : EOG=TF: : I<'ETUF't~ 
446 PPHH: PF:INT" r "LL HELP 'r'OL! OUT ••• BUT FIF.:ST 

r NEED R FR'· ... OR. THERE I S A CERTA I Nil; 
448 PF~ WT" t.JI TCH UP NORTHTHAT I ONCE AHGEF"ED AND 

:=;HE HAS Et~CHANTED Wi "; 
- 450 PF.:I NT" t1AG I C STAFF Al·lA'r' FRer~l ~lE II : PF.: un 

452 PF.: TNT II SHE TUF.:NED IT WTer A E;RoOt'lSTI CK At·m I 
(·jANT . IT E:ACK! SO IF ',.'OU II .; 

454 PP ItH" CAt·4 STEAL IT FF.:OM HEF.:.. I ... LL SHOI·J 
'T'OU HOl·J TO GET OUT OF HEF.:E. II 

456 INPUT"DO 'T'OU l"ANT TO TR'r'??lJr.llIII"; At·4S$ 
458 IFLEFT$(At·4S$, 1 )O"yIlTHEt~ PFi:INT: PRINT"l·JELL I 

NEVER! !! I TR'T' TO HELP "; 
460 IFLEFT$(ANS$, 1 )O"'T"'THEt~PRINT"'r'OU AND ',.'OU 

CAN"'T HELP t'lE! !! ";: GOSUB 4 
462 IFLEFT$(ANS$, 1 ){)"'r"'THEHPF.:IHT"HELP ',.'OU mTO 

A GRAVE !! AND loU TH THAT HE ".; 
464 IFLEFT$(ANS$ .. 1 ){)"'r'ITHENPF.:ItH"PLUHGES A SI·1(I 

RD INTO YOUF.: CHEST. 'T'OU II IE." 
466 IFLEFT:t(At'4S$, 1 )()"'T'"THEH EOG=TF.:: RETUFi:H 
468 PR UH : PR I NT II GOOD' !! NOl·J AL·JA',.' 'T'OU GO !!! :E:UT 

F mST.. THE l·lA'T' I NTO THE I" ITCHES ".; 
470 PRINT"LAND IS NOT SIt·1PLE. ALL PRTHS ARE 

CHAPMED SO AS TO ONL ',.' LEAD ·'r'OU ".; 
472 F'RINT"Fil·JA'T' FROt'l THE LAt·m. II 

474 PRINT: PRIHT"BUT IF 'T'OU :=;H1PL'l' Fi:E'· ... ER::;E THE T 
AUtHWGS OF THE GREEN l.JILL "0 THE ".; 

476 F'R INT "t.JISP ,'T'OU"'LL GET THERE EA:=;IL'T' H~OUG 
H. OK •.• NOt·j FOF: THE BIG ".; 

478 F~·ItH"F!tH:3H ,!! II 
480 PPIt~T: F'RINT II THE MAGICIAt·4 I·JA'· ... ES HIS HAt-ms.. A 

tm ',.'OU BLRCY-OUT IN A FF.:Et·4Z'T' OF "; 
4:::2 F'1?!tH " SENSATIONS. 'T'OUAt·JAKE 1':' FIND ••• " 
484 PS=E8: FLG;~(2)=TR' ~l'·l=0: GOSUB 1;34 
486 PETUPt·, 
~f:-:: :;::E~l 

49<':1 PF.:INT: PF:INT"I·JELL t'lUTTEF:S RALPH.. I SEE 'r'OU·'F.: 
E BACK." 

4 92: I F I nl;'~ (4) =-1 OR I TM~: (5) =-1 THENPP I HT II RNI' T~:'T' I N 
G TO STEAL M'T' TREASURE! !! FO',.' 

494 I F ITM;~ (4) =-1 OF: ITm: (5) =-1 THEt~PR IHT II NOl·J VOU .. ' V 
E GONE Rt~D DDt·4E IT... I ... H MRIl! ! 

496 IFITt·r~(4)=-10RITt1(!(5)=-lTHEt~PF.:IHT"At~D A ~1AD 
!·lIZ!=I~·D IS DANGEF:OUS!!! )POOF( 

498 ! Flm~!< 4)=-1 OF.:In1~·!(5)=-lTHEt·4F'RINT"',.'OU AF.:E r' 
EAD !!! II : EOt;=TF.: : RETUF.:N 

500 ! F ITt'1~~ (:3:> ()-lTHENPR WT II AND Et1F'T'T' HRt~DED· , ! ! 
l·JEL L I JUST CAN'" T 
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5~~12 IF I n1~; <:~: )()-1 THHjPF.: I mil ABIII!:: FiI·N FF.:EELOFiDER 
S. BEGONE GNAT I ! ! 

504 IFITM%(3)()-1THENPRINT"AND WITH THAT HE CLA 
PS HIS HANDS. YOU 

5£16 I t= I Tt'l~; ( ::::) ()-1 THENPR I In" TUF.lj I NTD A r:3NRT.. At·j 
D GET EATEN BY THE 

5~::1::: I F I Tr-l;·; (3;' 0-1 THENF'F.: I NT" t·lEAF.:E::;T f;P I DfF.:. " : EOG 
=TP : F.~ETUF.:tl 

510 IT;'; (6) =-1 : IT;'; (:3) =0 : PF.: IHT" RHD ~,JI TH THE BPOor'1 
I! GOODY-GOODY HE 
512 PP Itn '"T'ELLS !!. FOR F Hm It~G t'l'T' STAFF I HEF.:EB 

514 PF.: I t-lT II (;PAt-lT 'r'OU 'T'OUF.: FF.:EEDOt·l At·m A PRE::Hll 
! ! 

516 F'F'Hll"CHECK ',.'OUF.: BELOt-mnmS LATER HE CACKLE 
SII 

51::: F'P I t·ll : PP I tll" )POOF ! -( ',.'OU AF.:E STAI·m I t~(; Ut·mEF: 
A LAPCiE 

52£1 PF.: I tn" I:EAUT I FUL SF'F.:EAD I t~G TREE.": GOSUB36:;: 
5:~'2 FF.: I m "'T'OUP BELO ... ·'ED I:PUNH I LDE· I S PUI·lt~ I NG 
524 PF.:Hll"TOl·JAPDS 'T'OU THROUGH THE FIELD Hl ::;LOl,! 

5:26 F'P Hll" t'lOTI ON. •• LI FE IS BEAUTI FUL OtK:E AGR I 

528 PRHll"At·m ALL IS I·JElL. I HOFE 'T'OI)"'· ... E Et·LTO'T'E 
It 'T'OUF.: l !TTlE E::::CURS I m·l. " 

536 EOCi=TR:PETURN 
5:::~' PEt'1 
534 IF r'S=22 At·m tKI$=" CA'· ... E" THEt·j '·/E$=" S~·J" : GOTO 

5::::6 IF P:;;=7 At·m 1·10$=" HOU:;;E" THEt·j '· ... E$=" E" : GOTO 2 

5:::::::: IF PS=4::: At·m. t·10$="CA::::TlE" THEN '· ... E$="::;": GOTO 

540 IF F'S=64 THEI·j '· ... E$="I·j": GOTO 206 
542 PF.·UH"EmEP l,jHAT ???": RETUF.ll 
544 FHl 
546 IFPS=23ANDNO$="CAVE"THENPRINT"THE BARS ARE 

C!U I TE :;;Ol I D At·m ',.'0'-' AF.:E I:UT 
548 I FPS=2::::AHDt~0$=" CA'·/E" THENPF.: 1m" A POOP COUt-lTP 

'T' :BO'T'. 'T'OU CFit·lt·lOT GO OUT": F'ETURtl 
550 IFPS=1ANDNO$="HOUSE"THENVE$="W":GOTO 262 
552 IFPS=49THENVE$="N":GOTO 206 
554 IF P:;;=56THEt·j ... ·'E$"t-J": (;OTO 2136 
556 IF F:;:=57 THEt-~ '· ... E$="E": GOTO 2£16 
55::: IF PS=65 THEN VE$="S":GOT0206 
560 IF F:::;=50 THEI:j '· ... E$=" E" : GOTO 2136 
562 IF PS=51 THEN VE$="W":GOTO 2136 
564 FF:HlT"E::::IT ~·JHAT ???": F.:ETUPt·j 
566 F:Ei'1 
56:::: F'F.:nn: HlF'UT"DO 'T'OU F.:EALL'T' l·jAt~T A LITTLE HEL 
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p a.,,: At.j':::f. 
570 IF LEFT$(At~S$ .. l )()"'T'" THH~ PI': I t-n "l·JELL .. :::I tK: 

E NOT, I:ACY 'T'OU GO. II : RETUF.:~! 
572 PI': I NT : PF.:I t-n II ,. GET" t·! I LL LET YOU F' I Cf( UP AN 0 

BJECT 'DROP' PUTS IT DOWN 
574 PRINT II " I HVEt-nOR'T'" PPItHS 'T'OUR SUFPLIES 

"'W GOES t~OF.:TH .. "SW' GOES"; 
576 PI': I tH II SOUTHI·JEST ETC ,. Et·m" LEA'·lES THE GAt'lE" 

578 PF.:INT: PF.:I NT II IF 'T'OU Et-~COUNTEF.: A lHTCH AND l.JI. 
SH TO KILL HER O·JH'r' t~On II; 

580 F'F~ un II 'r'OU HA'·lE TO F I GUF.:E OUT HOl~. I I·JOt-V 
T TELL YOU, BUT IT WILL 

582 PR I tn II I tNOL VE SOME OBJECTS mm ACT I ot-~S THAT 

584 PI': UH II 'r'OU 1.JI LL HA'· ... E AVA I LABLE. THAT" S ALL. II 
: PR I t-n : F.·ETURt·~ 

5:::6 F.Hl 
588 F'F.:ItH: mpUTIIDO 'T'OU REALL'r' I.JISH TO QUIT NOW' 

.;At~S$ 
590 IF LEFTt(AtB$ .• 1 )()II'r'lI THEt·~pF.:nH"I~ELL IF 'r'OU 

.. ' '·.·'E CHANGED 'T'OUF.: t'1I t·m.. THEN 
592 IF LEFTt(ANS$ .. 1 )()"'r"' THENPRINT"BACK 'T'OIFLL 

GO ! " : RETUF.:N 
594 PRINT: PRItnIlOf(, :BUT 'T'OU DIDtYT DO SO I.JELL. II . 
596 IF P::;':23 THEt~PF.: I t-n 1I'r'Ot! D I DH .. ' T E'· ... Et·~ F I t·m THE 

CAVES II I":GOTO 604 
598 IF tlOT FLG:'·;(2)THEt·WRUn"'T'ou DIDWT r'lEET THE 

t'lAGIC:IFH'~ !!!" : GOTO 6(14 
600 IF tKIT FLCi:'·:(:;:)THH~PRItHII'T'OU t·iE'· ... ER KILLED TH 

E WITCH '! I":GOTO 604 
502 FPUIT"'T'OU DIDWT GET THE BF:OOt'l TO THE t'lAGIC 

I ;i~·';'1 
.:::t14 PF: I t-n : PF.: I tH" SIGH. •• I·JELL I SUFPOSE 'T'OU Tt:;: IE 

II ... " : EOG=T~: : RETUF.:N 

"T 

606 F.:Ei-1 
60:::: F'F.' I NT" '1"OU ARE I N A SNFiLL FAF.llHOUSE. I T I '::H 

61(1 FF.:UH"t·lUCH !:UT 'T'OU CALL IT Hot·lE. W FACT IT 

612 PRHn" IS~VT At·NTHmG TO :BE PF.:OUD OF ••• IT I 

614 pPHn"F.:EALL'r' PRETT'r' SHABB'T' ••• ACTUALL'r' IT' I 

616 PF.' I tH II II I SGUST I t·m !:UT 'r'OU CALL IT HOt·lE. ONE 
DOOR E:>:; I T::; TO THE I·JEST. 

618 1-4=13: E=C1 : 8=0 : I·J=7 : t~E=0 : NI·J=0 : SE=f1 : SI·J=C1 
620 P.ETUF.'t·! 
622 Ral 
624 PF.~ I NT II'T'O'-' AF~E I t~ THE FOPEST ST I LL. I T LOOKS 
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626 PRItH"LJKE 'T'OU r1AY BE LOST BUT 'T'OU HE'·lE~: KH 
CII·l 

628 PF: I NT" ~.l ITH tHESE POOl<: FAI< t1 PEASAt·nS. 
6:;:(1 N=(1: E=0 : S=0 : I·J=0 : NE=4 : t~~·J=:;: : SE=0 : 81·J=(1 
632 I<:ETur;;:~~ 
634 REt1 
636 PI<'INT"YOU ARE IN A FOI<:E8T OF HUGE TREES. TH 

E FOF.:EST 18 FULL OF NUTS •• 
638 t~=0: E=0 : S=0 : W=0 : NE=0 : Nl'J=0 : SE=2 : 81·J=5 
64(1 RETUF.:t·~. 
642 1':Et1 
644 PI': I NT" IF .... 'OU AF.:E NOT LOST 't'ET THEN YOU I<NOl·J 

646 PI': I NT" THAT 't'OU AF.:E I N THE FORE8T. (nOES THA 
T t1AKE AtW SEN8E?) 

E 

648 N=0: E=(1: S=0: w=o: t~E=O: t·J~J=0: SE=15: SI·J=2 
650 RETUF.:t~ 
652 F.:Et'1 
654 PRIHT"'T'OU ARE IN A FOF.:EST OF HUGE TF.:EES. TH 

656 PF.:!NTIfFOF.~EST IS FULL OF NUTS .. 
658 N=0: S=13 : E=e : I~=e : NE=3 : Nl.J=0 : SE=0 : SH=6 
660 I<'ETUI<·t·~ 
662 P·Et-1 
664 PI<' I tH II THE FOF.:EST I S ALL AF.:OUND 'r'OU. 'r'OU ARE 
H~" ; 
666 pF.:Hn"THE FOREST. IN THE FOF.'EST 'T'OU ARE. DO 

668 PR FIT "'T'OU t·IEED .At-N t·10F."E HELP? 'T'OU ARE HI TH 
E HUGE FOF.:EST m TH THE REST".; 

67(1 PF.:HH" OF THE NUTS. 
672 N=~~1: E=~j : S=8 : I·j=e : NE=5 : t·ll·j=(1 : 8E=7 : Sl·j=e 
674 PETUF.:t·1 
676 f<:Et-1 
678 PF."ItH"'T'OU ARE OUTSIDE 'T'OUI': DILAPIDATED F.:UI·m 

OWl" .; 
6813 PR ItH liD I RT'T' LITTLE FAF.:t·1HOUSE. 't'OU CRN BF.:EAT 

HE 

D::; 

..... . =1 

682 PR I NT II FRESH A I RAGA IN. A ,·JELL l'JCIR~~ -PATH LEA 

684 PI': I NT" TO THE NORTH AND INTO THE FOF.:EST. 
686 N=5: E= 1 : s=e : ~J=e : NE=e : t~lol=e : SE=e : Sl~=e 
688 PETURH 
690 Ral 
692 PF.: I NT "'T'OU ARE I N THE FOREST. GREAT ~1USHF.:Oot·1 

694 F·F.:IHT"GF.:OI·J HERE. THE .... ' LOOf·~ GOOD TO EAT E:UT 
696 PI<' HIT II COULD BE VER'r' I~ELL PO I Sot-KIUS. I I~OULD 

698 FR I NT II t·~OT TF.:'r' TO EAT THEt-l I F I I·JEF.:E 'r'OU. 
70(1 N=6: E=O : S=0 : I·J=O : I~E=0 : t~~J=0 : SE=9 : S~J=0 
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7£12 RETURt·~ 
7';::14 REt'l 
706 PR I NT II THE FO"EST I S A LO'· ... EL'r' PLACE I 8t~ .. ' TIT 

708 PPHlT" IT HAS T"~EES At·m SQUIRREL~; AHD NUTS A 
HIt 

710 p"~Im"BU8HE8 AND 'T'OU L1HO AF.:E ~10ST LH~EL'T' LO 
ST! 

712 N=0: E=0: 8=0: L~=0: NE=0: NL·J=0: 8E=10: 8L·J=0 
714 PET URN 
716 RHl 
718 PI': nn II BO'T' 'r'OU JUST KEEP L·JALKI HG DEEPER AND 
72£1 PI': I NT II DEE PEl': I ~·no THE FOF-:EST, L·JH'T' DID 'r'OU H 

A'· ... E".; 
722 PI': nn II TO LEAVE THAT HI CE LI TTLE F.:UN DOI·JN 
724 PR I NT II SHANT'r' OF 'r'OURS I N SEARCH OF AD'· ... Et~TUR 

E? 
726 PI<: I NT II IF 'r'OU L·JAt·~TED AD'· ... ENTUF.:E THEt·~ 'r'OU AF.:E 

H~ 
728 pF.~nn"THE L~F.:Ot·m FANTAS'T', 
730 N=0: E=0 : 8=0 : L·J=0 : HE= 11 : t'~L~=9 : SE=O : sw=O 
732 RETU~t~ 
7:~:4 F.Hl 
7:36 PRIHT'"r'OU AF.:E H~ THE FOREST A LONG L·JA'r' 
7:38 PF.:It~T"FROt·l HO~1E, t1Ot·~STEF.:S COULD f:E A~NL·JHEF.~E 

740 PF.·ItH"THE'T' COULn BE." BEHnm 'r'OU t·mL·J! !! HA 
-HR"; 

, 
"" 

742 PR I tn II I .' LL BET I SCAREI! 'T'Ot! n I !IN" T I ??? L·~EL 

744 FRHlT"TO TELL THE TRUTH 'r'Ot! RF.:E JUST H~ THE 

7·H; FRItn"FOF:'EST L.JITH THE ~:OUIRRELS. 
7 48 ~~=f1: E=£1: ~:=0 : L·J=0: t··IE=0: t~L·J=O : SE= 12: SL·J= 11:3 
7:'~:'; !<·ETUF.:t ~ 
752 ~~Et,~ 

754 F'F!tH"THE FOREfT IS GETTING nARVE~' AIm 'T'Ot! 

756 PF.'HIT"OUT L·JA'r' PAST t'l'T' BEDTH1E. MR'r'E:E 'T'OU 
758 F'!::: I ~'!T II SHOULD TURN AROUt·m At·m .Ju~:n GO HOME. 
760 PF.'HlT"THAT IS IF 'T'OUR SHAn::: 1:3 ::nIL.L :::TA~mI 

762 N=(1: E=f1 : 8=0 : L·J=0 : ~~E= 13: NL·J= 11 : 8E=0 : SL·J=0 
764 RETUPt·~ 
765 PEJ1 
7;';';:: F!=:'HiT"F.:O'r' IT IS F.:EALL'T' DAF.:K Nm·J ••• t·1Ot-1STEF.::=; 

7?~1 PRINT"COULn BE A~l'r'I·JHERE... I·JH'T' HOT GO HOt'1E 

7"2 p~ 1. ~ IT "'r'OUR MOTHEF.:? 
774 t·~= 14: E=O: St::f1: I·J=9: t~E= 17 : 1'~I'J=~3: SE=~3: ~;L·J=O 
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E 

776 RETURN 
77;:: REt1 
780 PR nn" AHA! 'y'OU AF.:E I t-l A CLEAR ING A~m CAt~ SE 

~I-''-' i 0.::. PRINT"A TRAIL 'r'OU AF.:E FAt'1I LI AI<: I.JJTH LEAImm 
TO" ; 

78.4 PRHn"THE SOUTH-I·JEST. OF COURSE THEF.:E ARE 
786 PR It~T II OTHER TRA I LS BUT TH I S SEEt1~; THE St1AF.:T 

ESTMOVE AT TH I S TI ME. 
788 N= 15: E=!3 : S= 13 : 1~=!3 : NE=!3 : N~·J=!3 : SE=!3 : S~J=7 
79(1 RETURN 
792 PRINT"I~ELL FOR THE HOPELES::;L'r' LOST... 'r'OU A 

RE 

:r:1 

E 

794 

796 

798 

PRINT" IN THE LARGE DARK ~1EAN SCAI<:'T' t~A::;T'T' OL 

PRINT"FOF.:EST AND MOST LIKEL'r' ''f'OU-'LL DIE HER 

PRINT"Atm GET EATEN B'T' THE F.'OTTEt~ SG!UIRRELS 

E:l3!3 N=!3: E=!3 : S= 14 : I·J=!3 : NE=!3 : t·U·J=4 : 8E=0 : SI·J=0 
8(12 RETURN ' 
81214 GOSUI: 12713: t·~=(1 : E= 1 E: : S= 17: '.J=I;) : I-1E=0 : t·n·J= 15 : SE= 

;) : SI·J=!3 : PETURH 
8136 GOSUB 1270: N= 16: E=!3 : S=!3 : I·J=0 : HE=!] : t·H·J=O : SE=O : 

SI·J= 13 : I<:ETUI<:N 
808 GOSUB 1270: N=15: E=19: S=17: 1~=16: NE=15: t·U~=15: 

SE= 17 : SI·J= 17 : RETURN 
810 G:J8UB 12713 :N=15: E=15: S=23: I·J=18: t·~E=15: HW=15: 

SE=15:8W=17:RETURN 
812 GOSUB 1270: N=19: E=15: ~=;=15: !·1=17· :·~E=15: t'M=!7: 

~=;E= 15: 81·J=21 : PETUI<:I·I 
.:;::14· GOSUE: 127(1: N=17: E=15: 8=(1: '·1=17: NE=2!3: t·U·j=17: 8 

E=22 : 81·J=0 : I<:ETUR~~ 
S 16 PF:: I NT "'T'Ol'" RE IN FRONT OF A LAF."GE CA'· ... E Et·nF.:Fi 

~K:E".; 
818 PR I m "I~HAT APPEAF~S TO BE A HUGE FOT OF GOLD 

:320 PI<: I NT" S ITTI NG I N THE CA'· ... E. 'T'OI)" LL BE F.: I CH ! 
'T'OU".; 

822 PR I NT" GET .,.'OUR ~10THER HEI<' OPERATI ot-~! 'T'OU 
::::24 PF.:INT"CAN EU'r' SHOES FOR 'T'OLlF.: 8ISTEF.:! E:O'T' FiF.: 

E 'r'OU LUCK.,.'! !! 
826 t·~=15: E=15: 8=15: W=17: t~E=15: NI·J=21 : SE=15: SI·J=23 

: F.:ETURt·~ 
828 PP I NT '''T'OU ARE W THE CA'·lE. THE E::<1 TIS E:AFR 

CII 
8:~:13 PF.'HlT"E'T' HUGE STEEL I!AF:S Atm TR'T' AS .,.'(1) LIK 

8~:2 PR ItH '''T'OU CANtKiT GET THEt'1 OF'EI-~. t~OH .,.'OU -' LL 
834 PF'UlT"tHSS 'T'OUR l.JEDDING AND EF.:U~~H!LDE IS GO 

I f·iG II .: 

180 



E 

:':::36 PF.:ItH"CF:'r' VEF.:'T' LOUDL'T' I·JHEH SHE FIt..JII::; OUT. 
K:8 N=O: E=e : :::=24 : I·J=(1· t-lE=0 : t~I~=(~: SE=(1: SI·J=0: F.:ETUF.:t·~ 

840 PRINT"'-r'[:U APE IH THE CA'·lES PROPER t·10l·). THEF.: 

:'::42 PR H~T" ::;EEI'1S TO BE ~lAtl'r' II I FFEREt~T TUNNELS AB 
OUT".: 

:'::44 PF.:INT"HERE AND ONE LAF.:GE ONE F.:UNS TO THE EA 
1-"-r If· 
.,:. I. } 

846 PF.: I t·n" OFCOURSE 'T'OU DON " T HAVE TO L I STEt~ TO 
t·tE 'T'OU COULD AU~A'T'S TR'T' I·JEST. 

848 N=2:3: E=28 : S=25 : 1~=26 : NE=0 : t·II·J=(1 : SE=(1 : SI·J=(1 : RET 
UF.:N 

850 PR ItH "1~ELL LETS SEE... THERE I S A TUNNEL HE 
RE 

852 PF.:INT"THAT RUNS EAST/l~EST AND THERE IS A St1 
ALL" ; 

:354 PRlHT"FISSURE BARELY ~lAHAGEABLE THAT GOES T 
o THE NORTH-EAST. 

856 N=3: E=28 ~S=3 : 1~=26 : NE=24 : Hl~=3 : SE=3 : SI~=(1 : RETU 
F.:N 

858 PRINT"THE TUNHEL BRANCHES OFF HERE INTO TI~O 

:'::613 PP.INT"PATHS OTHER THAN THE (It~E 'r'OU JUST CA~l 
E THFWUGH. CONF;USIHG ISWT Ir;:o?? 

862 N=24: E=25 : S=27 : 14=13 : t~E=3 : NI·J=(1 : SE=3 : SI~=3 : RETU 
F.:t·l 

864 PR I NT" THE TUt·U·1EL HERE TUr:t'l~; SL I GHTL'r' OFF 
8(;6 PF.: I t·n" COUF.:SE. OH B'T' THE I·JA'T'.. IF 'r'OU :·JEF..E I·JO 

368 PI<: nH" ER I NO RI:OUT HOl-l 'T'DU CCIULI: SEE IF 'T']U 

:370 F;::::HH"THIRT'r' OF.: FORT'r' FEET UtiDEF.:GRoUt·m... T 
• 'I:" rl ... 

" ;.: 

:;::72 pF.·un"AIR IS FILLED I.JITH llriGIC Atm IT GLOl·JS 
ENOUGH FOF.: 'r'OL! TO SEE B'T'. 

874 }i=0: E=26: :::=:30: 1~=3: HE=0 : 1-11·)=(1 : SE=E1: SI·l=0: RETUR 

876 FFI~H!I'-r'OU ARE AT A SMALL INTERSECTIOH OF AI: 
OUT"; 

878 F"F.:INT"FOUF.: PASSAGES. WELL EXACTL'T' FOU": PASS 

E:80 PF.:H1T"AGES. I ..-t1 NOT GOHW TO TELL 'r'OU WHICH 
l·lA'-r' THE',-' GO !! 

882 N=24: E=0 : S=31 : W=25: NE=0 : NI~=3 : SE=0 : SW=29 : F.:ET 
UFm 

884 PF.: I NT "'y'OU ARE AT THE I NTERSECTI ON OF TI~O SM 
ALL".: 

E 
886 PI<: WT" PASSAGES. ONE LEADS NORTH-I~EST ANI! TH 

888 FF.' I NT" OTHER LEAVES TO THE SOUTH. Ot~ THE I~AL 
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:390 PF.: UlT" 1:=; :=;CF.:AI·JLED... . .. DEATH TD THOSE l-i:..tO Tri 
KE 

t·~ 

C 

:::92 PF.:IIH"THE SOUTH PASSAGE···. 
E:94 1~=0: E=0 : S=:3:3 : 1~=O : HE=0 : l·n·J=26 : SE=O : E;I·J=fl : FETU~: 

896 PPItH"t·~OT '·r1At·~'T"· f:lIT GUITE A FEl~ PASSAGES 
:::9::: PF.:HlT"LEA'· ... E THIS POor·1. CAt·~ 'T'OU FWD THEt'F,? 
900 ~~=27: E=(1 : 8=0 : I·J=lj : HE=O : HI·J=0 : SE=36 : SI·J=~:7 : F.:ETU 

9(12 PF.: I t·H" THE FOOt'l HEEE I;:; E:,m;::Et'lEL'y' DAPK. I CA 

904 FI<: I tH "tKiT TELL 'T'OU AI·NTH I t·j!} E~<CEF'T THAT A 
9(16 PF.: I NT" LAF.:GE F.:OO: HERE IS F.:EPELL I t'~G THE t'lAG I 

90:3 PF.: I tH" THAT G I '· ... ES 'T'OU LIGHT. YOU HA'· ... E ALSO E: 
EEt~" .; 

910 PPINT"BUMPING IHTO WALLS NOW FOE ABOUT FIFT 
EEtH-lINUTES. 

912 H=0:E=0:S=33:W=28:NE=0:NW=B:SE=32:SW=0:RETU 
F.:tl \.. 

914 PI': I IH" AHA! 'y'OU GOT 'y'OURSELF OUT OF THAT LA::; 
T 

916 PP INT "F.:ODt·p GOOD! NOl-J 'T'OU CAt·l FOLLOl·J THE t·~E 
~=:T TUHI·1EL AS I T LEADS 'y'Oll ".; 

91 ::: PF.: I HT" SOUTHI·JAF.:D. " : N=O : E=O : S=34 : l·l=(1 : t~E=1} : t·H·~= 
O:SE=0:SW=O:F.:ETURN 

:no F'F: rrlT" THE Rom'l HEF.:E IS FILLED IH TH DU::;T. IT 

922 Pf; I l·lT" CLOGS 'T'OUP E'T'ES At·m NAKES I T Ii I FF I CUL 
T 

3::24 F'RIfH"TO ::;EE. FOLLOI·J t'1E TO THE l·iOF.:TH OF.: TO 
THE SOUTH-WEST AND WE'LL GET OUT~ 

i"~ 
926 N=31:E=0:S=0:W=0:HE=0:NW=0:SE=0:SW=35:F.:ETUF.: 

92:3 F'RHH"A QUICK BEt·m IN THE PATH At·m 'T'OLI llOP 
HR ... ··E TO n::A'· ... EL A D I FFEREtH I·JA'T'. 

930 N=32:E=O:S=0:W=39:HE=0:NW=0:SE=0:SW=O:FETUR 

93;;:' PF.:ItH"THESE TUt·U·lELS SEEr'1 Et·lDLE::;S DON "T THE'T' 

9:~:4 FPHH"L·JELL 'T'Oll t1IGHT BE SLlF.:PPISED AT l·lHAT 'T' 
OU 

9:~:6 PF.:HlT"CAH Fum m HEF.E. t'1A'r'E:E IF 'T'OU I:REFW· 
THEil.: 

9:~:::: PE It 1T" B!O t'1! PROF: 01·1 THE I·JE::::T !·JALL 'r'OU·· II F B-1 
II :=;Ot·1Eir.:::I·K' OF ItHEF.:EST HEHHlD IT. 

p . , 
94(i t·1=O: E=13 : ::;=[1 : l·J=0: HE=:;:;::: I·H·~=O: ::;E=0 : SL·~=3::: : F:ErJF.: 

942 FRIHT"'r'OU HAVE ENTEF.:EI! A :;:;t'lALL CHAt·1f;EF.: OF 
944 PF.:JllT"SLEEPIHG ROCKS. THE'T' NU8T BE ELEEPHiG 
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E 

::::36 PPHH"CF:'T' '·,IEF.:'T' LOUDL'T' ~·)HEtJ SHE FH~D::; OUT. 
::;:3::: H=(l: E=C : :::;=24 : I·J=(l . tJE=0 : tH·J=C1 : :::E=O: :::I·j=O : F.:ETUF.Jj 

:::4(;'1 PI': HlT '''T'OU APE HI THE (H·/E::: PROPEl': 1·101·). THEP 

:::42 PF.:ItH":::EH18 TO BE NAII'T' DIFFEF.:EtH TUHHELS AB 
OUT".; 

844 PF.:HH"HEF.:E AND ONE LAF.:GE ONE F.:Ut·6 TO THE EA 
,-"-r II' .:... .' 

846 F'PHH"OFCOUF.:SE 'T'OU DotYT HA'·,IE TO LISTEt'J TO 
t'lE 'r'OU COULD AUJA'T'S TR'y' I·JEST. 

848 N=2::::: E=28: S=25: 1~=26: NE=O: t'M=O: 8E=0: :::1·J=13: PET 
LlF.tJ 

850 PF.: I t-lT "l·jELL LETS SEE... THEPE I S A TUW·IEL HE 
F:E 

852 PF.:INT"THAT RUNS EAST.·· .. l·jEST At~D THEF.:E IS A St1 
ALL".: 

854 F'F.: I NT" FISSURE E:AF.:EL ',.' t'lAt-lAGEA:E:LE THAT GOE::: T 
(I THE NOPTH-EAST. 

:::56 N=O: E=28 :·S=(l: l·j=26: NE=24: t~I-J=0: SE=0: SL-J=0: RETU 

:::58 PF.: I NT "THE TUt-lt·1EL I:F~ANCHES OFF HEF.:E INTO Tlom 
86(1 F'F.' I t-lT" PATHS OTHER THAt·j THE OHE 'T'OU JUST CA~l 

E THF.:OUGH. COt·1F;US I t·JG I SN ~ TIT??? 
862 t·j=24: E=25 : S=27: I~=O: t·jE=0 : t·-II-j=[l: :::E=O : SI'J=O: F.:ETU 

F:I·j 
864 PF.: I tH" THE TUNt·jEL HEF.:E TUr:t·jS ::;L I GHTL'r' OFF 
:::t:'6 PF: nn" COURSE. OH B'y' THE I-~A'T'.. r F 'T'OU :·JEF.E ~-JO 

;·~D-II.: 

·-,,-·r-II . 
"-';,,:.c. .1 

;370 F::::H,T"THIPT'r' OF.: FOFT'r' FEET UlmEF.:GF.:oUt·m ••• T 

::::72 PF: HH" A I PI::: FI LLED I·J ITH llriG I C Atm IT GL01-jS 
Et-lOUGH FOP 'T'OU TO SEE B'T'. 

:::74 ~'i=O: E=-'26: ::;=:~:O : I·J=0 : HE=O : tM=O : :::E=O: 81-1=0: RETUR 

876 FF.·I:·iT"'T'OU AF.:E AT A SNALL HHERSECTIml OF FiB 
OUT".: 

:378 FR HH "FOUF.: F'A::;SAGES. I-JELL EXACTL'T' FOUl<: PA:::S 

:;:::::13 PR HlT" AGES. I ~ N ~lOT GO HlG TO TELL 'T'OL! I~H I CH 
I-JAV THE'T' GO !! 

8:::2 ~.j=24: E=0: 8=31 : H=25: NE=0: NI~=0: SE=(1: :E;1~=29: F.:ET 
:.JRt·j 

884 PF: UlT "'T'OU AF.:E AT THE HHERSECTI ON OF Tt~O S~l 
FiLL",; 

::::::6 r:R 1 tn" PASSAGES. ONE LEADS t~OF:TH-l-1EST AND TH 
E 

:::::::=; FF.' 1 m" OTHEF.: LEAVES TO THE SOUTH. (It·l THE l-JAL 
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890 PF HIT" 1:::: :::CF.:A~·JLED... ..' DEATH EI THO:::E H:.JO Tri 
KE 

:::92 PF.:ItiT"THE SOUTH PASSAGE···. 
::::94 N=0: E=O : S=:~::::: : ~~=O: t'lE=~~1 : t·Jl·J=26 : ::E=O : S~·J=I~1 : FETUf:;: 

896 PPHlT"t'lOT ,·t'lAt·N'· !:lIT GUITE A FE~~ PASSAGES 
898 PF.:HlT"LEAVE THIS PODt'l. CAN 'T'OL! Fum THEt'l?? 
900 N=27: E=(1 : :3=(1 : ~·J=O : HE=O : NI'J=O : :::E=36 : S:l·J=:;:7 : FETU 

F.:t·l 

C 

902 PF.:HiT"THE FOot'l HEF.:E E D::TF.H1El'T' rIAF.:K. I CFt 

9134 F'F.:ItH"tlOT TELL 'T'OU AI·NTHIHG E::<CEPT THAT A 
9(16 PF.: I tH" LAF.:GE F.:OCK HEF:E' IS F.:EPELl I t·jJ3 THE t'lAG I 

908 PF: HiT" THAT G H·'ES 'r'OU LI GHT. YOU HA'.,·'E ALSO B 
EEtl" .: 

910 PPINT"BU~lF'ING HlTO I·JALLS l·lm·J FOF.: ABOUT FIFT 
EEI'Jto1 I 1·1UTES. 

912 H=0: E=13 : S=:2:3 : ~·J=28 : ~lE=O : t-l~.J=o.: SE=:32 : s~·J=O : FETU 
F.:tl \... 

914 PI': HiT" AHA! 'r'OU GOT 'T'OUF.:SElF OUT OF THAT LA::; 
T 

916 PF.' IHT" POot'l! GOOD! NOl·J 'r'ot! CAt·l FOlLOl·J THE NE 
~::T TUI·mEl AS: I T LEADS 'r'Ol! ".: 

918 PF.: I NT" SOUTHI·JAPII. " : t-l=o : E=O : ::;;=34 : I·J=0 : I-IE=!3 : HI·)= 
O:SE=O:8W=O:PETURt-l 

no PF: I tn" THE F:OOt'l HEI':E I::: FILLED HI TH DU:::T. IT 

922 PF I tn" CLOGS 'r'OUR E'T'ES AND t'lAI<ES lTD I FF I CUL 
T 

324 PI': HH" TO SEE. FOlLm·J t'lE TO THE t·KrF.:TH OF.: TO 
THE::;OUTH-~·JEST AIm HE" LL GET OUT. 

926 Ij=31: E=O: ::;=1~1: 1·1=13: t"E=0 : 1·~t·J=0: SE=O: ::;;1·1=35: I':ETUF.: 

928 PRHlT"A GiUICK FEND Hl THE PATH At·m 'T'OU 11m·! 
HA'· ... E TO TI':A'·,IEL A Ii I FFEFHiT I·JA'T'. 

930 N=32:E=0:S=O:W=39:NE=0:NW=0:SE=0:SW=0:RETUR 

932 pF.:lIn"THESE TUtU·1ELS SEHl EHDLE:::::: DOt·j'T THE'T' 
? 

9:34 FF.: ItH "I·JELL 'T'OU t1 I GHT I:E SUPPR I SED AT HHAT 'T' 
OU 

9:36 PR I t·n" CAH F I tm I H HEPE. t'1A'T'BE IF 'r'OU I:F.:EAV 

9::;:::: PFIin"BIG t'1IF.:F.'0F: 01-1 THE I·!E:::T l·jALL 'T'OU'D FIt-l 
D :::or'1E1i-Et~G OF IHTEF.:EST :E:EHHm IT. 

940 1-1=0: E=I} : ::;=[1 : ~·J=0 : HE=:;::;: : HI·J=li : !::E=(1 : SI·J=:;:::i : RETJF.: 

'342 FR I HT "'T'OU HAVE ENTEF.:ED Fi :=;t'1AlL CHAt'1:E;EF.: OF 
944 PF.:HlT"SLEEPWG F.:DCKS. THE'r' t'lUST BE SLEEF'H1G 
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946 PRItH"8INCE THE'l' ARE t·mT t'1OVHlG. TIP-TOE 
QUIETL'r' OUT At·m 'r'OU l~OtYT l~AKE"; 

948 PF~INT" THEt-l.": 1~=£1: E=0: S=41 : l~=0: NE=29: HloJ=30: 
5E=0 : 5l"=0 : RETU~:N 

950 PR I NT" 'r'OU AF~E I N A SMALL EVEI·j l~ALLEII CA',lE ~: 
OOt1" .: 

952 PRItH"A FEELING OF DIZZINESS COt-1FU:=:ES' 'r'OUF.: 
TF.:AVELS. " 

954 N=36: E=36 : :=:=42 : l~=0 : t'lE=36 : Nl~=30 : SE=0 : SW=0 : RE 
TUF.:t·l 

956 PRltH"l"ELL ••• THE ~lE5SAGE IN THE LAST ROot1 
95::: PR ItH" t'lU8T HAVE :E:EEN t'1I STAKEt~. •• ::; HlCE 'r'OU 

96£1 PRItH"STILL ALIVE. l"ELL Ot·1E CAtYT BELIE"lE A 
~N 

962 PRItH"GF~AFITTI THE'l' READ 01·1 I~ALLS CAt·l THE'l'? 

964 N=0: E=(1 : S=(1 : l"=(1 : t'lE=35 : l'jl,J=0 : SE=0 : Sl,J=41 : RETUR 

966 PI': I NT" THREE PASSAGES LEAVE HERE. Ot~E TO THE 

968 PR I NT" I~ORTH. •• OHE TO THE l,JEST... AI·m m'lE T 
o THE SOUTH. I,JHICH I,JA'l' l"ILL"; 

97(1 PRItH" 'l'OU TAKE?": 1,1=34: E=(1: 8=4[1: I,J=3:3 : 1·1E=[1: 11 
W=(1:SE=[1:8W=[1:RETURN 

972 PRItH"FOUR PATHS LEA'· ... E HERE. LOUD t'lAJESTIC 
SING I HG SEEt-1S TO BE cm'l I " ; 

974 PI': ItH" I'j(; FF-:ot'l t·lEARB'l'. COULD TH I S BE A ::; IGI'P 
COULD IT LEAD OUT OF HERE?"; 

976 PF.:ltH" COULD 'r'OU BE GOING HONE???": t·l=:;:5: E=3 
9:S=0:W=41:NE=0:HW=0:SE=0:SW=48:RETURN 

978 PRHH"THE PAS::;AGE TUF.:I·l::: A CORt·lE~:. THAT"'S AL 
L THIS F.:Oot'l RATES AS A DESCRIPTIOt-l. 

98~3 N=36: E=0: S=[1: l"=~3 : 1·1E=3::: : t'1l,J=0 : 8E=[1 : 8l,J=[1 :F.:ETUP 

982 GOSUl: 1258: t'1=37 : E=41 : 8=41 : l"=4:':: : I-1E=41 : 1'11"=0 : S 
E=41 : Sl,J=44 : F.:ETUHl 

984 G08UB 1258: H=42 : E=42 : 8=41 : l"=0 : ~lE=0 : ~U'J=0 : SE= 
41 : Sl"=44 : RETUF.:N 

986 GOSUB 1258: N=43: E=4:3: 8=0: l"=0: l'lE=43: I·U·J=45: SE 
=~3 : Sl,J=0 : F.:ETUF~I·~ 

988 GOSUB 1258:N=44:E=43:8=44:W=44:NE=46:I-1W=44: 
SE=44 : Sl,J=0 : F.:ETUF-:Il 

99~3 GOSUB 1258: 1'1=45: E=4:3: S=43: 1"=44: l'lE=47: ~U"=44: 
8E=43:SW=45:RETUF.:N 

992 GOSU:B 1258: N=67 : E=4:~: : S=43 : W=46 : l'lE=43 : t·l1,J=46 : 
SE=43:SW=46:PETURN 

994 PR I HT "'l'OU AF.:E AT THE HnRmlCE TO A LAF.:GE CL 
EAt·l" ; 

996 PRIt-lT"CASTLE. IT IS THE Hot'lE OF THE ALL pm,J 
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EF-".: 
99::: F'~:ItiT"~lIL FiLL Kt·lOl·Ht-Ki FiLL f<Hm ALL DPUNK 
toOO F'F.' Hn" tlAG I C I Atl F:RLF'H. HE FiUX1E HA::; THE F'm'J 

EF.: TO GET 'T'O'-' HOt'1E TO :::~'.!EET n;;:utl".; 
1 00:::' F'P I tn" HILDE. " : N=40 : E =0 : 8=49 : l·J=f1 : t:lE =£1 : HL·j=O : 

:::E=,::i: ::lJ=O: F.'ETUF:tl 
1004 FE I HT" 'T'OU APE AT THE t·KIPTH am OF THE GF.:EA 

T HALL. FINE PICTUPES AND "; 
1 006 F'F.: r 1-lT" 0 I L PA I tH I tlGS AF.:E HUNG FPOt'1 THE l·lA 

LLE: • TH I S t'lAG I C I AH SEEt'lS TO"; 
-103::: PF.:HF" HA'·/E DONE I~ELL FOF.: HH1BELF.": N=4;::: E 

=0: S=50: I,J=O : NE=O: N~·j=£1 : :::E=fl : SI~=f1 
1 [i 1 (1 F.'ETUF.:tl 
10 12 F'F.: I iH "'T'OU APE Hj THE m DDLE OF THE HALL. A 

DOOP TO 'T'OUP RIGHT LEArl::; ".; 
1 (1 14 PF.: I t-lT" I tHO THE :BLUE Rom'1 At·m m'lE TO T'OUP 

LEFT TO THE GF.:Em ROOH." : N=49 
101D E=:'1: :::=5:;:: l·j=52: NE=O: t·ll·J=O: 8E=£1: SIoJ=O: F.:ETUF.:t·j 
101::: F'F.:HlT"'r'OU AF.:E IH THE I:LIJE FOor·l. A GREAT E:E 

NSE OF DEEPPESSION FLOWS LIKE"j 
1 020 FE It 1T" 1·1A'·/E::: THF.:OUGH 'T'OU. 'T'OU Lot·jG FOF.: HOt-1 

E FitE:: 'T'OUF: ::;l·JEET B~:UNH I LDE" .; 
1022 PF: I ~ n ". Hm,l 'T'OU I,j I SH 'y'OU I,JEF.:E THEF.:E.": t·j=0 : 

E=O : :::=1): I'l::::::~l : ~jE=O : tM=~): SE=O 
1 :324 E::'l=C~: f;;:E,URt·j 
1 £126 FR I tiT "'T'OU AF.:E I N THE' GREEt·i FOOt'l. 'T'OLI AF.:E e 

:JI:D-Et 1L ITI '·/E~·'T' JEALOU::: OF F.:AL II .: 

::2:::: r'F.:H!7"F'H At·m HI::: FINE CA::TLE. Hm,) Cot'1E HE. 
FRTE::: FiLL ;-; 1 r ':: STUFFFit-m 'T'OU ".: 

: ;:;::;;13 PE I t:-;-" L I ' .... E I tj A HOLE I t·~ THE GF.:OUtm·7'!?": t·j=fl 

1 Ct:32 S~,J=C: FETUPt·i 
1 (,:3-1 FF: I <~" '['OU Fif':E I;m,j FiT THE 30'-'TI-: El-m OF THE": 

=iFEAT J-!P~LL. HALUlA','::; LEA".: 
!O::'6 F'F'U:;"',.'E TO THE t·K/PTH At·m Ti) THE EAST Atj T 

o TH::: t·lE:::: & Ii : t'i=50: E=54 : S=f1 
;. [::::::~: LJ=61' t'JE=O : tH,j=O: SE=(1 : ::;[,j=O : F.:ETUF::t·j 
1 :::-~;=1 FF n;-;-" 'T'OU riPE IH THE t'1I DIlLE OF THE EA::;; HFI 

LL. R RRT SSURRIES PAST YOU "; 
1 042 PF. H~~" At·m TAf:E:::: A tH P AT 'T'OUF~ LEG. Hi At·~ I 

rj:::TRtr;- HE I::; ::ii)tlE I·j I TH AS".; 
·t;}44- PI': It:," :::tlEEP At·m A nn TCH OF HIS TA I L. " : tj=0 

:E=55:S=O:W=53:NE=0:NIoJ=0:SE=0 
104 6 S~·l=8· F.:ETUF.:t·j 
104::: Pf"ItH"'T'OU AF.:E AT THE nm OF THE EAST HALL. 

THECitlL',' tiEd PASSAGE I::; A St'1"; 
1;)50 FFF;T"RLL :::EF.: ..... At-lTS E::-::Ir TO THE ::::OUTH-EA 

.::-;- •• , : ~l=O : E=~i : ::;=fi : 1·~=54 : t~E=O : N~·l=(1 
1052 SE=5~'8W=8:RETURN 
1 ;J54 F'F I hT '''T'OU APE IH THE SEF.: ... ·'FitlT·' S Ai<:EA. S HICE 

RRLFHS LAS, SERVANT DIED"; 
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1[1:'6 PF.:ItlT" t-iItIE-!-!UtlI'FED 'r'EAFS AGO THE >=~~CE 
I ::: A t'lES::: p~m F.U:O :::t'lE:"'U:: F'".: 

10:'::: FE It IT II F.:EiT'T' :E:FiD. II : t·~=O . E;: =[1 : :::=0 . I·J=57 : tiE = 5S : t·~ 
w=e:SE=0:SW=O:RETURN 

106(1 PF.'! tIT "'r'OU ARE OUT-:=: I DE THE SEF<:'· ... AtnS CURRTER 
:::. A DE:TPE::::::It-mst'IELL COt·lE".: 

1062 PR UlT II ::: FRet'l THE EA:3T. ITS BE:;T TO GO BACY 
TO THE WEST FOR YOURNOSES SAKE. 

11~164 H=O: E=56 : '::=0 : I·J=58: t'lE=C1 : t~I~=O : SE=O : SI·J=0 : PETU 
F.:tl 

1066 PF.:HlT"'T'OU ARE Hl THE tHDDLE OF THE SOUTH H 
ALL. At'l EEF.: IE LI GHT COt-1ES FRot-1".: 

1136::: PF.:IHi" THE I·JEST At·m GF<:EAT t'IUSIC FILLS THE 
AIR.":N=0:E=57:S=13:W=59:NE=0 

1070 t·U·J=[l: :::E=O : 51·J=e : EETURN 
1 (172 F'F.: UlT "'T'OU ARE AT THE am OF THE SOUTH HALL 

TI~O :::t'1ALL PA::::::AGEE: LEA .... 'E "; 
1074 PRIt-lT"HEF.:E. OHE TO THE HORTH-I·1E:::T At·m CIt·l 

E TO THE SOUTH-I~EST": t·~=o: E=58 
1076 S=0:W=O:NE=0:NW=6C1:SE=0:SW=62:RETURN 
107::: PRHlT'"T'OU ARE :=:T THE END OF THE HEST HALL. 

A SHALL PA::::::AGE LEADS TO TH II .: 

113:::0 PF.:! HT II E :::OUTH-HEST. II : t'l=0 : E=61 : 5=0 : 1~=(1 : NE=0 
:HW=0:SE=0:5W=59:RETURN 

10:::2 F~:HiT"'T'OU Af<:E Hl THE t'1IDIILE OF THE 1·1EST HA 
LL. A LARGE HOLE It-l THE FLOO".: 

1 0:34 FR It-lT II R RE'·lEALS A HUGEDROP TO THE GROLlt·m H 
Ut·mF:EDS OF FEET 

10:::6 PR I Hi II BELm). BETTEF: t~OT GO Dm~N ••• II : N=O : E = 
53: :::=(1 : 1·1=60 : t·jE=O : ~n·J=o : SE=~~l 

1m::::: m·J=I~l: RETURt·j 
109~) PF.: It-lT "'T'OU AF.:E I H A IH ND It-m PASSAGE. AS 'r'OU 

F: Tf;:A'· ... EL PF.:OGF:ES:::ES THE EER".: 
1 092 PF.: I tn II IE 1'IUS I C GETS LOUIIER AND 'r'OU GET CO 

LDEP :BUT T~ I S COULD:E:E THE I~A""" i 
1094 F'F.:: r-H" OUT!!!": t·~=o: E=59: S=0: 1~=0: NE=(1: HI~=63 

: :::E=O : SI·J=O : F.:ETUF.:t·j 
1 [196 F'E I tlT II '.'OU A~:E I :.~ A Cot·U·lECT I NO HALUJAY WI TH 

SOt'1E LCUD FLE:E IT EER I E t-1U"; 
11398 PF: HH "::: I C H1At·jAT H-lG mO~l THE SOUTH-~·JEST." 

: t~=(1 : E=O : 5=0 : 1·1=0: t·jE=62 : ~l~·J=O 
1100 SE=O:SN=64:RETURN 
11(12 FE UlT "'r'Ot! AI':E I-! h :::NALL At·HE -CHAt·1:BER. A L 

AFWHlELL U:::ED PA::;::::AGE !...EAD::: ".: 
1 ! 04 F'P HIT II TO THE t·1CFTH A~IDri ::.t·1ALLER PASSAGE TO 

THE HE·::T. EEPIE ~'1U:=:IC Cm·l".; 
1106 F F! ~-n II E::: FPDt'l THE t·iDF:TH. II : t'l=65 : E=G : ::=0 : I,J=6 

6:NE=0:NW=0:SE=63:SW=0:PETURN 
110::: F'E I HT "'T'OU OFHl THE IIOOR AND Et-nEF~ I i·;TO •••• 

F.:ALPHS :E:ATHF.:OOt·l. Fi F.:FiD I (I ".: 
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111(1 PF.:It-lT"TUNED TO ot-1E OFT HE t'lOF~E POPULAI<: POCK 
:TATJONS IS BLAST-ING FORTH "; 
1112 PI<:HlT"PUI·1K ROCK t·lUSIC. THE EFFECT ITHAS 01·1 

'HE CASTLES l·jALLS IS EERIE ".: 
1114 PRINT" nmEEII" : 1'1=0: E=(1: S=64: 1~=0: HE=(1: HI·j=13: S 

:£1: SI·j=O : RETUI<:H 
1116 H: I IH "'T'OU AI<:E I t·l THE L I BF.:AF.:'T' l·jHEPE THE GOO 

MAGICIAH RALPH IS PORING"; 
1118 PRINT" OVEI<: At·l OLD At·m At-1CIEt-lT Tot·lE. THE 

!ORD 'T'OB'T'ALP SHm·jSTHF~OUGH TH".: 
1120 PI<:ItH"E COVEl<: FRot'l THE LIGHT BEHIND.I<:ALPH 

DEEPL'T' ABSOF$ED IN THE I:OOK. 
1122 H=0: E=64: S=O: 1~=0: t·1E=0: HI·j=0: SE=O: 81·j=0: F.:ETUF.: 

1124 PF.:IHT"'r'OU ARE AT THE EDGE OF THE EVIL IHTC 
S LAt·m. THE EV I L PRUIIENCE ";. 
1126 PI':INT"DOES t·lOT SEEt'l TO:E:E AIWI·jHEI<:E AI<:OUI·lI!. 
AT 18 GOOD FOR 'T'OUS I HeE SH" ,: 
112::: PR I HT" E COULD TURH 'y'OU I tno A~l UGL I ER TOAD 
HAt·l 'T'OU AlF:EAD'T' ARE.": H=68 
1130 E=47: 8=73: 1~=0: t~E=0: t·ll·j=0: SE=0: SI·j=0: RETURH 
1132 PR Itn "1·jALK I HG ~lORTH 'r'OU l.JI LL F HlD A nn STI 

OLII TRAIL. TO THE I·JEST "; 
1 D4 PF: I NT" LI ES COI·1FUS I 01·1. !:::OUTH I !::: THE I~A'T' TO 
o FOR A FAST E~<IT FFWt'l THIS".: 
11 :~:6 PF.: I tn" LAHD. GO THEF.:E IF 'T'OU VALUE 'T'OUF.: 
FE. " : H=69 : E=0 : 8=67 : 1~=70 : NE=0 
11 :38 t·Jl·J=0: !3E=0 : SI·j=(1 : F.:ETUF.:t·1 
1140 PI': I tH "THEF.:E I~: A T It-l'T' LI TTlE H IIIDH1 Tl.JI STI 

SECRET OLD O'·.·'EPGRm·jt·1 DIF.:T'T"'.: 
1142 PF.:HlT" SI·1EAI<'T' TF:AIl THAT lEADS l·jEST FF.:Ot·l H 
E. !::OUTH IS t·1UCHI·l I CER BUT ".: 
1144 PF.: Itn "t lOT A LOT OF FUll. A ROO::: HEI<:E SA'Th; 
IS I·JA'T' TO THE TLHTSOODST .. ' " .: 
1146 PlUtH" AHD ITPOIl-IT':: l·lE!:::T": t·1=13: E=(1: S=68: I·J=7 
:·lE=(1: l·n·l=0 : ::;:E=0 : !:::I·j=0 : RETUHl 
1148 PRHlT'''T'OU AF.:E Hl A ::;:tlAll CLEARHlG .. A PAPER 

LIE!:: HEAI<:I:'T'. IT F.:EAD!:: ".: 
11513 FR I NT" .' COI·1FUS 101·1 SA'T'S- D::PLOF.:EF.: I·JHO GETS 
T ••• IS VERY lUCKY INDEED ••• '" 
1152 1'1=70: E=70 : S=713 : 1~=713: l'lE=70: HI·j=70: SE=70: SI·J=7 
~:ETUF.:I·l 
1154 PR nn "'T'OU AI<:E H1 THE t'1I DDLE OF A LOHG BOP I 

l'lORTH-SOUTH PATHI·JA'T'.".: 
1156 PF.: ItH" 'y'OUI<: HEAD IS SLI GHTL'r' ACH I He;. 
H=72: E=0: 8=7(1 : I·J=0: t·lE=0: t·U·j=0 
1158 8E=0: :::I·j=0 : F.:ETUF.:H 
1160 PRHlT"'T'OU AF.:E IN THE S!·lEAK'T' CLEARHK'. THEF.: 

AI<:E THF.:EE Ei-::! T!::: FRON HEF.:E.".: 
! 162 PI': I NT" ot-1E THAT GOESTO THE SOUTH... OI·lE TO 
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THE SOUTH-WEST ••• AND A DIRTY"; 
1164 PRINT" SNEAK'r' ••••• LITTLE TRAIL TO THE t<tF.: 

TH. " ; N=69; E=£1; S=71 ; w=£1; t~E=£1; Nl·J=£1 
1166 SE=0; Sl·J=76; RETURt~ 
1168 PRINT"A SMALL CLEAF~ING AT THE SOUTHERN EDG 

E OFTHE EVIL PRUDENCE~S LAI·m "; 
117£1 PR INT" GIVES 'y'OU ROot1 TO REST AHD RELA~':. Tl~ 

o PATHS LEAIJ AWA'r'FRot1 HERE. 
1172 N=70; E=0; S=£1 ; W=0 : NE=0 ; Hl·J=77 ; SE=£1 ; Sl·J=0 ; RETU 

RN 
1174 PRINT"AN INTERSECTIOt·~ OF THREE PATHS IS HE 

RE. YOUR HEAD ACHES SLI GHTL Y "; 
1176 PRHlT"AS 'r'OU APPROACHTHE AREA. 'y'OU CAN LEA 

..... E lU TH M'T' E:LESS I HG I F 'y'OU F It~D" ; 
1178 PRINT" THE WA'y' OUT. II : N=75; E=e: S=78: l~=0: HE= 

7e:NW=0:SE=0:sw=e:RETURN 
118£1 PRnn"THE PATWS ORIEHTATION BECOMES SUE:TL 

Y ALTERED AS F.:OUND YON CORNER. "; 
1182 PR I ~n" WATCH OUT FOR THE E:AT GUANO TO YOUR 

LEFT.":H=0:E=e:S=74:w=e:NE=0 
1184 Nl4=79: SE=0 : Sl·J=0: F~ETUF.:N 
1186 PRWT"THE mIIPOINT FOR A LONG SLOPING COF~R 

!DORIS l4HERE 'y'OU ARE. NOT MUCH"; 
1188 PRINT" SPECIAL ABOUTTHIS PLACE E~<CEPT THE 

SMELL OF BAT GUANO":N=e:E=e:S=0:W=0 
1190 t~E=72: t·U4=0 : SE=0: SW=79: RETUF~N 
1192 PRWT"'T'OU ARE AT THE t'1IIJPonn OF A LONG LO 

I·m SLOPIHG COF.:RIIJOR LEAIIII·W "; 
1194 PRINT"SLIGHTL'r' SOUTH.": N=e: E=e; S=0: ~J=O: HE= 

74: NW=81 : SE=73: Sl~=0: RETUR~~ 
1196 PR I NT" THE PATH HERE IS LI HERED l·U TH THE F 

RESHREMAINS OF BATS AND TOAIIS.".: 
1198 PRINT" THEIR BODIES ARE STILL IJECAYIt~G H~ 

THE IIIRT.": t·~=e: E=0: S=74: l·J=82: NE=£1 
121313 Nl4=e: SE=0: SW=0: RETURt·~ 
12132 PRINT"'r'OU ARE AT THE HlTEF~SECTIot·~ OF THF.:EE 

TRAILS. ONE TO THE WEST "; 
1204 PR I tn" ANIJ ONE TO THE NOF~TH/EAST At·m (It·IE 

TO THE SOUTH/EAST. WHEN 'r'OUF~ ".: 
1206 PRINT"COt'lPASS WORKS... IT SURE IS A HAt·m'T' 

THING TO HAVE.": N=0 : E=e: S=0: l~=83 
1208 NE=76: 1~~J=£1 : SE=75 ; SW=0: RETURt~ 
1210 PRINT"YOU ARE OVERCot'lE B'r' THE FEELING OF 

NAUSEA. AS 'r'OU TRY TO ALIGt~ "i 
1212 PR I NT" 'y'OURSELF O~~ 'r'OUR Cot'lPASS 'r'OLI ROCK At-i 

D REEL BACK At·m FORTH At·m Fum".: 
1214 PRINT" IT DIFFICULT TO l~ALK I1~ ASTRAIGHT L 

INE. WHAT COULIJ :BE CAusnw 
1216· PRINT"THIS TO HAPPEN???" :~~=71 :E=72:S=79:~J= 

77 : NE=69 : t~~J=84 : SE=76 : Sl~=82 : RETURt·~ 
1218 PRINT"AT THE SOUTHl·JEST EIIGE OF THE lHTCHES 
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LAt·m THE TUNHEL TURNS SL I GHTL Y. " ; 
122£1 PRINT" EITHER THAT OR WALK INTO THE HUGE 

ROCK THAT I SIN ITS WAY.": t'~=82 : E=e 
1222 S=0: ~~=e: NE=0: t~~'J=e: SE=??: sw=e: RETURN 
1224 PRINT"OOPS!!! A SHARP TURt·~ FORCES YOU TO 13 

o EITHER SOUTH OR EAST DEPEtm I NG "; 
1226 PRINT"ON I~HICH ~~AY lr'OU CAt1E FROt'l." :N=e:E=? 

8: S=81 : ~~=£1: NE=0 : N14=0 : SE=e : SW=0 : F.:ETUF.:N 
1228 PRINT"A ROOt1 HERE HAS AU EASTERN EXIT AND 

ALSOA ~K1RTHERN Ot·~E. FROt'l THE NORTH "; 
123£1 PRINT"Coto1ES A FUt~tW FEELHm OF DIZZINESS. 

" : N=8e : E=79 : s=e : I~=e : t'~E=e : N14=0 : SE=£1 
1232 SW=0: RETUF.:N 
1234 PRINT"Ir'OU ARE AT THE EVIL ~~ITCH PRUDENCES 

OLDEBLACKSMITHE SHOPPE. HERE ~4ITH "; 
1236 PRINT"HER E:LASTEFUF~t~ACEE IS 14HERE SHE FORG 

ES HER HORSES SHOES FOR HER HUNTW"; 
1238 PRINT"G F.:AIDES. THE HEAT FROt1 THE FUR~~ACE 

BURNES TO YOUR SOUL. ":N=e:E=e:S=£1 
124£1 I,J=0: t'~E=80 : Nw=e : SE=£1 : sw=£1 : RETURN 
1242 PRINT" I CAWT LET 't'OU DO IT AGAIN. YOU HAV 

EW'TDOt~E ANIr'THH~G YET"!! !" : GOT0154 
1244 PRINT"*** BANG *** !!! AS YOU EtHER HERE. 

THE GOLD DISAPPEARS IN A "; 
1246 PR ItH II FLASH. At~D A HUGE S;ET OF STEEL BARS 

DROPS UHO PLACE LOCKU~G"; 
1248 PR I NT" 't'OU I NTO THE CAVES. II : PR I NT : GOTO 292 

125£1 PR INT" lr'OUR HANDS?? 't'OU HA ..... E TO F HlD A CotH 
A n~ER. " : RETUR~~ 

1252 PR IIH" AUURF~RGGGHHHHH! !! SCREAI1S THE 14 ITCH 
! !! H~ HER HASTE. THE 14 ITCH" ; 

1254 PRINT" FALLS HHO THE BLAST FUF.:NACE!! HELP 
!! I "'~1 SI'1ELTWG... ".; 

1256 PRINT "SI'1ELTmG. •• IS THE LAST SHE BREATHES 
• " : GOTO:364 

1258 PRINT"THE TUNNELS IN HERE ARE VER'T' CONFUSI 
~m. lr'OU WILL NEVER GET OUT ALI ..... E. II 

126£1 RETUR~~ 
1262 PRINT"YOU SLIPPED At~D FELL ot-~ THE BANANA P 

EELI4HY t·mT TRY AGAltn" : RETURN 
1264 PRINT"AREWT lr'OU ??? WELL THAT"S ALL lr'OU ~~ 

EED TO KN0I4ABOUT H0I4 't'OU ARE II ; 
1266 PRWT" DOING. II : RETURN 
1268 PRINT" KILL THE "NO$:RETURN 
12?e PRWT"THE FOREST IS VERY DARK. 110ST TRAILS 

1272 PR I NT II SEEI'1 ALI KE AND YOU CAt~NOT GET YOUR 
BEAR I NGS I N HERE.": RETURt~ 
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1274 PRINP UP AND NOTICE YOU IN THEIR REALM. 
THEY STONED YOU TO DEATH." 

1276 EOG=TRUE:RETURN 

READ','. 
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INDEX 

STARTREK 10 
An adventure program in which you are in charge of the Star Ship 
Enterprise. 

HIGH RESOLUTION GRAPHICS 44 
An explanation of how to produce Hi-Res graphics, and Machine 
Code routines to use the methods. 

MULTI-COLOUR BARCHART 88 
Displays a barchart with a 3D effect in multi-colour mode. 

3D GRAPH 91 
Displays a graph with a 3D effect in standard Hi-Res mode 

MULTI-COLOUR PATIERN 93 
Produces an interesting effect from the cross-over of lines in 
Multi-colour mode. 

SINE GRAPH 95 
Plots a sine graph in standard Hi-Res mode. 

DEMO OF HI-RES ROUTINES 5 & 7 97 
Demonstrates the use of the routines to switch between the 
Hi-Res screen and the Text screen. 

DIGLCLOCK 100 
A program demonstrating the time-keeping facility of the CBM 
64. Also demonstrates Sprites. 

DISASSEMBLER 105 
Allows you to disassemble any part of memory. 

HANGMAN 109 
An intelligent version of the children's game, which would be 
useful as a teaching/learning aid. 

LANDMINE 116 
Cross the minefield without getting blown up. 

FRUIT MACHINE 122 
This game is a simple version of a fruit machine. 

CAR 131 
Try to drive the car around a race track without crashing. 

MAZE 135 
A maze game in which you are timed from the entrance to the 
exit. 
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KEYBOARD SYNTHESIZER 139 
Enables you to make full use of the CBM 64's Sound Interface 
Device. 

RESERVED WORD CHANGER 146 
This program allows you to modify the Basic commands of the 
CBM 64. 

+/- LISTER 1 50 
A useful program that lists just one line at a time either before or 
after the previous line. 

LARGE CHARACTERS 152 
Provides examples of how large characters can be produced on 
the CBM 64. 

USER DEFINED CHARACTERS 156 
Allows you to plot points on a user defined character area. 

MACHINE CODE TO DATA 159 
A useful program which enables you to convert memory into data 
statements. 

PERSONAL INFORMATION RETRIEVAL 161 
Can be used as a diary or address book or both. 

WILL 0' THE WISP 168 
An adventure game in which you must do certain things b~fore 
you are wed. 
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