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Q U B I C 

D E C U S N o . 8-261 D E C U S Program Library Write-up 

A B S T R A C T 

• G U B i C P L A Y S 3 D I M E N S I O N A L T I C - T A C - T U t . O N A N 01 L E R - 4 C U B E . 

T H E ; P R O G R A M I S C O N V E R S A T I O N A L A N D U S E S THE. T E L E T Y P E F O R A L L I / O -

M O V E S A R E T Y P E D IN A S 3 G O O F : i ; I N A T P S * A N D O U T F U T T E D U S i N C B O T H 

C O O R D I N A T E S A N D A Ttl.ETYl'fc. P R I N T O U T Of- T H E P L A Y I N G B O A R D . T H E 

S T H H T E O I E S E M T - L O Y E D IN P L A Y I N G T H E G A M E H A V E B E u N M i U N D T O 

j;K R X T R E i O ' l Y G O O D . P O T ')}.!' M C ' G R A M C A N B E B E A T E N . 

R E O U I R D T t N l S 

A F'i.:)i'-8. P D P - o / I , . C P P D P - G / L D i T h 4K O F M E M O R Y A N D A N A S K - 3 0 

TlM-ri Y P t . . 

L O A D I N G P R O C E D U R E 

L O A D W I T H T H E S T A N D A R D B I N A R Y L O A D E R . 

O P E R A T I N G F R O C t . L U R E 

T U R N T H E 1 E L F : T Y P E T O L I N E 

I P E N P R E S S ' S T A K T ' . 

T H E C O M P U T E R T H E N T Y P E S A 

S E T S R = M P t f c . P R E S S ' L O A D A D D R E S S ' . 

Q U E S T I O N S . 

S I G N - O N M E S S A G E A N D A S K S A S E R I E S O f 

T H E Q U E S T I O N S A N D t h E I R M E A N I N G S A R E L I S T E D IN T A B L E I . 

T E L E T Y P E O U T P U T 

D O Y O U W A N T A N E X P L A N A T I O N O F 

T O P L A Y ? 

B O A R D P R I N T O U T ? 

A B L E I 

H O W 

S H A L L I G O F I R S T ? 

D E S C R I F T I O N 

A N S W E R ' Y E S ' O R ' N O ' . IF T H E ' 

' Y E S ' O P T I O N I S S E L E C T E D . A 

B R I E F D E S C R I P T I O N OF T H E GAMEl 

W I L L B E T Y P E D . 

A N S W E R ' Y E S ' O R ' N O ' . IF T H E 

' Y E S ' O P T I O N I S S E L E C T E D . T H E I 

P L A Y I N G B O A R D W I L L BE. P R I N T E D : 

O U T A F T E R E V E R Y C O M P U T E R M O V E o 

IF ' N O ' I S T Y P E D . T H E B O A R D 

W I L L B E P R I N T E D O N L Y A F T E R A 

W I N O R L O S S . C S E E A P P E N D I X A ^ ) 

A N S W E R ' Y E S ' O R ' N O ' . IE ' Y E S ' 

I S T Y P E D . T H E C O M P U T E R W I L L M A K E 

T H E F I R S T M O V E . O T H E R W I S E . Y O U 

W I L L G O F I R S T . 



Y O U R M O V E I S 

h o w A B O U T A N O T H E R G A M E ? 

T Y P I N G E R R O R R E C O V E R Y 

T Y P I N G A N S W E R S O T H E R T H A N 

W I L L C A U S E A N E R R O R M E S S A G E T O 

A G A I N . 

I N P U T Y O U R M O V E A S 3 C O O R D I N A T E S 

P P Q N } TQ A iNguy:?ivt. T Y P E IN 
THE QBPER RQW* C O U U M N * P L A N E . 
(THE T O P R O W A N D L E F T M O S T C O L U M N 

OF T H E T O P P L A N E W O U L D B E T Y P E D 

1 . 1 . I . ) 

T Y P E D A F T E R A W I N * L O S S * O R T I E -

A N S W E R I N G ' Y E S ' W I L L R E S T A R T 

T H E P R O G R A M * A N D T Y P I N G ' N O ' 

W I L L H A L T I T W I T H P C = 0 2 0 0 . 

T H O S E E E G I N N I N G W I T H ' Y ' O R ' N ' 

B E T Y P E D A N D T H E Q U E S T I O N A S K E D 

IF A N Y C H A R A C T E R S O T H E R T H A N 1 T r R O U G H A A R E T Y P E D F O R M O V E I N P U T * 

O R IF T H E S P E C I F I E D S Q U A R E I S A L R E A D Y O C C U P I E D * A N I L L E G A L M O V E 

M E S S A G E W I L L B E P R I N T E D A N D T H E M O V E A S K E D F O R A G A I N . 

T Y P I N G A B A C K A R R O W ( S H I F T / Q ) B E F O R E T Y P I N G T H E L A S T C O O R D I N A T E 

O F A N I N P U T T E D M O V E D E L E T E S T H A T M O V E A N D A S K S F O R A N E W O N E -

O U T P U T 

A F T E R T H E I N P U T O F E V E R Y U S E R M O V E * T H E C O M P U T E R D E T E R M I N E S I T S 

I M O V E 

O F T H E S A M E F O R M A S 

I T T Y P E S 'I W I N O N ' 

S Q U A R E S O N T H E W I N N I N G P A T H . IF T H E 

T Y P E S ' Y O U W I N O N ' F O L L O W E D B Y A S E T 

S I M P L Y C A U S E S A M E S S A G E I N D I C A T I N G A 

C A S E S E X C E P T A T I E * T H E P L A Y I N G B O A R D 

( S E E A P P E N D I X A . ) 

M O V E A N D O U T P U T S I T B Y T Y P I N G 'I M O V E ' F O L L O W E D B Y T H R E E C O O R D I N A T E S 

T H O S E U S E D O N I N P l ^ T . W H E N T H E C O M P U T E R W I N S * 

F O L L O W E D B Y T H E 3 C O O R D I N A T E S O F E A C H O F T H E A 

I]IUMAN O P P O N E N T W I N S * T H E C O M P U T E R 

O F S I M I L A R C O O R D I N A T E S . A T I E 

I E T O B E T Y P E D O U T . IN A L L 

I S P R I N T E D O U T A F T E R T H E M E S S A G E . 

C O N T R O L O P T I O N S 

W H E N E V E R T H E P R O G R A M I S IN A N I N P U T W A I T I N G L O O P * T Y P I N G 

C O N T R O L C H A R A C T E R S W I L L C A U S E B R A N C H I N G T O O T H E R P A R T S O F T H E 

T H E S E C H A R A C T E R S A R E L I S T E D IN T A B L E II 

T A B L E I 

C H A R A C T E R 

C O N T R G L / N 

C E R T A I N 

P R O G R A M . 

P R O G R A M A C T I O N 

I N T E R R U P T S T H E C U R R E N T G A M E A N D 

S T A R T S A N E W O N E . 



C O N T R O L / S T Y P E S T H E S I G N - O E F M E S S A G E A N D 

H A L T S T H E C O M P U T E R W I T H P C = e20t: • 

T H E G A M E O F O R D E R - 4 3 U T I C - T A C - T O E 

T H R E E D I M E N S I O N A L T I C - T A C - T O E I S S I M I L A R T O T H E M O R E F A M I L I A R 

P L A N A R T I C - T A C - T O E . T H E O B J E C T S T I L L I S T O G E T 4 IN A R O W * B U T A 

C U B E P R O V I D E S M A N Y A D D E D C O M P L E X I T I E S A N D W I N N I N G P A T H S . IN A D D ­

I T I O N T O S T A N D A R D P L A N A R C O N F I G U R A T I O N S IN A N Y O F T H E H O R I Z O N T A L 

O R V E R T I C A L P L A N E S * D I A G O N A L S C A N B E M A D E F R O M O P P O S I T E C O R N E R S OF 

T H E C U B E . H E N C E A C O M i P L E X THRE;E D I M E N S I O N A L N E T W O R K OF S Q U A R E S 

M A K E S T H E T R I V I A L G A M E O F T I C - T A C - T O E R A T H E R C H A L L E N G I N G . 

T H E A L G O R I T H M U S E D T Q C O M P U T E M O V E S IN T H I S P R O G R A M W A S 

D E V E L O P E D B Y R O B E R T K . L O U D E N IN H I S B O O K * " P R O G R A M M I N G T H E I B M 1 1 3i3 

A N D 1 B 0 0 . " A B R I E F S U M a M A R Y O F I T H I S A L G O R I T H M F O L L O W S . 

IN M E M O R Y * T H E P L A Y I N G B O A R D I S R E P R E S E N T E D B Y A 6 4 - L O C A T I O N 

A R R A Y . T H E F O L L O W I N G C O N V E N T I O N S A R E U S E D T O I N D I C A T E T H E S T A T U S 

O F E A C H S Q U A R E : 0 S I G N I F I E S A N j E M P T Y S Q U A R E . 1 I N D I C A T E S O C C U P A T I O N 

B Y T H E H U M A N O P P O N E N T . A N D 5 M E A N S T H E S Q U A R E I S O C C U P I E D B Y T H E 

C O M P U T E R . T H I S S Y S T E M A L L O W S U S T O D E T E R M I N E S T R A T E G I C I N F O R M i A T I O N 

B Y S U M M I N G U P T H E 7 6 P O S S I B L E W I N N I N G P A T H S : A S U M O F 3 I N D I C A T E S 

T H E O P P O S I T I O N H A S T H R E E IN A R O W A N D M U S T B E B L O C K E D * A S U M O F 1 5 

S H O W S T H E C O M P U T E R H A S T H R E E IN A R O W A N D W I L L W I N O N T H E N E X T M O V E . 

A N D S O F O R T H . A S Y S T E M I N V O L V I N G 3 W A N T E D S U M V A L U E S . L A B E L E D T E S T l * 

T E S T 2 * A N D T E S T 3 * W H I C H I N C O R P O R A T E S T H E M O S T I M P O R T A N T S T R A T E G I C 

S I T U A T I O N S * M A Y B E S U M M A R I Z E D A S F O L L O W S : 

F I N D A B L A N K S Q U A R E Ml O N A R O W W I T H A S U M OF T E S T l * S U C H 

T H A T M l I S A L S O O N A R O W OF S U M T E S T 2 . W H I C H C O N T A I N S A B L A N K 

S Q U A R E M 2 W H I C H A L S O L I E S i O N A R O W O F S U M T E S T 3 . 

Ml I S T H E B E S T M O V E . A N D M 2 I S A N A L T E R N A T E . O F T E N A L L T H R E E ; 

T E S T N U M B E R S A R E N O T N E E D E D T O E S T A B L I S H A S I T U A T I O N ; H E R E . A 

P O S I T I V E V A L U E F O R A T E S T N U M B E R T E R M I N A T E S T H E S E A R C H . T H I S 

A L G O R I T H M R E Q U I R E S A N A R R A Y C O N T A I N I N G T H E V A R I O U S S E T S O F T E S T 

N U M B E R S I N O R D E R O F I M P O R T A N C E . A 6 4 - L O C A T I O N M O V E A R R A Y * A 7 6 

L O C A T I O N S U M A R R A Y T O S T O R E T H E S U M S OF E A C H O F T H E W I N N I N G P A T H S . A N D 

A 7 6 * 4 O R 3 0 4 L O C A T I O N R O W A R R A Y T O H O L D T H E S U B S C R I P T S O F T H E 

4 S Q U A R E S O N E A C H W I N N I N G P A T H . | 

T H E M A I N P R O G R A M I N P U T S M O V E S A N D C A L L S A S U B R O U T I N E , R E F E R R E D 

T O A S ' S T R A T ' * T O D E T E R M I N E T H E C O M P U T E R ' S M O V E A C C O R D I N G T O T H E 

G I V E N A L G O R I T H M . I F N O N E O F T H E T E S T S I T U A T I O N S A R E F O U N D * A S I S 

O F T E N T H E C A S E E A R L Y IN T H E G A M E , A M O V E I S T A K E N F R O M T H E W A I T I N G 

L I S T * A N A R R A Y C O N T A I N I N G T H E S U B S C R I P T S O F S E V E R A L O F T H E M O S T 

I M P O R T A N T S Q U A R E S . R U N N I N G O U T O F W A I T I N G M O V E S R E S U L T S IN A T I E . 

IF A W I N O R L O S S I S D E T E C T E D * Ml I S A S U B S C R I P T T O T H E R O W 

A R R A Y . W H I C H A L L O W S T H E P R O G R A M T O G E T T H E S U B S C R I P T S O F T H E 4 S Q U A R E S 

O N T H E W I N N I N G R O W . 

F O R A M O R E D E T A I L E D D E S C R I P T I O N O F T H E A L G O R I T H M . P L E A S E S E E 

3 



R E F E R E N C E 1 . 

T H E M A I N P R O G R A M C A L L S S E V E R A L S U B R O U T I N E S T O D O A M A J O R 

P O R T I O N O F T H E W O R K . S U B R O U T I N E S A R E L I S T E D IN T A B L E I I I . 

T A B L E I I I 

S U B R O U T I N E P O I N T E R O R C A L L 

M E S A G E 

Y E S N O 

C O D E 

C O N V R T 

S T R A T 

B O A R D 

' N E W I N S T R U C T I O N ' C A L L S 

T E S T A G 

R E A D C 

P R I N T C 

D E S C R I P T I O N 

P R I N T S O U T T E X T I N F O R M A T I O N 

P A C K E D T W O C H A R A C T E R S T O T H E 

W O R D . T H E L O C A T I O N F O L L O W I N G 

T H E C A L L C O N T A I N S T H E S T A R T I N G 

A D D R E S S O F T H E T E X T B L O C K . 

T H E S T R I N G I S T E R M I N A T E D B Y 

A 0 0 * A N D T H E R O U T I N E U S E S 

T H E C O D E S 4 3 A N D 4 5 F O R C R A N D 

L F . 

R E A D S C H A R A C T E R S F R O M T H E K E Y ­

B O A R D U N T I L A C R I S T Y P E D . IF 

T H E F I R S T C H A R A C T E R T Y P E D I S 

A ' Y ' * R E T U R N T O C A L L + 2 * IF 

A N ' N ' * R E T U R N T O C A L L + 1 * A N D 

I F N E I T H E R * T Y P E A N E R R O R 

M E S S A G E A N D A S K T H E Q U E S T I O N 

A G A I N . 

C H A N G E R O W * C O L U M N * P L A N E 

C O O R D I N A T E S T O 1 - 6 4 R O W A R R A Y 

S U B S C R I P T S . L E A V E T H E R E S U L T 

IN T H E A C . 

C O N V E R T 1 - 6 4 S U B S C R I P T IN 

T H E A C T O R O W * C O L U M N * P L A N E 

C O O R D I N A T E S . L E A V E T H E R E S U L T 

IN ' R O W ' * ' C O L U M N ' * A N D ' P L A N E ' . 

D E T E R M I N E T H E C O M P U T E R ' S M O V E . 

L E A V E A S A M O V E A R R A Y S U B S C R I P T 

IN ' M l ' . IF A W I N O R L O S S I S 

D E T E C T E D * M l I S A R O W S U B S C R I P T . 

P R I N T S P L A Y I N G B O A R D ( S E E 

A P P E N D I X A . ) 

S K I P IF 2 6 0 < A C < 2 6 5 . 

S I N G L E C H A R A C T E R R E A D F R O M 

K E Y B O A R D I N T O A C . 

S I N G L E C H A R A C T E R P R I N T A N D C L E A R 



P R O G R A M D E S C R I P T I O N 

P A G E Z E R O 

L O C A T I O N S 

1 0 - 1 7 

2 0 - 3 7 

4 0 - 4 5 

4 6 - 5 4 

5 5 - 5 6 

5 7 - 6 6 

6 7 - 7 3 

7 4 - 1 0 1 

1 0 2 - 1 0 4 

10 5 - 1 1 0 

I 7 5 - 1 7 7 

M A I N P R O G R A M 

2 0 0 - 2 1 4 

2 1 5 - 2 3 4 

2 3 5 - 2 5 0 

2 5 1 - 3 0 2 

U S E 

A U T O - I N D E X P O I N T E R S . 

N U M E R I C A L C O N S T A N T S -

S T O R A G E F O R T H E 3 C O O R D I N A T E S * 

T H E C O D E D S U B S C R I P T O F T H E M O V E 

A R R A Y ( " N E X T ' > * A T E M P O R A R Y 

S T U R A G E L O C A T I O N , A N D A F L A G T O 

R E C O R D B u R D P R I N T O U T S T A T U S -

I 
V A R I A B L E S U S E D B Y ' S T R A T 

W A I T L I S T C O N T R O L L E R S . I 

C O U N T E R S F O R S U B R O U T I N E ' S T R A T " . 

! 

C O N S T A N T S F O R P O I N T E R I N I T I A L -

I Z A T I Q N . 

P O I N T E R S T O S U B R O U T I N E S ( R E G U L A R 

C A L L ) . 

P O I N T E R S T O S U B R O U T I N E S ( " N E W 

I N S T R U C T I O N " C A L L ) . 

M i S O E L L A N 1 0 U S P 0 1N T E R S <> 

R U N T E R M I N A T I O N . 

P R I N T O U T S I G N - O N , A S K I N I T I A L 

Q U E S T I O N S , A N D S E T U P ' F L A G ' 

F O R B O A R D P R I N T O U T . 

S E T U P W A I T L I S T C O N T R O L S 

A N D C L E A R O U T M O V E A R R A Y -

R E A D IN U S E R ' S M O V E . A N D S T O R E 

IN ' R O W , ' C O L U M N ' , A N D ' P L A N E ' . 

C H E C K M O V E F O R L E G A L I T Y * A N O l 

S T O R E A 1 IN T H E I N D I C A T E D M O V E 

A R R A Y L O C A T I O N . 



3 0 3 - 3 2 1 

3 2 2 - 3 2 4 

3 2 5 - 3 3 4 

3 3 5 - 3 5 1 

3 5 2 - 3 5 4 

3 5 5 - 3 5 7 

3 6 0 - 3 6 1 -

3 6 2 - 3 6 5 

4 0 0 - 4 0 5 

4 0 6 - 4 1 3 

41 4 - 4 4 3 

4 4 4 - 4 5 5 

4 5 6 - 4 7 0 

4 7 1 - 5 3 6 

5 3 7 - 5 7 2 

6 0 0 - 7 7 0 

7 7 7 - 1 0 2 3 

1 0 2 4 - 1 1 1 I 

1 2 0 0 - 1 2 5 3 

1 2 5 4 - 1 3 0 6 

C A L L ' S T R A T * , C H E C K IF A S I T U A T ­

I O N W A S F O U N D , A N D IF N O T , 

S E L E C T A W A I T I N G M O V E . 

P R I N T T I E G A M E M E S S A G E . 

T E S T F O R W I N O R L O S S . 

P U T A 5 IN T H E C O M P U T E R ' S 

M O V E L O C A T I O N , P R I N T T H E M O V E , 

A N D , IF F L A G = 0 , P R I N T T H E B O A R D . 

P R I N T I L L E G A L M O V E M E S S A G E . 

P R I N T W I N M E S S A G E . 

P R I N T L O S S M E S S A G E . 

P R I N T W I N N I N G R O W A N D B O A R D . 

A S K A B O U T A N O T H E R G A M E . 

O N E - C H A R A C T E R P R I N T . 

O N E - C H A R A C T E R R E A D A N D T E S T 

F O R C O N T R O L C H A R A C T E R S . 

' T E S T A C R O U T I N E . 

C H A N G E R O W , C O L U M N , P L A N E T O 

M O V E S U B S C R I P T . 

C O N V E R T S U B S C R I P T ( 1 - 6 4 ) T O 

R O W , C O L U M N , P L A N E . 

I N I T A L I Z E ' S T R A T ' , S U M U P A L L 

W I N N I N G P A T H S . 

S T R A T ' S 8 N E S T E D L O O P S . 

P R O C E S S R E T U R N S F R O M ' S T R A T ' . 

B O A R D P R I N T O U T R O U T I N E . 

M E S S A G E P R I N T O U T R O U T I N E 

( F R O M D I G I T A L - 8 - 1 8 - U - S Y M ) . 

A N S W E R P R O C E S S I N G R O U T I N E . 
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1 3 0 7 - 1 3 2 7 

1 3 3 0 - 1 4 2 7 

1 4 3 0 - 1 5 4 3 

1 5 4 4 - 1 5 6 7 

1 5 7 0 - 2 2 4 7 

2 2 5 0 - 2 3 1 6 

2 3 1 7 - 3 1 4 3 

P R I N T O U T C O O R D I N A T E S O F W I N N I N G 

R O W A N D S E T T H E M O V E A R R A Y 

L O C A T I O N S F O R T H A T R O W = -1 

A S A F L A G F O R T H E B O A R D P R I N T ­

O U T R O U T I N E . 

M O V E A R R A Y . 

S U M A R R A Y . 

W A I T L I S T . 

R O W A R R A Y . 

T E S T A R R A Y . 

T E X T M E S S A G E S . 

( N O T E : T H I S S E G M E N T W A S C O D E D 

I N T O O C T A L B Y A S M A L L E D I T I N G 

R O U T I N E . ) 
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R E F E R E N C E S 

1 . L O U D E N * R O B E R T K . * " P R O G R A M M I N G 

P R E N T I C E H A L L * 1 9 6 7 

T H E I B M 1 1 3 0 A N D 1 8 0 0 * " 
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A P P E N D I X A - B O A R D P R I N T O U T 

A T T H E E N D OF E V E R Y G A M E A N D * IE D E S I R E D * A F T E R E V E R Y M O V E M A D E 

B Y T H E C O M P U T E R * T H E P L A Y I N G C U B E I S P R I N T E D O N T H E T E L E T Y P E . 

T H E - 3 D I M E N S I O N A L B O A R D I S D I S P L A Y E D B Y P R I N T I N G I T S F O U R H O R I Z ­

O N T A L P L A N E S IN T H E O R D E R OF T O P M O S T T O B O T T O M . E A C H P L A N E I S 

P R I N T E D W I T H R O W 1* C O L U M N 1 A T T H E U P P E R L E F T - H A N D C O R N E R . 

B L A N K S Q U A R E S A R E O B V I O U S L Y N O T O C C U P I E D * A N ' 0 ' * S I G N I F I E S 

O C C U P A T I O N B Y T H E H U M A N O P P O N E N T * A N ' X ' I N D I C A T E S O C C U P A T I O N 

B Y T H E C O M P U T E R * A N D A ' v ' I S A S Q U A R E O N T H E W I N N I N G R O W A T T H E 

E N D O F A G A M E . T H E ' B O A R D P R I N T O U T ' O P T I O N I S P R O V I D E D T O A V O I D 

T H E L O N G P R I N T O U T C Y C L E A F T E R E V E R Y E X C H A N G E O F M O V E S * B U T 

S U P P R E S S I N G T H I S A C T I O N N E C E S S I T A T E S R E C O R D I N G M O V E S W I T H S O M E 

O T H E R V I S U A L A I D . M O V E S M A Y B E R E C O R D E D O N A C O M M E R C I A L T H R E E 

D I M E N S I O N A L T O Y B O A R D O R O N A G R I D S I M I L A R T O T H E O N E U S E D IN 

T H E B O A R D P R I N T O U T P R E P A R E D A N D D U P L I C A T E D B E F O R E H A N D . 



A P P E N D I X B - S A M P L E G A M E 

T H I S I S Q U B I C * 3 D T I C - T A C - T O E 

D O Y O U W A N T A N E X P L A N A T I O N O F H O W T O P L A Y ? Y E S 

T H I S P R O G R A M P L A Y S T I C - T A C - T O E O N A 4 B Y 4 B Y 4 C U B E . 

T H E O B J E C T I S T O G E T 4 S Q U A R E S IN A R O W * E I T H E R V E R T I C A L L Y * 

D I A G O N A L L Y O R H O R I Z O N T A L L Y T H R O U G H T H E C U B E . I N P U T M O V E S A S R O W * 

C O L U M N * P L A N E . I F Y O U D O N O T W A N T T H E B O A R D P R I N T E D O U T A T E V E R Y S T E P * 

A N S W E R ' N O ' T O T H E Q U E S T I O N ' B O A R D P R I N T O U T ? ' . O T H E R W I S E * 

T H E B O A R D I S P R I N T E D W I T H Y O U A S ' 0 ' * T H E C O M P U T E R 

A S ' X ' * A N D T H E W I N N I N G R O W A S ' * ' . 

B O A R D P R I N T O U T ? N O 

S H A L L I G O F I R S T ? F L I C K L I V E S 

P L E A S E A N S W E R ' Y E S ' O R ' N O ' . 

S H A L L I G O F I R S T ? N O 

Y O U R M O V E I S 9 * 9 , 9 

T H A T M O V E I S I L L E G A L . T R Y A G A I N . 

Y O U R M O V E I S P , Q , « -

Y O U R M O V E I S 2 , 2 * 2 

I M O V E 3 * 3 * 3 

Y O U R M O V E I S 3 * 3 * 2 

I M O V E 3 * 2 * 2 

Y O U R M O V E I S 3 , 1* 1 

I M O V E 2 * 3 , 3 

Y O U R M O V E I S 1 , 3 , 3 

I M O V E 2 , 2 , 3 

Y O U R M O V E I S 1 , 1 , 3 

I M O V E 1 , 1 , 2 10 



Y O U R M O V E I S 3 , 4 , 4 

I M O V E 2 , 3 , 2 

Y O U R M O V E I S 1 , 4 , 2 

I M O V E 1 , 4 , 3 

Y O U R M O V E I S 2 , 

Y O U R M O V E I S 3 , 2 , 3 

I M O V E 3 , 1 , 4 

Y O U R M O V E I S 2 , 3 , 4 

I M O V E 4 , 1 , 4 

Y O U R M O V E I S 2 , 1 , 4 

I M O V E 2 , 4 , 4 

Y O U R M.OVE I S 3 , 1 , 3 

I M O V E 2 , 1 , 3 

Y O U R M O V E I S 2 , 4 , 3 

I M O V E 4 , 1 , 1 



Y O U R M O V E I S 1 , 1 , 4 

I W I N O N 3 , 2 , 2 2 , 3 , 3 1 , 4 , 4 4 , 1 , 1 

H O W A B O U T A N O T H E R G A M E ? N O T H A N K S ! 

T H A N K Y O U F O R A N E N J O Y A B L E G A M E . 
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A P P E N D I X C - P R O G R A M L I S T I N G 

/ 3 D T I C - T A C - T O E , B Y T i M Y E A G E R * * * 

/ P A G E 0 

/ I N D E X R E G I S T E R S 

0 0 1 0 0 0 0 0 

0 0 1 1 0 0 0 0 

0 0 1 2 0 0 0 0 

0 0 1 3 0 0 0 0 

0 0 1 4 0 0 0 0 

0 0 1 5 0 0 0 0 

0 0 1 6 0 0 0 0 

0 0 1 7 0 0 0 0 

0 0 2 0 7 7 7 7 

0 0 2 1 7 7 7 5 

0 0 2 2 7 7 7 4 

0 0 2 3 7 7 7 3 

0 0 2 4 7 7 5 4 

0 0 2 5 7 7 6 3 

0 0 2 6 7 6 6 4 

0 0 2 7 7 7 0 0 

0 0 3 0 7 5 2 0 

0 0 31 7 5 6 3 

0 0 3 2 0 0 0 5 

0 0 3 3 0 1 1 4 

0 0 3 4 0 2 6 1 

0 0 3 5 0 2 1 2 

0 0 3 6 0 2 4 0 

0 0 3 7 0 2 5 4 

6 0 4 0 0 0 0 0 

0 0 41 0 0 0 0 

0 0 4 2 0 0 0 0 

0 G 4 3 0 0 0 0 

0 0 4 4 0 0 0 0 

0 0 4 5 0 0 0 0 

0 0 4 6 0 0 0 0 

0 0 4 7 0 0 0 0 

0 0 5 0 0 6 0 0 

0 0 51 0 0 0 0 

0 0 5 2 0 0 6 0 

+ 1 0 

X R l , 0 

X R 2 , 0 

X R 3 , 0 

X R 4 , 0 

X R 5 , 0 

X R 6 , 0 

X R 7 , 0 

X R 8 , 0 

/ N U M E R I C A L C O N S T A N T S 

I 

M I N U S l , -1 

M I N U S 3 , - 3 

H 4 , - 4 

M 5 , - 5 

M 2 0 , - 2 4 

Ml 3 , - 1 5 

M 7 6 , - 1 1 4 

M 6 4 , - 1 0 0 

M 2 6 0 , - 2 6 0 

M C R , - 2 1 5 

P 5 , 5 

P 7 6 , 1 1 4 

K 2 6 1 , 2 6 1 

L F , 2 1 2 

S P A C E , 2 4 0 

C O M M A , 2 5 4 

/ V A R I A B L E S T O R A G E 

R O W , 0 

C O L U M N , 0 

P L A N E , 0 

N E X T , % 

S A V E , 0 

FLfiu-, 0 

/ U S E D B Y ' S T R A T ' 

X S U M , 0 

T E S T i , 0 

T E S T 2 , Gi 

T E S T S , y 

M l , 0 



0 C 5 3 0 0 0 0 M 2 , 0 

8 R 5 4 0 0 0 0 M 3 , 0 

Gi655 0 0 0 0 W A I T P , 8 • •• 

fJ0 5 6 0 0 0 0 W A I T C T , 0 • 

0 0 5 7 t ) 0 0 0 C O U N T 1 , 8 , 

0 0 6 0 0 6 0 0 C 0 U N T 2 , 0 

0 0 6 1 0 0 0 0 C O U N T S , 0 • 

0 0 6 2 0 0 0 0 C 0 U N T 4 , 0 

0 0 6 3 0 0 0 0 C 0 U N T 5 , 0 

0 0 6 4 0 0 0 0 C 0 U N T 6 , 0 

0 0 6 5 0 0 0 0 C 0 U N T 7 , 0 

0 0 6 6 0 0 0 0 C O U N T S , 0 

/ A D D R E S S I N I T I A L 

0 0 6 7 1 3 2 7 M O V E P . , M O V E - 1 

0 0 7 0 1 5 4 4 W A I T L , W A I T L S T 

0 0 7 1 1 4 2 7 S U M P , S U M - 1 

8 G 7 2 1 5 6 7 R O W P , R O W L S T - 1 

0 0 7 3 2 2 4 7 T E S T P , T E S T - 1 

/ S U B R O U T I N E P O I N T E R S 

0 0 7 4 1 2 5 4 Y E S N O , X Y E S N O 

0 0 7 5 1 2 0 0 M E S A G E , P R N T X T 

0 0 7 6 0 4 7 1 C O N V R T , X C N V R T 

0 0 7 7 0 4 5 6 C O D E , X C O D E 

0 1 0 0 1 0 2 4 B O A R D , C U B E 

0 1 0 1 0 5 3 7 S T R A T , S T R T G 

0 1 0 2 0 4 4 4 T E S T A C = J M S I . ; X T S T A C 

0 1 0 3 0 41 4 R £ A D C = J M S I . ; X R E A D C 

0 1 0 4 0 4 0 6 P R I N T C = J M S I . J X P R N T C 

/ G E N E R A L P O I N T E R S 

0 1 0 5 0 4 0 6 E N O G A M , T R Y A G N 

0 1 0 6 1 0 0 2 R E T R N l , R T R N O l 

0 1 0 7 1 0 1 2 R E T R N 2 , R T R N 0 2 

0 1 1 0 1 0 1 4 R E T R N 3 , R T R N 0 3 

* 1 7 5 

0 1 7 5 4 4 7 5 S T P R O G , J M S I M E S A G E 

0 1 7 6 3 0 7 6 T E X T l 6 

0 1 7 7 7 4 0 2 H L T 

P A U S E 14 



/ M A I N P R O G R A M * * * 

0 2 0 6 6 0 3 2 K C C 1 

0 2 0 1 6 0 4 6 T L S 

0 2 0 2 4 4 7 5 J M S I M E S A G E 

0 2 0 3 2 3 1 7 T E X T 0 1 

0 2 0 4 4 4 7 4 J M S I Y E S N O 

0 2 0 5 5 2 1 0 J M P . + 3 

0 2 0 6 4 4 7 5 J M S I M E S A G E 

0 2 0 7 2 3 6 7 T E X T 0 3 

0 2 1 0 4 4 7 5 J M S I M E S A G E 

0 2 1 1 31 31 T E X T l 7 

0 2 1 2 4 4 7 4 J M S I Y E S N O 

0 2 1 3 7 0 4 0 C M A 

0 2 1 4 3 0 4 5 D C A F L A G 

0 2 1 5 1 0 7 0 S E T U P , T A D W A I T L 

0 2 1 6 3 0 5 5 D C A W A I T P 

0 2 1 7 1 0 2 4 T A D M 2 0 

0 2 2 0 3 0 5 6 D C A W A I T C T 

0 2 2 1 1 0 2 7 T A D M 6 4 

0 2 2 2 .3057 D C A C O U N T l 

0 2 2 3 1 0 6 7 T A D M O V E P 

0 2 2 4 3 0 1 0 D C A X R l 

0 2 2 5 3 4 1 0 D C A I X R l 

0 2 2 6 2 0 5 7 I S Z C O U N T l 

0 2 2 7 5 2 2 5 J M P . - 2 

0 2 3 0 4 4 7 5 J M S I M E S A G E 

0 2 3 1 2 7 0 4 T E X T 0 4 

0 2 3 2 4 4 7 4 J M S I Y E S N O 

0 2 3 3 7 4 1 0 S K P 

0 2 3 4 5 3 0 3 J M P D E C I D E 

/ G E T O P P O N E N T ' S M O V E 

0 2 3 5 4 4 7 5 G E T M V , J M S I M E S A G E 

0 2 3 6 2 7 2 0 T E X T 0 5 

0 2 3 7 4 5 0 3 RE/iJDC ' 

0 2 4 0 3 0 4 0 D C A R O W 

0 2 4 1 1 0 3 7 T A D C O M M A 

0 2 4 2 4 5 0 4 P R I N T C 

0 2 4 3 4 5 0 3 R E A D C 

0 2 4 4 3 0 4 1 D C A C O L U M N 

0 2 4 5 1 0 3 7 T A D C O M M A 

0 2 4 6 4 5 0 4 P R I N T C 1 

0 2 4 7 4 5 0 3 R E A D C 

0 2 5 0 3 0 4 2 D C A P L A N E 

/ C H E C K F O R L E G A L I T Y 

0 2 5 1 1 0 4 0 T A D R O W 

0 2 5 2 4 5 0 2 T E S T A C 



0 2 5 3 5 3 5 2 J M P I L L E G L 

0 2 5 4 1 0 41 T A D C O L U M N 

0 2 5 5 4 5 0 2 T E S T A C 

0 2 5 6 5 3 5 2 J M P I L L E G L 

0 2 5 7 1 0 4 2 T A D P L A N E 

0 2 6 0 4 5 0 2 T E S T A C 

0 2 6 1 5 3 5 2 J M P I L L E G L 

0 2 6 2 10 4 0 T A D R O W 

0 2 6 3 1 0 3 0 T A D M 2 6 0 

0 2 6 4 3 0 4 0 D C A R O W 

0 2 6 5 1 0 4 1 T A D C O L U M N 

0 2 6 6 10 3 0 T A O M 2 6 0 

0 2 6 7 3 0 41 D C A C O L U M N 

0 2 7 0 1 0 4 2 T A D P L A N E 

0 2 7 1 1 0 3 0 T A D M 2 6 0 

0 2 7 2 3 0 4 2 D C A P L A N E 

0 2 7 3 4 4 7 7 J M S I C O D E 

0 2 7 4 10 6 7 T A D M O V E P 

0 2 7 5 3 0 4 3 D C A N E X T 

0 2 7 6 1 4 4 3 T A D I N E X T 

0 2 7 7 7 6 4 0 S Z A C L A 

0 3 0 0 5 3 5 2 J M P I L L E G L 

0 3 0 1 7 0 0 1 l A C 

0 3 0 2 3 4 4 3 D C A I N E X T 

/ M A K E C O M P U T E R ' S M O 

0 3 0 3 4 5 0 1 D E C I D E , J M S I S T R A T 

0 3 0 4 1 0 5 2 T A D M l 

0 3 0 5 7 6 4 0 S Z A C L A 

0 3 0 6 5 3 2 5 J M P S I T F N D 

0 3 0 7 1 4 5 5 T A D I WA I T P 

0 3 1 0 3 0 5 2 D C A M l 

0 3 1 1 1 0 5 2 T A D Ml 

0 31 2 10 6 7 T A D M O V E P 

0 3 1 3 3 0 4 4 D C A S A V E 

0 3 1 4 1 4 4 4 T A D I S A V E 

0 3 1 5 7 6 5 0 S N A C L A 

0 3 1 6 5 3 4 0 J M P C O M O V E 

0 3 1 7 2 0 5 5 I S Z W A I T P 

0 3 2 0 2 0 5 6 J. S Z WA I T O T 

0 3 2 1 5 3 0 7 J M P . - 1 2 

/ T I E G A M L * * * • 

0 3 2 2 4 4 7 5 J M S I M E S A G E 

0 3 2 3 2 7 6 3 T E X T 0 8 

0 3 2 4 5 5 0 5 J M P I E N D G A M 

/ T E S T F O R W I N O R L O S E 

0 3 2 5 

0 3 2 6 

0 3 2 7 

7 2 4 0 S I T F N D , C L A C M A 

10 5 4 T A D F'3 

7 6 5 0 S N A C L A 



0 3 3 0 5 3 6 0 J M P W E L O S E 

0 3 3 1 7 3 4 4 C L A C L L C M A 

0 3 3 2 1 0 5 4 T A D M 3 

0 3 3 3 7 6 5 0 S N A C L A 

0 3 3 4 5 3 5 5 J M P W E W O N 

/ N O R M A L M O V E * * * 

0 3 3 5 1 0 6 7 T A O M O V E P 

0 3 3 6 1 0 5 2 T A D M l 

0 3 3 7 3 0 4 4 D C A S A V E 

6 3 4 0 10 3 2 C O M O V E , T A D P 5 

0 3 4 ! 3 4 4 4 D C A I S A V E 

0 3 4 2 4 4 7 5 J M S I M E S A G E 

0 3 4 3 2 7 5 5 T E X T 0 7 

0 3 4 4 1 0 5 2 T A D Ml 

0 3 4 5 4 4 7 6 JmS i C O N V R T 

0 3 4 6 1 0 4 5 T A D F L A G 

0 3 4 7 7 7 0 0 S M A C L A 

0 3 5 0 4 5 0 0 J M S I B O A R D 

0 3 5 1 5 2 3 5 J M P G E T M V 

0 3 5 2 4 4 7 5 I L L E G L , J M S I M E S A G E 

0 3 5 3 2 7 3 1 T E X T 0 6 

0 3 5 4 5 2 3 5 J M P G E T M V 

0 3 5 5 4 4 7 5 W E W O N , J M S I M E S A G E 

0 3 5 6 3 0 1 0 T E X T 1 0 

0 3 5 7 5 3 6 2 J M P . + 3 \ 

0 3 6 0 4 4 7 5 W E L O S E , J M S I M E S A G E 

0 3 6 1 3 0 0 0 T E X T O 9 

/ P R I N T O U T W I N N I N G R 

0 3 6 2 4 7 6 5 J M S I W I N R O W 

6 3 6 3 4 5 0 0 J M S I B O A R D 

0 3 6 4 5 5 0 5 J M P I E N D G A M 

0 3 6 5 1 3 0 7 W I N R O W , X W N R O W 

* 4 G 0 ' 

0 4 0 0 4 4 7 5 T R Y A G N , J M S i M E S A G E 

0 4 0 1 3 0 1 7 T E X T l 1 

0 4 0 2 4 4 7 4 J M S I Y E S N O 

0 4 0 3 51 7 5 J M P S T P H O G 

0 4 0 4 5 6 S 5 J M P I I 

0 4 0 5 0 2 1 5 S E T U P 
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P A U S E 

/ S U B R O U T I N E S C 1 > 

0 4 0 6 0 0 0 8 X P R N T C , 0 

0 4 0 7 6 0 41 T S F 

0 4 1 0 5 2 0 7 J M P .-1 

0 41 1 6 0 4 6 T L S 

0 4 1 2 7 2 0 0 C L A 

0 41 3 5 6 0 6 J M P I X P R N T C 

0 4 1 4 0 0 0 0 X R E A D C , 0 

0 4 1 5 6 0 31 K S F 

0 4 1 6 5 2 1 5 J M P .- 1 

8 4 1 7 6 0 3 6 K R 8 

•0 4 2 8 6 0 4 6 T L S 

0 4 2 1 3 0 4 4 D C A S A V E 

0 4 2 2 1 0 4 4 T A D S A V E 

0 4 2 3 1 2 4 0 T A D M N G O O E 

0 4 2 4 7 6 5 0 S N A C L A 

0 4 2 5 5 5 0 5 J M P I E N D G A M E 

0 4 2 6 1 0 4 4 T A D S A V E 

0 4 2 7 • 1 2 4 1 T A D M A R R O W 

0 4 3 0 7 6 5 0 S N A C L A 

0 4 3 1 5 6 4 3 J M P I L A S T M V 

0 4 3 2 1 0 4 4 T A D S A V E 

6 4 3 3 1 2 4 2 T A D M S C O D E 

0 4 3 4 7 6 5 0 S N A C L A 

0 4 3 5 51 7 5 J M P S T P R O G 

0 4 3 6 1 0 4 4 T A D S A V E 

0 4 3 7 5 6 1 4 J M P I X R E A D C 

0 4 4 0 7 5 6 2 N N C O D E , - 2 1 6 

6 4 4 1 7 4 4 1 i M A R R O W , - 3 3 7 

0 4 4 2 7 5 5 5 M S C O D E , - 2 2 3 

0 4 4 3 0 2 3 5 L A S T M V , G E T M V 

/ S K I P I F 2 6 0 < 

0 4 4 4 0 0 0 0 X T S T A C , 0 

0 4 4 5 1 0 3 0 T A D M 2 6 0 

0 4 4 6 7 5 5 0 S P A S N A 

0 4 4 7 5 2 5 4 J M P X R T R N 

0 4 5 0 1 0 2 3 T A D M S 

6 4 5 1 7 7 0 0 S M A C L A 

0 4 5 2 5 2 5 4 J M P X R T R N 

0 4 5 3 2 2 4 4 I S Z X T S T A C 

0 4 5 4 7 2 0 0 X R T R N , C L A 

0 4 5 5 5 6 4 4 J M P I X T S T A C 

/ C H A N G E R O W , 

0 4 5 6 0 0 0 0 X C O D E , 0 

0 4 5 7 7 2 4 0 C L A C M A 

0 4 6 0 1 0 4 2 T A D P L A N E 
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0 4 6 1 7 1 0 6 

0 4 6 8 3 0 4 4 

0 4 6 3 7 2 4 0 

0 4 6 4 1 0 4 1 

0 4 6 5 1 0 4 4 

0 4 6 6 7 1 0 6 

0 4 6 7 1 0 4 0 

0 4 7 0 5 6 5 6 

6 4 7 1 0 0 0 0 

0 4 7 2 1 0 2 0 

0 4 7 3 3 0 4 4 

0 4 7 4 1 0 4 4 

0 4 7 5 7 1 1 0 

0 4 7 6 7 1 1 0 

0 4 7 7 7 1 1 0 

0 5 0 0 7 1 1 0 

0 5 0 1 3 0 4 2 

0 5 0 2 1 0 4 2 

0 5 0 3 7 1 0 6 

0 5 0 4 . 7 0 0 6 

0 5 0 5 7 0 4 1 

0 5 0 6 1 0 4 4 

0 5 0 7 7 1 1 0 

0 5 1 0 71 1 0 

0 5 1 1 3 0 4 1 

0 5 1 2 1 0 4 2 

0 5 1 3 7 1 0 6 

0 5 1 4 1 0 4 1 

0 5 1 5 7 0 0 6 

0 5 1 6 7 0 4 1 

0 5 1 7 1 0 4 4 

0 5 2 0 3 0 4 0 

0 5 2 1 1 0 4 0 

0 5 2 2 1 0 3 4 

0 5 2 3 4 5 0 4 

0 5 2 4 1 0 3 7 

6 5 2 5 4 5 0 4 

0 5 8 6 1 0 4 1 

0 5 2 7 1 0 3 4 

0 5 3 0 4 5 0 4 

0 5 3 1 1 0 3 7 

0 5 3 2 4 5 0 4 

0 5 3 3 1 0 4 2 

0 5 3 4 1 0 3 4 

0 5 3 5 4 5 0 4 

0 5 3 6 5 6 7 1 

C L L R T L 

D C A S A V E 

C L A C M A 

T A D C O L U M N 

T A D S A V E 

C L L R T L 

T A D R O W 

J M P I X C O D E 

/ C O N V E R T M O V E C O D E T O R O W , C O L U M N , P L A N E 

X C N V R T , 0 

T A D M I N U S l 

D C A S A V E 

T A D S A V E 

C L L R A R 

C L L R A R 

C L L R A R 

C L L R A R 

D C A P L A N E 

T A D P L A N E 

C L L R T L 

R T L 

C I A 

T A D S A V E 

C L L R A R 

C L L R A R 

D C A C O L U M N 

T A D P L A N E 

C L L R T L 

T A D C O L U M N 

R T L 

C I A 

T A D S A V E 

D C A R O W 

T A D R O W 

T A D K 2 6 1 

P R I N T C 

T A O COMMFi 

P R I N T C 

T A O C O L U M N 

T A D K 2 6 1 

P R I N T C 

T A D COMMAl 

P R I N T C 

T A D P L A N E l 

T A D K 2 6 1 

P R I N T C 

J M P I X C N V R T 

P A U S E 

/ S U B R O U T I N E S T R A T 
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0 5 3 7 

0 5 4 0 

0 5 41 

0 5 4 2 

0 5 4 3 

0 5 4 4 

0 5 4 5 

0 5 4 6 

0 5 4 7 

0 5 5 0 

0 5 5 1 

0 5 5 2 

0 5 5 3 

0 5 5 4 

0 5 5 5 

0 5 5 6 

0 5 5 7 

0 5 6 0 

0 5 6 1 

0 5 6 2 

0 5 6 3 

0 5 6 4 

0 5 6 5 

0 5 6 6 

0 5 6 7 

0 5 7 0 

0 5 7 1 

0 5 7 2 

0 6 0 0 

0 6 0 1 

0 6 0 2 

V 6 0 3 

0 6 0 4 

0 6 0 5 

0 6 0 6 

0 60 7 

0 6 1 0 

0 61 1 
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C 0 U N T 2 
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D C A C O U N T l 
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D C A X R l 

D C A M 3 
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S C A N 0 1 

/ N E S T E D L O O P S 
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S7(> 

+ 6 0 0 

S C A N W 1 i S Z 

T A D 

D C A 
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T A D 
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I X R l 

T E S T l 

I X R l 

T E S T 2 

I X R l 

T E S T S 

/ S K I P IF T E S T N O . > 0 

T A D T E S T l 

S N A S Z A C L A 

J M P D O N E G 1 
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D C A X R 2 

T A O M 7 6 

S U M O F 

•3N A 
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gov 6 
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0 6 1 5 3 0 6 0 D C A C O U N I 2 

0 6 ! 6 1 41 1 S C A N 02., T A D I X R £ 

0 6 1 7 1 0 4 7 T A D T E S T l 

0 6 2 0 7 6 4 0 S Z A C L A 

0 6 2 1 5 3 6 4 J M P D O N EG 

0 6 2 2 73^)4 C L A C L L C M A R A L 

0 6 2 3 10 5 4 T A D M 3 

0 6 2 4 7 7 5 0 S P A S N A C L A 

0 6 2 5 5 5 0 6 J M P 1 RE", 'RNl 

/ F I N D A B L A N K S Q U A R E Ml O N T H E R O W W I T H S U M O F T E S T l 

0 6 2 6 1 0 3 3 T A D P 7 6 

0 6 2 7 1 0 6 0 T A D C 0 U N T 2 

0 6 3 0 7 1 6 6 C L L R T L 

6 6 3 1 1 0 7 2 T A D R O W P 

0 6 3 2 3 0 1 2 D C A X R 3 

.6633 1 6 2 2 T A D M 4 

0 63/1 3 0 61 D C A C O U N T S 

0 6 3 5 1 4 1 2 S C A N 6 3 , T A D I X R 3 

6 6 3 6 3 6 5 2 D C A M l 

6 6 3 7 1 4 5 2 T A D 1 Ml 

0 6 4 6 7 6 4 6 S Z A C L A 

0 6 4 1 5 3 6 2 J M P D O N £013 

6 6 4 2 1 0 5 0 T A D T E S T 2 

0 6 4 3 7 7 4 0 S M A S Z A C L A 

6 6 4 4 5 5 0 7 J M P i R E T R N 2 

/ F I N D R O W W I T H A S U M O F T E S T 2 

0 6 4 5 1 0 7 1 T A D S U M P 

0 6 4 6 3 0 1 3 D C A X R 4 

0 6 4 7 1 0 2 6 T A D M 7 6 

0 6 5 0 3 0 6 2 D C A C O U N T S 

0 6 5 1 1 4 1 3 S C A N C : ; 4 . , T A D 1 X P 4 

0 6 5 2 1 0 5 0 T A D T E S T 2 

0 6 5 3 7 6 4 0 S Z A C L A 

0 6 5 4 5 3 6 0 J M P D O N E 0 | 4 

0 6 5 5 i f t l 1 T A D X R 2 

0 6 5 6 7 0 4 1 C I A 

6 6 5 7 1 0 1 3 T A D X R 4 

0 6 6 0 7 6 5 0 S N A C L A 

6 6 6 1 5 3 6 0 J M P D O N E 0 J 4 

/ F I N D T H E B L A N K S Q U A R E M l O N R O W W I T H . S U M - T E S T 2 

0 6 6 2 1 0 3 3 T A D P 7 6 

0 6 6 3 1 0 6 2 T A D C 0 U N T 4 

6 6 6 4 7 1 0 6 C L L R T L 21 
0 6 6 5 1 0 7 2 T A O R O W P 

0 6 6 6 3 0 1 4 D C A X R 5 



0 6 6 7 1 0 1 4 T A D X R 5 

0 6 7 0 3 0 1 5 D C A X R 6 

0 6 7 1 1 0 2 2 T A D M 4 

0 6 7 2 3 0 6 3 D C A C O U N T S 

0 6 7 3 1 4i 4 S C A N 6 5 , T A D I X R 5 

0 6 7 4 7 0 4 1 C I A 

0 6 7 5 1 6 5 2 T A D M l 

0 6 7 6 7 6 4 0 S Z A C L A 

0 67 7 5 3 5 6 J M P D O N E 0 5 

0 7 0 0 1 0 5 1 T A D T E S T S 

0 7 0 1 7 7 4 0 S M A S Z A C L A 

0 7 0 2 5 5 0 7 J M P I R E T R N e 

/ F I N D A N Y B L A N K S Q U A 

0 7 0 3 1 0 2 2 T A D M 4 

0 7 0 4 3 0 6 4 D C A C 0 U N T 6 

0 70 5 1 41 5 S C A N 0 6 , T A D I X R 6 

0 7 0 6 3 0 5 3 D C A M 2 

0 7 0 7 1 4 5 3 T A D I M 2 

0 7 1 0 . 7 6 4 0 S Z A C L A 

8 711 5 3 5 4 J M P D O N E 0 6 

/ F I N D A R O W W H O S E S U 

0 7 1 2 1 0 7 1 T A D S U M P 

0 7 1 3 301 6 D C A X R 7 

0 7 1 4 1 0 2 6 T A D M 7 6 

0 7 1 5 3 0 6 5 D C A C O U N T 7 

0 7 1 6 1 41 6 S C A N 0 7 , T A D I X R 7 

0 7 1 7 1 0 5 1 T A D T E S T S 

0 7 2 0 7 6 4 0 S Z A C L A 

0 721 5 3 5 2 J M P D O N E 0 7 

/ T E S T IF S A M E R O W A S 

8 7 2 2 1 0 1 6 T A D X R 7 

0 7 2 3 7 0 4 1 C I A 

0 7 2 4 1 0 1 1 T A D X R 2 

0 7 2 5 7 6 5 0 S N A C L A 

0 7 2 6 5:352 ./ J M P D O N E 0 7 

0 7 2 7 1 0 1 6 X R 7 

0 7 3 0 7 0 4 1 C I A 

0 7 3 1 1 0 1 3 T A O X R 4 

0 7 3 2 7 6 5 0 S N A C L A 

0 7 3 3 5 3 5 2 J M P D O N E 0 7 

/ F I N D T H E B L A N K S Q U A 

0 7 3 4 10 3 3 T A D P 7 6 

0 7 3 5 1 0 6 5 T A D C O U N T 7 

0 7 3 6 7 1 0 6 C L L R T L 

0 7 3 7 18 7 2 T A D R O W P 

T E S T 3 
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0 7 4 0 3 0 1 7 D C A X R 8 

0 7 4 1 1 0 2 2 T A D M 4 

0 7 4 2 3 0 6 6 D C A COUNtTB 

0 7 4 3 1 4 1 7 S C A N 0 8 , T A O I X R g 

0 7 4 4 7 0 4 1 C I A 

0 7 4 5 1 0 5 3 T A D M 2 

0 7 4 6 7 6 5 0 S N A C L A 

0 7 4 7 5 5 1 0 J M P I R E T R N 3 

/ L O O P E N D S * * * 

0 7 5 0 2 0 6 6 D O N E 0 8 , I S Z C 0 U N T 8 

0 7 5 1 5 3 4 3 J M P S C A N 0 8 

0 7 5 2 2 0 6 5 D O N E 0 7 , I S Z C 0 U N T 7 

0 7 5 3 5 3 1 6 J H P S C A N 0 7 

0 7 5 4 2 0 6 4 D O N E 0 6 , I S Z C 0 U N T 6 

0 7 5 5 5 3 0 5 J M P S C A N 0 6 

0 7 5 6 2 0 6 3 O O N E 0 5 , I S Z C O U N T S 

0 7 5 7 . 5 2 7 3 J M P S C A N 0 5 

0 7 6 0 2 0 6 2 D O N E 0 4 , I S Z C 0 U N T 4 

0 7 6 1 5 2 5 1 J M P S C A N 0 4 

0 7 6 2 

0 7 6 3 

0 7 6 4 

0 7 6 5 

2 0 6 1 

5 2 3 5 

2 0 6 0 

5 2 1 6 

D O N E 0 3 , I S Z C O U N T S 

J M P S C A N 0 3 

D O N E 0 2 . I S Z C 0 U N T 2 

J M P S G A N 0 2 

0 7 6 6 2 0 5 7 D 0 N E 6 1 , I S Z C O U N T l 

0 7 6 7 5 2 0 0 J M P S C A N 0 1 

0 7 7 0 5 3 7 7 J M P E N D P A G E 

0 7 7 7 3 0 5 2 

1 0 0 0 3 0 5 3 

1 0 6 1 5 2 2 0 

* 7 7 7 

E N D P A G E , D C A H I 

D C A M 2 

J M P RTURijJ 

/ R E T U R N S F R O M STI^vAT * * * 

/ W I N O R L O S E - M 

1 0 0 2 1 0 3 3 R T R N 0 1 , T A D P 7 6 

1 0 0 3 1 0 6 0 T A D C O U N 

1 0 0 4 7 1 0 6 C L L R T L 

1 8 0 5 1 0 7 2 T A D R O W P 

1 0 0 6 7 0 0 1 l A C 

1 8 0 7 3 0 5 2 O C A M l 

A R O W S U B S C R P T 
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1 0 1 0 3 0 5 3 D C A M 2 

1 0 1 1 5 2 2 0 J M P R T U R N 

1 0 1 2 7 3 8 0 R T R N 0 2 , C L A C L L 

1 0 1 3 3 0 5 3 D C A M 2 

1 0 1 4 1 0 6 7 R T R N 0 3 , T A D M O V E P 

101 5 7 0 41 C I A 

1 0 1 6 1 0 5 2 T A D Ml 

1 0 1 7 3 0 5 2 D C A Ml 

1 0 2 0 1 6 2 3 R T U R N , T A D I S T R T P T 

1 0 2 1 3 0 4 4 D C A S A V E 

1 3 2 2 5 4 4 4 J M P I S A V E 

1 0 2 3 0 5 3 7 S T R T P T , S T R T G 



P A U S E 

/ S U B R O U T I N E B O A R D * * * P R I N T - O U T O F B O A R D 

1 0 2 4 

1 0 2 5 

1 0 2 6 

1 0 2 7 

1 8 3 0 

1 0 3 1 

1 0 3 2 

1 0 3 3 

10 3 4 

1 0 3 5 

1 0 3 6 

1 0 3 7 

1 0 40 

1 0 4 1 

10 4 2 

1 0 4 3 

10 4 4 

1 0 4 5 

10 4 6 

1 0 4 7 

10 5 0 

1 0 5 1 

1 0 5 2 

10 5 3 

1 0 5 4 

10 5 5 

1 0 5 6 

10 5 7 

10 6 8 

1 8 6 1 

10 6 2 

1 0 6 3 

1 0 6 4 

10 6 5 

10 6 6 

1 0 6 7 

1 0 7 0 

1 0 7 3 

10 7 2 

1 0 7 3 

1 0 7 4 

1 0 7 5 

10 7 6 

10 77 

1 1 0 0 

1 1 0 1 

1 1 0 2 

0 8 0 0 

1 0 3 5 

4 5 0 4 

1 0 2 2 

3 8 5 7 

7 2 0 1 

3 0 4 2 

4 4 7 5 

3 8 5 7 

1 0 2 2 

3 0 6 0 

7 2 8 1 

3 0 4 0 

4 4 7 5 

3 0 7 2 

1 0 2 2 

3 0 61 

7 2 0 1 

3 0 4 1 

4 4 7 7 

1 0 6 7 

3 0 4 4 

1 4 4 4 

7 4 5 0 

5 2 6 4 

7 5 1 0 

5 3 0 4 

1 0 2 3 

7 6 5 0 

1 3 0 7 

1 3 1 8 

7 4 1 8 

1 0 3 6 

4 5 0 4 

4 4 7 5 

3 0 7 4 

2 0 41 

2 8 6 3 

5 2 4 7 

4 4 7 5 

3 0 5 7 

2 0 4 0 

2 0 6 0 

5 2 41 

2 0 4 2 

2 0 5 7 

5 2 3 3 

C U B E , 0 

T A D L F 

P R I N T C 

T A D H 4 

D C A C O U N t l 

C L A I A C 

D C A P L A N I ; 

P L N L O P , J M S I M E $ A G E 

T E X T l 3 

T A D M 4 

D C A C O U N ' 

C L A I A C 

D C A R O W 

R O W L O P . J M S I M E S A G E 

T E X T l 4 

T A D M 4 

D C A C O U N ' 

C L A l A C 

D C A COLUi^iN 

C O L O O P j I C O D E 

M O V E P 

S A V E 

I S A V E 

P R T S F I C 

S T A R 

W 5 

C L A 

X G D E 

0 0 0 D E 

P R T S P C * 

J M S 

T A O 

D C A 

T A D 

S N A 

J M P 

S P A 

J M P 

T A D 

S N A 

T A D 

T A D 

S K P 

T A D S P A G U 

P R I N T C 

J M S i M E S S A G E 

T E X T ! 5 

I S Z COLUMkNi 

I S Z C O U N T S 

J M P C O L O O P 

J M S i M E S A G E 

T E X T l 3 

I S Z R O W 

I S Z C O U N T S 
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I S Z P L A N E 

I S Z C O U N T ! 
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1 1 0 3 5 6 2 4 J M P 1 C U b E 

1 1 0 4 7 8 0 0 S T A R , C L A 

1 1 0 5 1 31 1 T A D C S T A R 

1 1 0 6 5 2 6 5 J M P P R T S P C + 1 

1 1 0 7 0 0 1 1 X C D E , 1 1 

1 1 1 0 0 3 1 7 O C O D E , 3 1 7 

1 1 1 1 0 2 5 2 C S T A R , 2 5 2 

/ M E S S A G E P R I N T O U T * 

* 1 2 0 0 

1 2 0 0 0 0 0 0 P R N T X T , 0 

1 2 0 1 .72 4 0 C L A C M A 

1 2 0 2 1 6 0 0 T A D I P R N T X T 

1 2 0 3 3 6 1 0 D C A 1 6 

1 2 0 4 2 2 0 0 I S Z P R N T X T 
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1 2 0 6 3 2 1 7 D C A M S R G H T 
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121 1 7 0 1 2 R T R 
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1 2 2 5 7 5 0 0 S M A 

1 2 2 6 5 2 3 1 J M P . + 3 
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12 3 0 5 2 4 4 J M P M T P 
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1 2 3 2 7 4 4 0 S Z A 

1 2 3 3 5 2 3 6 J M P . + 3 

1 2 3 4 1 0 3 5 T A D L F 

1 2 3 5 5 2 4 4 J M P M T P 

1 2 3 6 1 2 5 2 T A D X M 2 

1 2 3 7 7 4 4 0 S Z A 

1 2 4 0 5 2 4 3 J M P . + 3 

1 2 4 1 1 2 4 6 T A D C R 

1 2 4 2 5 2 4 4 J M P M T P 

1 2 4 3 1 2 5 3 T A D C 2 4 5 

1 2 4 4 4 5 0 4 M T P , P R I N T C 
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1 2 4 6 0 2 1 5 C R , 2 1 5 

1 2 4 7 0 0 7 7 M A S K 7 7 , 7 7 

1 2 5 0 7 7 4 0 M 4 0 , - 4 6 

1 2 5 1 0 3 4 0 C 3 4 0 , 3 4 0 

1 2 5 2 1116 X M 2 , - 2 
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1 2 5 4 
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1 2 5 7 
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1 2 6 3 

1 2 6 4 

1 2 6 5 

1 2 6 6 

1 2 6 7 
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1 3 0 1 

1 3 0 2 

1 3 0 3 

1 3 0 4 

1 3 0 5 

1 3 0 6 

1 3 8 7 
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1 31 1 

1 3 1 2 

1 3 1 3 

1 31 4 

1 31 5 

1 32 6 

1 3 1 7 

I 3 2 0 

1 3 2 2 

1 3 2 2 

1 3 2 3 

1 3 2 4 

1 3 2 5 

1 3 8 6 
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4 5 0 3 

1 30 5 

7 4 5 0 

5 2 7 6 

1 3 0 6 

7 6 5 0 

5 2 7 7 

4 5 0 3 

1 0 3 1 

7 6 4 0 

5 2 6 4 

4 4 7 5 

. 3 0 3 6 

1 2 5 4 

1 0 2 1 

3 2 5 4 

5 6 5 4 

2 2 5 4 

7 8 0 0 

4 5 0 3 

1 0 31 

7 6 4 0 

5 3 0 0 

5 6 5 4 

7 4 4 7 

0 0 1 3 

6 0 0 0 

1 0 2 2 

3 0 5 7 

1 4 5 2 

3 0 4 4 

7 2 4 0 

3 4 4 4 

1 0 6 7 

7 0 4 1 

1 0 4 4 

4 4 7 6 

1 0 3 6 
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X W N R O W , 

W I N R W , 

0 

R E A D C 
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T A D X Y E S N O 

T A O M I N U S 3 
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J M P I X Y E S N O 

I S Z X Y E S N O 
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1 3 2 7 5 7 0 7 

1 5 4 4 

1 5 4 5 

1 5 4 6 

1 5 4 7 

1 5 5 0 

1 5 5 1 

1 5 5 2 

1 5 5 3 

1 5 5 4 

I 5 5 5 

1 5 5 6 

1 5 5 7 

1 5 6 0 

1 5 6 1 

1 5 6 2 

1 5 6 3 

1 5 6 4 

1 5 6 5 

1 5 6 6 

1 5 6 7 

0 0 2 6 

0 6 5 3 

0 0 2 7 

0 0 5 2 

0 0 3 2 

0 0 4 7 

0 0 3 3 

W i£i 4 6 

0 0 0 1 

0 1 0 0 

S 0 1 5 

0 0 6 4 

0 0 0 4 

0 0 7 5 

0 0 2 0 

0 0 6 1 

0 0 2 6 

0 0 5 3 

0 0 2 7 

0 0 5 2 

J M P I X W N K O W 

H O V £ = . 

H = . - 1 

* . + 1 0 6 

SUi0=. 

* . + 1 1 4 

W0 i T L S T = . 

D E C i HP L 

/ W A I T L I S T : 

2 2 ; 4 3 ; : 3 ; 4 2 ; 2 6 ; 3 9 ; 2 7 ; 3 8 ; 1 ; 6 4 

1 3 ; 4 ; 6 1 ; 1 6 ; 4 9 ; 2 2 ; 4 3 ; 2 3 ; 4 2 

1 5 7 p 

1 5 7 1 

1 5 7 2 

1 5 7 3 

1 5 7 4 

1 5 7 5 

1 5 7 6 

1 3 5 5 

1 4 0 2 

1 4 2 7 

! 3 3 0 

1 3 5 6 

1 4 0 1 

1 4 2 4 

P A U S E 

R O W L S T = 

/ P O W A R R A Y : 

2 2 + 0 : 4 3 + A ; 6 4 + M ; ' 1 +i 
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1 5 7 7 

1 6 0 0 

1 6 6 1 

1 6 0 2 

1 6 6 3 

1 6 8 4 

1 60 5 

1 6 0 6 

1 6 8 7 

1 6 1 0 

1 61 1 

1 6 1 2 

1 61 3 

1 61 4 

1 61 5 

1 61 6 

1 61 7 

1 6 2 0 

1 6 2 1 

1 6 2 2 

1 6 2 3 

1 6 2 4 

1 6 2 5 

1 62 6 

1 6 2 7 

1 6 3 0 

1 6 3 1 

1 6 3 2 

1 6 3 3 

1 6 3 4 

I 6 3 5 

1 6 3 6 

1 6 3 7 

1 6 4 8 

1 6 4 1 

1 6 4 2 

1 6 4 3 

1 6 4 4 

1 6 4 5 

1 6 4 6 

1 6 4 7 

1 6 5 8 

1 651 

1 6 5 2 

1 6 5 3 

1 6 5 4 

1 6 5 5 

1 6 5 6 

1 6 5 7 

1 6 6 8 

1 661 

1 6 6 2 

1 6 6 3 

1 6 6 4 

1 3 3 3 

1 3 6 1 

1 3 7 6 

1 41 3 

1 3 4 4 

3 3 6 2 

1 3 7 5 

1 4 1 0 

1 3 4 7 

1 3 5 5 

1 4 0 1 

1 4 2 5 

1 3 3 1 

1 3 5 6 

1 4 0 2 

1 4 2 6 

1 3 3 2 

1 3 5 6 

1 3 7 5 

1 41 4 

1 3 3 7 

1 3 6 2 

1 4 0 1 

1 4 2 0 

I 3 4 3 

1 3 6 1 

1 3 7 5 

1 41 1 

1 3 4 5 

1 3 6 2 

1 3 7 6 

1 41 2 

1 3 4 6 

1 3 5 5 

1 3 7 6 

1 41 7 

1 3 3 4 

1 3 6 1 

1 4 0 2 

1 4 2 3 

1 3 40 

1 3 5 5 

1 3 7 5 

1 41 5 

1 3 3 5 

1 3 5 6 

1 3 7 6 

1 41 6 

1 3 3 6 

1 3 6 1 

1 40 1 

1 4 2 1 

1 3 4 1 

1 3 6 2 

2 3 + M ; 4 2 + K i 6 1 + K ; 4 + M 

2 6 + M ; 3 9 + M ; 5 2 + K ; 1 3 + M 

2 7 + M j 3 8 + M ; 4 9 + M.; 1 6 + M 

2 2 + M J 4 2 + M i 6 2 + M J 2 + M 

2 3 + M ; 4 3 + IM; 6 3 + M i 3 + M 

2 3 + M ; 3 8 + M ; 5 3 + M J 8 + M 

2 7 + M ; 4 2 + M ; 5 7+ M ; 1 2 + M 

2 6 + M i 3 8 + Kii 5 0 + M J 1 4 + M 

2 7 + M ; 3 9 + M i 5 1 + H ; 1 5 + ? 

2 2 + M J 3 9 + M J 5 6 + M J 5 + M 

2 6 + M j 43+MiS 6 0 + Mji 9 + M 

2 2 + M J 3 8 + M ; 5 4 + M J 6 + M 

2 3 + M J 3 9 + M J 5 5 + M J 7 + M 

2 6 + M J 4 2 + M J 5 8 + M J 1 W + M 
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1 6 6 5 1 / 0 2 

1 6 6 6 1 4 2 2 

1 6 6 7 1 3 4 2 

1 6 7 0 1 3 5 5 

1 6 7 1 1 3 5 6 

1 6 7 2 1 3 5 7 

1 6 7 3 1 3 5 4 

1 6 7 4 1 3 6 1 

1 6 7 5 1 3 6 2 

1 6 7 6 1 3 6 3 

1 6 7 7 1 3 6 0 

1 7 0 0 1 3 5 5 

1 7 0 1 1 3 6 1 

1 7 0 2 1 3 6 5 

1 7 0 3 1 3 5 1 

1 7 0 4 1 3 5 6 

1 7 0 5 1 3 6 2 

1 7 0 6 1 3 6 6 

1 7 0 7 1 3 5 2 

1 7 1 0 1 3 5 5 

1 7 1 1 1 3 6 2 

1 7 1 2 1 3 6 7 

1 7 1 3 1 3 5 G 

2 7 1 4 1 3 5 6 

1 7 1 5 1 3 6 1 

1 7 1 6 1 3 6 4 

1 7 1 7 1 3 5 3 

1 7 2 0 1 3 7 5 

1 7 2 1 1 3 7 6 

1 7 2 2 1 3 7 7 

1 7 2 3 1 3 7 4 

1 7 2 4 1 4 0 1 

1 72 5 1 4 0 2 

1 72 6 1 4 0 3 

1 7 2 7 1 4 0 0 

1 7 3 0 1 3 7 5 

1 7 3 1 1 4 0 1 

1 7 3 2 1 4 0 5 

1 7 3 3 1 3 7 1 

1 7 3 4 I 3 7 6 

1 7 3 5 1 4 0 2 

1 7 3 6 1 4 0 6 

1 7 3 7 1 3 7 2 

1 7 4 0 1 3 7 5 

1 741 1 4 0 2 

1 7 4 2 1 4 0 7 

1 7 4 3 1 3 7 0 

! 7 4 4 1 3 7 6 

1 7 4 5 1 4 0 1 

I 7 4 6 1 4 0 4 

17 47 1 3 7 3 

1 7 5 0 1 4 2 4 

1 7 5 1 1 3 3 0 

1 7 5 2 1 3 5 4 

2 7 + M J 4 3 + M J 5 9 + M J 

2 2 + H J 2 3 + M j 2 4 + 8 ; 2 1 + M 

2 6 + M J 2 7 + M J 2 8 + M J 2 5 + M 

2 2 + M J 2 6 + M J 3 0 + M j 

2 3 + M J 2 7 + M J 3 1 + M j 

2 2 + M J 2 7 + M J 3 2 + M J 

1 + M 

8 + M 

9 + M 

7 + M 

2 3 + M j 2 6 + M J 2 9 + M J £ 0 + M 

3 8 + M j 3 9 + M J 4 0 + M J 3 7 + M 

4 2 + MJ 4 3+Mi J 4 4 + K J 41+M) 

3 8 + MJ 4 2 + M;J 4 6 + M J 3 4 + M 

3 9 + M J 4 3 + M J 4 7 + M J 3 5 + M 

3 8 + M J 4 3 + M J 4 & + M J 3 3 + M 

3 9 + M J 4 2 + M J 4 5 + M J Q 6 + M 

JO 



1 7 5 3 1 4 0 0 

1 7 5 4 1 4 2 7 

1 7 5 5 1 3 3 3 

1 7 5 6 1 3 5 7 

1 7 5 7 1 4 0 3 

17 6 0 1 4 1 0 

1 7 6 1 1 3 3 3 

1 7 6 2 1 3 5 2 

1 7 6 3 1 3 7 1 

1 7 6 4 1 4 2 4 

1 7 6 5 1 3 4 7 

! 7 6 6 1 3 6 6 

1 7 6 7 1 4 0 5 

1 7 7 0 1 41 0 

1 7 7 1 1 3 4 4 

1 7 7 2 ,1 3 6 0 

1 7 7 3 1 3 7 4 

1 7 7 4 1 41 3 

1 7 7 5 1 3 4 7 

1 7 7 6 1 3 6 3 

1 7 7 7 1 3 7 7 

2 0 0 0 1 41 3 

2 0 0 1 . 1 3 3 0 

2 0 0 2 1 3 5 1 

2 0 0 3 1 3 7 2 

2 0 0 4 1 4 2 7 

2 0 0 5 1 3 4 4 

2 0 0 6 1 3 6 5 

2 0 0 7 1 4 0 6 

2 0 1 0 1 4 1 0 

2 0 1 1 1 3 3 0 

2 0 1 2 1 3 5 0 

2 0 1 3 1 3 7 0 

2 0 1 4 1 41 3 

2 0 1 5 1 3 3 3 

2 0 1 6 1 3 5 3 

2 0 1 7 1 3 7 3 

2 0 2 0 1 4 2 4 

2 0 2 1 1 3 4 4 

2 0 2 2 1 3 6 4 

2 0 2 3 1 4 0 4 

8 0 2 4 1 4 2 7 

2 0 2 5 1 3 4 7 

2 0 2 6 1 3 6 7 

2 0 2 7 1 4 0 7 

2 0 3 0 1 3 3 3 

2 0 31 1 3 3 0 

2 0 3 2 1 3 3 1 

2 0 3 3 1 3 3 2 

2 0 3 4 1 3 4 7 

2 0 3 5 1 3 4 4 

2 0 3 6 1 3 4 5 

2 0 3 7 1 3 4 6 

2 0 4 0 1 3 4 4 

4 + M ; 

6 1 + M J l+MlJ 2 1 + M J 4 1 + M 

6 4 + M j 4 + M j 2 4 + M j 4 4 + M 

4 9 + M ; 4 + M J 1 9 + M J 3 4 + M 

6 1 + M l 1 6 + M j 3 1 + K J 4 6 + M 

4 9 + M ; 1 3 + M f 2 5 + M j 3 7 + M 

5 2 + M ; 1 6 + M ; 2 B + M ; 4 0 + M 

5 2 + M j 1 + M ; 1 8 + M ; 3 5 + M 

6 4 + M ; 1 3 + M J 3 0 + M J 4 7 + M 

4 9 + M J 1 + M J 1 7 + M J 3 3 + M 

5 2 + M J 4 + M J £ 0 + M j 3 6 + M 

6 1 + M J 1 3+'MJ 2 

6 4 + M j 1 6 + M J 

1 + M J 

9 + M J 4 5 + M 

2 + M J 4 b + M 

1 6 + M J 1 3 + M J 

2 + M J 3 + M 

4 + M ; 1 5 + M 

31 



2 0 41 1 3 3 0 

2 0 4 2 1 3 3 4 

2 0 4 3 1 3 4 0 

2 0 4 4 1 3 / 7 

2 0 4 5 1 3 3 3 

2 0 4 6 1 3 3 7 

2 0 4 7 1 3 4 3 

2 0 5 0 1 3 4 7 

2 0 51 1 3 3 0 

2 0 5 2 1 3 3 5 

2 0 5 3 1 3 4 2 

2 0 5 4 1 3 4 4 

2 0 5 5 1 3 3 3 

2 0 5 6 1 3 3 6 

2 0 5 7 1 3 4 1 

2 0 6 0 1 41 3 

2 0 61 1 4 1 0 

2 0 6 2 1 41 1 

2 0 6 3 1 4 1 2 

2 0 6 4 1 4 2 7 

2 0 6 5 1 4 2 4 

2 0 6 6 1 4 2 5 

2 0 6 7 1 4 2 6 

2 0 70 1 4 2 4 

2 0 71 1 4 1 0 

2 0 7 2 1 41 4 

2 0 7 3 1 4 2 0 

2 0 7 4 1 4 2 7 

2 0 7 5 1 41 3 

2 0 7 6 1 41 7 

2 0 7 7 1 4 2 3 

21 0 0 1 4 2 7 

2 1 0 1 1 41 0 

2 1 0 2 1 41 5 

2 1 0 3 1 4 2 2 

2 1 0 4 1 4 2 4 

2 1 8 5 1 41 3 

2 1 0 6 1 41 6 

2 1 0 7 1 4 2 1 

2 1 1 0 1 3 5 1 

21 1 1 1 3 7 1 

21 1 2 1 41 1 

2 1 1 3 1 3 3 1 

2 1 1 4 1 3 5 2 

2 1 1 5 1 3 7 2 

2 1 1 6 1 4 1 2 

2 1 1 7 1 3 3 2 

21 2 0 1 3 5 4 

2 1 2 1 1 3 7 4 

21 2 2 1 41 4 

2 1 2 3 1 3 3 4 

2 1 2 4 1 3 5 7 

8 1 2 5 1 3 7 7 

2 1 2 6 1 4 1 7 

1 3 + M J 1 + M j 5 + M J 9 + M 

1 6 + M J 4 + M J 8 + M J 1 2 + M 

1 9 + M J 3 5 + H J 5 1 + M J 

2 1 + M J 3 7 + M J 5 3 + M ; 

1 6 + M J 1 + M J 6 + M J 1 + M 

1 3 + M J 4 + M J 7 + M J 1 0 + M 

5 2 + M J 4 9 + M j 5 0 + M J 5 + M 

6 4 + M J 6 1 + M J 6 2 + M J 6 3 + M 

6 1 + M J 4 9 + M j 5 3 + M J 5 7 + M 

6 4 + M J 5 2 + M J 5 6 + M J 6 0 

6 4 + M J 4 9 + M J 5 4 + M j 5 9 + M 

61+MiJ 5 2 + MJ 55+MiJ 5 8 

1 6 + M J 3 4 + M j 5 0 + M ; 2 + M 

-M 

+ M 

+ M 

+ M 



2 1 2 7 

21 3 0 

2 1 3 1 

21 3 2 

21 3 3 

2 1 3 4 

2 ! 3 5 

2 1 3 6 

2 1 3 7 

21 4 0 

21 41 

21 4 2 

81 4 3 

21 4 4 

21 4 5 

21 4 6 

21 4 7 

21 5 0 

21 51 

21 5 2 

21 5 3 

2 1 5 4 

21 5 5 

2 1 5 6 

21 5 7 

21 6 0 

21 61 

21 6 2 

21 6 3 

21 6 4 

Si 6 5 

21 6 6 

21 6 7 

21 7 0 

21 71 

21 7 2 

2 1 7 3 

2 1 7 4 

21 7 5 

21 7 6 

2 1 7 7 

2 2 0 0 

2 2 0 1 

2 2 0 2 

2 2 0 3 

2 2 0 4 

2 2 0 5 

2 2 0 6 

2 2 0 7 

2 2 1 0 

2 2 1 1 

2 2 1 2 

2 2 1 3 

2 2 1 4 

1 3 3 7 

1 3 6 0 

1 4 0 0 

1 4 2 0 

1 3 4 0 

1 3 6 3 

1 4 0 3 

1 4 2 3 

1 3 4 3 

1 3 6 5 

1 4 0 5 

1 4 2 5 

1 3 4 5 

1 3 6 6 

1 4 0 6 

1 4 2 6 

1 3 4 6 

1 3 3 5 

1 3 3 6 

1 3 3 7 

1 3 3 4 

1 3 4 1 

1 3 4 2 

1 3 4 3 

1 3 4 0 

1 3 3 5 

1 3 4 1 

1 3 4 5 

1 3 3 1 

1 3 3 6 

1 3 4 2 

1 3 4 6 

1 3 3 2 

1 3 5 1 

1 3 5 2 

1 3 5 3 

1 3 5 0 

1 3 6 5 

1 3 6 6 

1 3 6 7 

1 3 6 4 

1 3 5 4 

1 3 6 0 

1 3 6 4 

1 3 5 0 

1 3 5 7 

1 3 6 3 

1 3 6 7 

1 3 5 3 

1 3 7 1 

1 3 7 2 

1 3 7 3 

1 3 7 0 

1 4 0 5 

2 4 + M J 4 0 + M J 5 6 + M ; 8 + M 

2 5 + M ; 4 1 + M J 5 7 + M ; 9 + M 

2 8 + M j 4 4 + M J 6 0 + M J 1 2 + M 

3 0 + M J 4 6 + M J 6 2 + M ; 1 4 + M 

3 1 + M j 4 7 + M J 6 3 + M ; 1 5 + M 

6 + M J 7 + M I S + M ; 5 + M 

1 0 + M ; 1 1 + M J 1 2 + M J 9 + M 

6 + M ; 1 0 + M ; 1 4 + M ; 2 + M 

7 + M ; 1 1 + M ; 1 5 + M ; 3 + M 

18 + M ; 19 + M ; 2 i J + M ; i 7 + M 

3 9 + M ; 3 1 + M ; 3 3 + M ; 2 9 + M 

2 1 + M ; 2 5 + M j 2 9 + M ; 1 7 + M 

2 4 + M ; 28+MJ ae+Mj 2 0 + M 

3 4 + M ; 3 5 + M ; 3 6 + M ; 3 3 + M 



2 2 1 5 1 4 0 6 

2 2 1 6 1 4 0 7 

2 2 1 7 1 4 0 4 

2 2 2 0 1 3 7 4 

2 2 2 1 1 4 0 0 

2 2 2 2 1 4 0 4 

2 2 2 3 1 3 7 0 

2 2 2 4 1 3 7 7 

2 2 2 5 1 4 0 3 

2 2 2 6 1 4 0 7 

2 2 2 7 1 3 7 3 

2 2 3 0 1 41 5 

2 2 3 1 1 41 6 

2 2 3 2 1 41 7 

2 2 3 3 1 41 4 

2 2 3 4 1 4 2 1 

2 2 3 5 1 4 2 2 

2 2 3 6 1 4 2 3 

2 2 3 7 1 4 2 0 

2 2 4 0 1 41 5 

2 2 4 1 1 4 2 1 

2 2 4 2 1 4 2 5 

2 2 4 3 1 4 1 1 

2 2 4 4 1 41 6 

2 2 4 5 1 4 2 2 

2 2 4 6 1 4 2 6 

2 2 4 7 1 4 1 2 

2 2 5 0 

2 2 5 1 

2 2 5 2 

2 2 5 3 

2 2 5 4 

2 2 5 5 

2 2 5 6 

2 2 5 7 

2 2 6 0 

2 2 6 1 

2 2 6 2 

2 2 6 3 

2 2 6 4 

2 2 6 5 

2 2 6 6 

2 2 6 7 

2 2 7 0 

2 2 7 1 

2 2 7 2 

2 2 7 3 

2 2 7 4 

77 7 4 

0 0 0 1 

0 0 0 1 

7 7 6 1 

0 0 0 1 

0 0 0 1 

7 7 7 5 

0 0 0 1 

0 0 0 1 

7 7 6 6 

7 7 6 6 

0 0 0 1 

7 7 6 6 

7 7 7 3 

7 7 6 6 

7 7 7 6 

7 7 7 6 

0 0 0 1 

7 7 7 6 

7 7 7 7 

7 7 7 6 

4 6 + M i 4 7 + M i 4 S + M ; 4 5 

3 7 + M ; 4 1 + M ; 4 5 + M ; 3 3 + M 

4 0 + M ; 4 4 + M ; 4 g + M ; 3 6 + M 

5 4 + M ; 5 5 + M ; 5 6 + M ; 5 3 + M 

5 8 + M ; 5 9 + M ; 6 0 + M ; 5 7 + M 

5 4 + M ; 5 6 + M ; 6 2 + M ; 5 0 + M 

+ M 

5 5 + M ; 5 9 + M ; 

T E S T = . 

/ T E S T A R R A Y : 

-Ai l ; 1 

- 1 5 ; l ; 1 

- 3 ; i; 1 

- 1 0 ; - 1 0 ; 1 

- 1 0 ; - 5 ; - 1 0 

- 2 ; - 2 ; 1 

- 2 ; - i ; - 2 

6 3 + M ; 51 + M 
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2 2 7 5 

2 2 7 6 

2 2 7 7 

2 3 0 0 

2 3 0 1 

2 3 0 2 

2 3 0 3 

2 3 0 4 

2 3 0 5 

2 3 0 6 

2 3 0 7 

2 3 1 0 

2 3 1 1 

2 3 1 2 

2 3 1 3 

2 3 1 4 

2 3 1 5 

2 3 1 6 

7 7 7 6 

7 7 7 7 

7 7 7 7 

7 7 7 6 

0 0 0 0 

7 7 7 6 

7 7 7 3 

7 7 7 3 

7 7 6 6 

7 7 7 3 

7 7 7 3 

7 7 7 3 

7 7 7 3 

0 0 0 0 

7 7 6 6 

7 7 7 3 

0 0 0 0 

7 7 7 3 

- 2 5 

- 2 5 

- 1 5 - 1 

- 2 

- 5 5 - 5 5 - 1 0 

- 5 5 - 5 5 - 5 

- 5 5 0 5 - 1 0 

- 5 5 0 5 - 5 

O C T A L 

P A U S E 

/ T E X T M E S S A G E S * * + 

2 3 1 7 4 5 4 3 T E X T 0 1 , 4 5 4 3 

2 3 2 0 2 4 1 0 2 4 1 0 

2 3 2 1 1 1 2 3 1 1 2 3 

2 3 2 2 4 0 1 1 4 0 1 1 

2 3 2 3 2 3 4 0 2 3 4 0 

2 3 2 4 2 1 2 5 2 1 2 5 

2 3 2 5 0 2 1 1 0 2 1 1 

2 3 2 6 0 3 5 4 0 3 5 4 

2 3 2 7 4 0 6 3 4 0 6 3 

2 3 3 0 0 4 4 0 0 4 4 0 

2 3 3 1 2 4 1 1 2 4 1 1 

2 3 3 2 0 3 5 5 0 3 5 5 

2 3 3 3 2 4 0 1 2 4 0 1 

2 3 3 4 6 3 5 5 0 3 5 5 

2 3 3 5 2 4 1 7 2 4 1 7 

2 3 3 6 0 5 4 5 0 5 4 5 

2 3 3 7 4 3 4 3 4 3 4 3 

2 3 4 0 0 4 1 7 0 4 1 7 

2 3 4 1 4 0 3 1 4 0 3 1 

2 3 4 2 1 7 2 5 1 7 2 5 

2 3 4 3 4 0 2 7 4 0 2 7 

2 3 4 4 0 1 1 6 0 1 1 6 

2 3 4 5 2 4 4 0 2 4 4 0 

2 3 4 6 0 1 1 6 0 1 1 6 

2 3 4 7 4 0 0 5 4 0 0 5 

2 3 5 0 3 0 2 0 3 0 2 0 

2 3 5 1 1 4 0 1 1 4 0 1 

2 3 5 2 1 6 0 1 1 6 0 1 

2 3 5 3 2 4 1 1 2 4 1 1 35 



2 3 5 4 1 7 1 6 1 7 1 6 

2 3 5 5 4 0 1 7 4 0 1 7 

2 3 5 6 0 6 4 0 0 6 4 0 

2 3 5 7 1 0 1 7 1 0 1 7 

2 3 6 0 2 7 4 0 2 7 4 0 

2 3 6 1 2 4 1 7 2 4 1 7 

2 3 6 2 4 0 2 0 4 0 2 0 

2 3 6 3 1 401 1 4 0 1 

2 3 6 4 31 4 0 31 4 0 

2 3 6 5 7 7 4 0 7 7 4 0 

2 3 6 6 0 0 0 0 0 0 0 0 

2 3 6 7 4 5 4 3 T E X T 0 3 , 4 5 4 3 

2 3 7 0 4 3 2 4 4 3 2 4 

2 3 7 1 1 0 1 1 1 0 1 1 

2 3 7 2 2 3 4 0 2 3 4 0 

2 3 7 3 2 0 2 2 2 0 2 2 

2 3 7 4 1 7 0 7 1 7 0 7 

2 3 7 5 2 2 0 1 2 2 0 1 

2 3 7 6 1 5 4 0 1 5 4 0 

2 3 7 7 2 0 1 4 2 0 1 4 

2 4 0 0 0 1 31 0 1 3 1 

2 4 0 1 2 3 4 0 2 3 4 0 

2 4 0 2 2 4 1 1 2 4 1 1 

2 4 0 3 0 3 5 5 0 3 5 5 

2 4 0 4 2 4 0 1 2 4 0 1 

2 4 0 5 0 3 5 5 0 3 5 5 

2 4 0 6 2 4 1 7 2 4 1 7 

2 4 0 7 0 5 4 0 0 5 4 0 

2 4 1 0 1 7 1 6 1 7 1 6 

2 4 1 1 4 0 0 1 4 0 0 1 

2 4 1 2 4 0 6 4 4 0 6 4 

2 4 1 3 4 0 0 2 4 0 6 2 

2 4 ] 4 31 4 0 31 4 0 

2 4 1 5 6 4 4 0 6 4 4 0 

2 4 ! 6 0 2 3 1 0 2 3 1 

2 4 ! 7 4 0 6 4 4 0 6 4 

2 4 2 0 4 0 0 3 4 0 0 3 

2 4 2 1 2 5 0 2 £ 5 0 2 

2 4 2 2 0 5 5 6 0 5 5 6 

2 4 2 3 4 5 4 3 4 5 / 3 

2 4 2 4 8 4 1 0 2 4 1 0 

2 4 2 5 0 5 4 0 0 5 4 0 

2 4 2 6 1 7 0 2 1 7 0 2 

2 4 2 7 1 2 w 5 1 2 0 5 

2 4 3 0 0 3 2 4 0 3 2 4 

2 4 3 1 4 0 1 1 4 0 1 1 

2 4 3 2 2 3 4 0 2 3 4 0 

2 / 3 3 2 4 1 7 2 4 1 7 

2 4 3 / 4 ; 7 / G 0 7 

2 4 3 5 0 5 2 4 0 5 2 4 

2 4 3 6 / 0 6 4 4 0 6 4 

2 4 3 7 4 0 2 3 4 0 2 3 

2 4 4 0 P. I 2 5 2 1 2 5 
36 



8 4 4 1 01 2 2 0 1 2 2 

2 4 4 2 0 5 2 3 6 5 2 3 

2 4 4 3 4 0 1 1 4 0 1 1 

2 4 4 4 1 6 4 0 1 6 4 0 

2 4 4 5 0 1 4 0 0 1 4 6 

2 4 4 6 2 2 ! 7 2 2 1 7 

2 4 4 7 2 7 5 4 2 7 5 4 

2 4 5 0 4 0 0 5 4 0 0 5 

2 / 5 1 1 1 2 4 1 1 2 4 

2 4 5 2 1 0 0 5 1 0 0 5 

2 4 5 3 2 2 4 0 2 2 4 0 

2 4 5 4 2 6 0 5 2 6 0 5 

2 / 5 5 2 2 2 4 2 2 2 4 

2 4 5 6 1 1 0 3 1 1 0 3 
2 4 5 7 0 1 1 4 0 1 1 4 

2 4 6 0 1 4 3 1 1 4 3 1 

2 4 6 1 5 4 4 5 5 / 4 5 

2 4 6 2 4 3 0 4 4 3 0 4 

2 4 6 3 1 1 0 1 1 1 0 1 

2 4 6 4 0 7 1 7 0 7 1 7 

2 4 6 5 1 6 0 1 1 6 0 1 

2 4 6 6 1 41 4 1 41 4 

2 4 6 7 31 4 0 31 4 0 

2 4 7 0 1 7 2 2 1 7 2 2 

2 4 7 1 4 0 1 0 4 0 1 0 

2 4 7 2 1 7 2 2 1 7 2 2 

2 4 7 3 1 1 3 2 1 1 3 2 

2 4 7 4 1 7 1 6 1 71 6 

2 4 7 5 2 4 0 1 2 4 0 1 

2 4 7 6 1 41 4 1 41 4 
2 4 7 7 3 1 4 0 31 4 0 

2 5 0 0 2 4 1 0 2 4 1 0 

2 5 0 1 2 2 1 7 2 2 1 7 

2 5 0 2 2 5 0 7 2 5 0 7 

2 5 0 3 1 0 4 0 1 0 4 0 

2 5 0 4 2 4 1 0 2 41 0 

2 5 0 5 0 5 4 0 6 5 4 0 

2 5 0 6 0 3 2 5 0 3 2 5 

2 5 0 7 0 2 0 5 0 2 0 5 

2 5 1 0 5 6 4 0 5 6 4 0 

2 5 1 1 1 1 1 6 1 1 1 6 

2 5 1 2 2 0 2 5 2 0 2 5 

2 5 1 3 2 4 4 0 2 4 4 0 

2 5 1 4 1 51 7 1 51 7 

2 5 1 5 2 6 0 5 2 6 0 5 

2 5 1 6 2 3 4 0 2 3 4 0 

2 5 1 7 0 1 2 3 0 1 2 3 

2 5 2 0 4 0 2 2 4 0 2 2 

2 5 2 1 1 7 2 7 1 7 2 7 

2 52 2 5 4 4 5 5 4 4 5 

2 5 2 3 4 3 K 3 4 3 0 3 

2 5 2 4 1 7 1 4 1 7 1 4 

2 5 2 5 2 5 1 5 2 5 1 5 

2 5 2 6 1 6 5 4 1 6 5 4 



2 5 2 7 

2 5 3 0 

2 5 3 1 

2 5 3 2 

2 5 3 3 

2 5 3 4 

2 5 3 5 

2 5 3 6 

2 5 3 7 

2 5 4 0 

2 5 4 1 

2 5 4 2 

2 5 4 3 

2 5 4 4 

2 5 4 5 

2 5 4 6 

2 5 4 7 

2 5 5 0 

2 5 5 1 

2 5 5 2 

2 5 5 3 

2 5 5 4 

2 5 5 5 

2 5 5 6 

2 5 5 7 

2 5 60 

2 5 6 1 

2 5 6 2 

2 5 6 3 

2 5 6 4 

2 5 6 5 

2 5 6 6 

2 5 6 7 

2 5 7 0 

2 5 7 1 

2 5 7 2 

2 5 7 3 

2 5 7 4 

2 5 7 5 

2 5 7 6 

2 5 7 7 

2 6 0 0 

2 6 0 1 

2 6 0 2 

2 60 3 

2 60 4 

2 60 5 

2 60 6 

2 6 0 7 

2 6 1 0 

2 6 1 1 

2 6 1 2 

2 6 1 3 

2 61 4, 

4 0 2 0 

1 4 0 1 

1 60 5 

5 6 4 0 

1 1 0 6 

4 0 31 

1 7 2 5 

4 0 0 4 

1 7 4 0 

1 61 7 

2 4 4 0 

2 7 0 1 

1 6 2 4 

4 0 2 4 

1 0 0 5 

4 0 0 2 

1 7 0 1 

2 2 0 4 

4 0 2 0 

2 2 ! 1 

1 6 2 4 

0 5 0 4 

. 4 0 1 7 

2 5 2 4 

4 0 0 1 

2 4 4 0 

0 5 2 6 

8 5 2 2 

31 40 

2 3 2 4 

0 5 2 0 

5 4 4 5 

4 3 0 1 

1 6 2 3 

2 7 0 5 

2 2 4 0 

471 6 

1 7 4 7 

4 0 2 4 

1 7 4 0 

2 4 1 0 

0 5 4 0 

2 1 2 5 

0 5 2 3 

2 4 1 1 

1 7 1 6 

4 0 4 7 

0 2 1 7 

01 2 2 

0 4 4 0 

2 0 2 2 

1 1 1 6 

2 4 1 7 

2 5 2 4 

4 0 2 0 

1 4 0 1 

1 6 0 5 

5 6 4 0 

1 1 0 6 

4 0 31 

1 7 2 5 

4 0 0 4 

1 7 4 0 

1 61 7 

2 4 4 0 

2 7 0 1 

1 6 2 4 

4 0 2 4 

1 0 0 5 

4 0 0 2 

1 701 

2 2 0 4 

4 0 2 0 

2 2 1 1 

1 6 2 4 

0 50 4 

4 0 1 7 

2 5 2 4 

4 0 0 1 

2 4 4 0 

0 5 2 6 

0 5 2 2 

31 4 0 

2 3 2 4 

0 5 2 8 

5 4 4 5 

4 3 0 1 

1 6 2 3 

2 7 0 5 

2 2 4 0 

471 6 

1 7 4 7 

4 0 2 4 

1 7 4 0 

2 4 1 0 

0 5 4 0 

2 1 2 5 

0 5 2 3 

2 4 1 1 

1 71 6 

4 0 4 7 

0 2 1 7 

0 1 2 2 

0 4 4 8 

2 0 2 2 

1 1 1 6 

2 4 1 7 

2 5 8 4 



2 6 1 5 4 0 7 7 4 0 7 7 

2 6 1 6 4 7 5 6 4 7 5 6 

£ 6 1 7 4 0 1 7 4 0 1 7 

2 6 2 0 2 4 1 0 2 4 1 0 

2 6 2 1 0 5 2 2 0 5 2 2 

2 6 2 2 2 7 1 1 2 7 1 1 

2 6 2 3 2 3 0 5 2 3 0 5 

2 6 2 4 5 4 4 5 5 4 4 5 

2 6 2 5 4 3 2 4 4 3 2 4 

2 6 2 6 1 8 0 5 1 0 0 5 

2 6 2 7 4 0 0 2 4 0 0 2 

2 63'4 1 7 0 1 1 7 0 1 

2 6 3 1 2 2 0 4 2 2 0 4 

2 6 3 2 4 0 1 1 4 0 1 1 

2 6 3 3 2 3 4 0 2 3 4 0 

2 6 3 4 .2022 2 0 2 2 

2 6 3 5 1 1 1 6 1 1 1 6 

2 6 3 6 2 4 0 5 2 4 0 5 

2 6 3 7 0 4 4 0 0 4 4 0 

2 6 4 0 2 7 1 1 2 7 1 1 

2 6 4 1 2 4 1 0 2 4 1 0 

2 6 4 2 4 0 31 4 0 3 1 

2 6 4 3 . 1 7 2 5 1 7 2 5 

2 6 4 4 4 0 0 1 4 0 0 1 

2 6 4 5 2 3 4 0 2 3 4 0 

2 6 4 6 4 7 1 7 4 7 1 7 

2 6 4 7 4 7 5 4 4 7 5 4 

2 6 5 0 4 0 2 4 4 0 2 4 

2 6 5 1 1 0 0 5 1 0 0 5 

2 6 5 2 4 0 0 3 4 0 0 3 

2 6 5 3 1 7 1 5 1 7 1 5 

2 6 5 4 2 0 2 5 2 0 2 5 

2 6 5 5 2 4 0 5 2 4 0 5 

2 6 5 6 2 2 4 5 2 2 4 5 

2 6 5 7 4 3 0 1 4 3 0 1 

2 6 6 0 2 3 4 0 2 3 4 0 

2 6 6 1 4 7 3 0 4 7 3 0 

2 6 6 2 4 7 5 4 4 7 5 4 

2 6 6 3 4 0 0 1 4 0 0 1 

2 6 6 4 1 6 0 4 1 6 0 4 

2 6 6 5 4 0 2 4 4 0 2 4 

2 6 6 6 1 0 0 5 1 0 0 5 

2 6 6 7 4 0 2 7 4 0 2 7 

2 6 7 0 1 1 1 6 1 1 1 6 
2 6 7 1 1 61 1 1 61 1 

2 6 7 2 1 6 0 7 1 6 0 7 

2 6 7 3 4 0 2 2 4 0 2 2 

2 6 7 4 1 7 2 7 1 7 2 7 

2 6 7 5 4 0 0 1 4 0 0 1 

2 6 7 6 2 3 4 0 2 3 4 0 

2 6 7 7 4 7 5 2 4 7 5 2 

2 7 0 0 4 7 4 0 4 7 4 0 

2 701 5 6 4 5 5 6 4 5 

2 7 0 2 4 3 4 3 4 3 4 3 



T E X T 0 4 , 4 5 4 3 

4 3 2 3 

1 0 0 1 

1 41 4 

4 0 ! 1 

4 0 0 7 

i 7 4 0 
0 6 1 1 

2 2 2 3 

2 4 4 0 

7 7 4 0 

0 0 0 0 

2 7 0 3 

2 7 0 4 

2 7 0 5 

2 7 0 6 

2 70 7 

2 7 1 0 

2 7 1 1 

2 7 1 2 

2 7 ! 3 

2 7 1 4 

2 7 1 5 

2 7 1 6 

2 7 1 7 

2 7 2 0 

2 7 2 1 

2 7 2 2 

2 7 2 3 

2 7 2 4 

2 7 2 5 

2 7 2 6 

2 7 2 7 

2 7 3 0 

2 7 3 1 

2 7 3 2 

2 7 3 3 

2 7 3 4 

2 7 3 5 

2 7 3 6 

2 7 3 7 

2 7 40 

2 7 4 1 

2 7 4 2 

2 7 4 3 

2 7 4 4 

2 7 4 5 

2 7 4 6 

2 7 4 7 

2 7 5 0 

2 7 5 1 

2 7 5 2 

2 7 5 3 

2 7 5 4 

2 7 5 5 

2 7 5 6 

2 7 5 7 

2 7 60 

2 7 61 

2 7 6 2 

2 7 6 3 

4 3 0 0 

4 5 4 3 

4 3 2 3 

1 0 0 1 

1 41 4 

401 1 

4 0 0 7 

1 7 40 

0 61 1 

2 2 2 3 

2 4 4 0 

7 7 4 0 

0 0 0 0 

4 5 4 3 

4 3 3 1 

1 7 2 5 

2 2 4 0 

1 51 7 

2 6 0 5 

481 1 

2 3 4 0 

0 0 0 8 

4 5 4 3 

4 3 2 4 

1 0 0 1 

2 4 4 0 

1 5 1 7 

2 6 0 5 

4 8 1 1 

2 3 40 

1 1 1 4 

1 4 0 5 

0 7 0 1 

1 4 5 6 

4 0 2 4 

2 2 3 1 

4 0 0 ! 

0 7 0 1 

1 1 1 6 

5 6 4 5 

4 3 4 3 

0 0 0 0 

4 5 4 3 

4 3 1 ! 

401 5 

1 7 2 6 

8 5 40 

0 8 0 8 

4 5 4 3 

4 3 0 0 

T E X T 0 5 , 

4 3 3 1 

1 7 2 5 

2 2 4 0 

151 7 

2 6 0 5 

401 1 

2 3 4 0 

0 0 0 0 

4 5 4 3 

T E X T 0 6 , 4 5 4 3 

4 3 2 4 

1 0 0 1 

2 4 4 0 

1 51 7 

2 6 0 5 

4 0 1 1 

2 3 4 0 

1 1 1 4 

1 4 0 5 

0 7 0 1 

1 4 5 6 

4 0 2 4 

2 2 3 ! 

4 0 0 1 

0 7 0 1 

n 1 6 

5 6 4 5 

/ 3 4 3 

0 0 0 0 

T E X T 0 7 , 4 5 4 3 

4 3 ! 1 

4 01 5 

1 7 2 6 

0 5 4 0 

0 0 6 0 

T E X T 0 8 , 4 5 4 3 



2 7 6 4 

2 7 6 5 

2 7 6 6 

2 7 6 7 

2 7 7 0 

2 7 7 1 

2 7 7 2 

2 7 7 3 

2 7 7 4 

2 7 7 5 

2 7 7 6 

2 7 7 7 

3 0 0 0 

3 0 0 1 

3 0 0 2 

3 0 0 3 

3 0 0 4 

3 0 0 5 

3 0 0 6 

3 0 0 7 

30 1 0 

3 8 1 1 

3 0 1 2 

3 0 1 3 

3 0 1 4 

3 6 1 5 

3 0 1 6 

301 7 

3 8 2 0 

3 6 2 1 

3 0 2 2 

3 0 2 3 

3 0 2 4 

3 0 2 5 

3 0 2 6 

3 0 2 7 

3 6 3 0 

3 G 3 1 

3 6 3 2 

30 3 3 

3 0 3 4 

3 0 3 5 

36 3 6 

30 3 7 

3 0 4 0 

3 0 4 1 

3 0 4 2 

3 0 4 3 

3 0 4 4 

3 0 4 5 

4 3 1 4 

0 5 2 4 

4 7 2 3 

4 0 0 3 

0 1 1 4 

1 4 40 

2 4 1 0 

1 1 2 3 

4 0 0 1 

4 0 2 4 

1 1 0 5 

5 6 0 0 

4 5 4 3 

4 3 3 1 

1 7 2 5 

4 0 2 7 

1 1 1 6 

4 0 1 7 

1 6 4 0 

0 0 0 0 

4 5 4 3 

4 3 1 1 

4 0 2 7 

1 1 1 6 

4 0 1 7 

1 6 4 0 

0 0 0 6 

4 5 4 3 

4 3 1 6 

1 7 2 7 

4 0 0 1 

0 2 1 7 

2 5 2 4 

4 0 0 1 

1 6 1 7 

2 41 6 

0 5 2 2 

4 0 6 7 

0 1 1 5 

G 5 4 0 

7 7 4 6 

0 0 0 0 

4 5 4 3 

4 3 2 0 

1 4 0 5 

0 1 2 3 

0 5 40 

0 1 1 6 

2 3 2 7 

0 5 2 2 

4 3 1 4 

0 5 2 4 

4 7 2 3 

4 0 0 3 

0 1 1 4 

1 4 40 

2 4 1 0 

1 1 2 3 

4 6 0 1 

4 0 2 4 

1 1 0 5 

5 6 0 0 

T E X T 0 9 , 

4 3 3 1 

1 7 2 5 

4 0 2 7 

1 1 1 6 

4 0 1 7 

1 6 4 0 

0 0 8 0 

4 5 4 3 

T e X T 1 0 , 4 5 4 3 

4 3 1 1 

4 0 2 7 

1 1 1 6 

4 8 1 7 

1 6 4 0 

0 0 0 0 

T E X T l 1 , 4 5 / 3 

4 3 1 6 

1 7 2 7 

4 6 0 1 

0 2 1 7 

2 5 2 4 

4 0 0 1 

1 6 1 7 

2 4 1 0 

0 5 2 2 

4 0 0 7 

0 1 1 5 

0 5 4 6 

7 7 4 0 

0 0 0 8 

T E X T l 2 * 4 5 4 3 

4 3 2 6 

1 40 5 

0 1 2 3 

0 5 4 8 

0 1 1 6 

2 3 2 7 

0 5 2 2 



3 6 4 6 4 0 4 7 4 G 4 7 

3 0 4 7 3 1 0 5 3 1 0 5 

3 0 5 0 2 3 4 7 2 3 4 7 

3 0 5 1 4 0 1 7 4 0 1 7 

3 0 5 2 2 2 4 0 2 2 4 0 

3 0 5 3 4 7 1 6 4 7 1 6 

3 0 5 4 1 7 4 7 1 7 4 7 

3 6 5 5 5 6 4 5 5 6 4 5 

3 0 5 6 4 3 0 6 4 3 8 0 

3 0 5 7 4 5 4 3 T E X T l 3 , 4 5 4 3 

3 0 6 0 5 6 5 6 5 6 5 6 

3 0 61 5 6 5 6 5 6 5 6 

3 0 6 2 5 6 5 6 5 6 5 6 

3 0 6 3 5 6 5 6 5 6 5 6 

3 0 6 4 5 6 5 6 5 6 5 6 

3 0 6 5 5 6 5 6 5 6 5 6 

3 0 6 6 5 6 5 6 5 6 5 6 

3 0 6 7 5 6 5 6 5 6 5 6 

3 0 7 8 5 6 4 5 5 6 4 5 

3 0 71 4 3 8 6 4 3 0 0 

3 0 7 2 • 5 6 4 0 T E X T l 4 , 5 6 4 0 

3 0 7 3 0 0 0 0 0 0 & 0 

3 0 7 4 4 0 5 6 T E X T l 5 , 4 0 5 6 

3 0 7 5 4 0 0 0 4 0 0 0 

3 0 7 6 4 5 4 3 T E X T l 6 , 4 5 4 3 

3 0 7 7 4 3 2 4 4 3 2 4 

3 1 0 0 1 0 0 1 1 0 0 1 

3 1 0 1 1 61 3 1 6 1 3 

3 1 0 2 4 0 31 4 0 3 1 

3 1 0 3 1 7 2 5 1 7 2 5 

3 1 0 4 4 0 0 6 4 0 0 6 

3 1 0 5 1 7 2 2 1 7 2 2 

3 1 0 6 4 0 0 1 4 0 0 1 

3 1 0 7 1 6 4 0 1 6 4 0 

31 1 0 0 5 1 6 0 5 1 6 

31 1 1 1 2 1 7 1 2 1 7 

31 1 2 3 1 0 1 3 1 0 1 

31 1 3 0 2 1 4 0 2 1 4 

31 1 4 0 5 4 0 0 5 4 0 

31 1 5 0 761 0 7 0 1 

31 1 6 1 5 3 5 1 5 8 5 

31 1 7 5 6 4 5 5 6 4 5 

3 1 2 0 4 3 4 3 4 3 4 3 

3 1 2 1 4 3 4 3 4 3 4 3 

31 2 2 4 3 4 3 4 3 4 3 

3 1 2 3 4 3 4 3 4 3 4 3 

3 1 2 4 4 3 4 3 4 3 4 3 

3 1 2 5 4 3 4 3 4 3 4 3 

3 1 2 6 4 3 4 3 4 3 4 3 

3 1 2 7 4 3 4 3 4 3 4 3 



31 3 0 0 0 0 0 0 8 0 0 

33 31 4 5 4 3 T E X T l 7 , 4 5 4 3 

31 3 2 4 3 8 2 4 3 0 2 

31 3 3 1 7 0 1 1 70 1 

31 3 4 2 2 0 4 2 2 0 4 

31 3 5 4 0 2 0 4 0 2 0 

31 3 6 2 2 1 1 2 2 1 1 

31 3 7 1 6 2 4 1 6 2 4 

31 4 0 1 7 2 5 1 7 2 5 

31 41 2 4 4 0 2 4 4 0 

31 4 2 7 7 4 0 7 7 4 0 

31 4 3 0 0 0 0 0 0 0 0 

B O A R D 0 1 0 0 

C O D E 0 0 7 7 

C O L O O P 1 0 4 7 

C O L U M N 0 0 4 1 

C O M M A 0 0 3 7 

C O M O V E 0 3 4 8 

C O N V R T 0 0 7 6 

C O U N T l 0 0 5 7 

C 0 U N T 2 0 0 6 0 

C O U N T S 0 0 61 

C O U N T 4 0 8 6 2 

C O U N T S 0 0 6 3 

C 0 L i N T 6 0 0 6 4 

C O U N T 7 0 0 6 5 

C O U N T S 0 8 6 6 

C R 1 2 4 6 

C S T A R n i l 
C U B E 1 0 2 4 

C 2 4 5 1 2 5 3 

C 3 4 0 1 2 5 1 

D E C I D E 0 3 8 3 

D O N E 0 1 0 7 6 6 

D O N E 0 2 0 7 6 4 

D O N £ 0 3 0 7 6 2 

D O N £ 0 4 0 7 6 0 

D O N E 0 5 0 7 5 6 

D O N E 0 6 0 7 5 4 

D O N E 0 7 0 7 5 2 

D O N E 0 8 0 7 5 8 
E N D G A M 0 1 0 5 

E N D P A G 0 7 7 7 

F L A G 0 0 4 5 

G E T M V 0 2 3 5 

I L L E G L 0 3 5 2 

K 2 6 1 0 0 3 4 

L A S T M V 0 4 4 3 

L F 0 0 3 5 

M 1 3 2 7 



M A R R O W 

M A S K 7 7 

M C R 

M E S A G E 

M I N U S l 

M I N U S 3 

M N C O D E 

M N O 

M O V E 

M O V E P 

M S C O D E 

M S R G H T 

M T P 

M Y E S 

M l 

Ml 3 

M 2 

M 2 0 

M 2 6 8 

M 3 

M 4 

M 4 0 

H 5 

M 6 4 

H 7 6 

N E X T 

N O 

O C O D E 

P L A N E 

P L N L O P 

P R I N T C 

P R N T X T 

P R T S P C 

P 5 

P 7 6 

R E A D C 

R E T R N l 

R E T R N 2 

R E T R N 3 

R O W 

R O W L O P 

R O W L S T 

R O W P 

R T R N 3 1 

R T R N 0 2 

R T R N G S 

R T U R N 

S A V E 

S C A N 0 1 

S C A N 0 2 

S C A N 0 3 

S C A N 0 4 

S C A N © 5 

S C A N 0 6 

0 4 4 1 

1 2 4 7 

0 0 3 1 

0 0 7 5 

0 0 2 0 

0 0 2 1 

0 4 4 8 

1 3 0 6 

1 3 3 0 

0 0 6 7 

0 4 4 2 

1 2 1 7 

1 2 4 4 

1 3 0 5 

0 0 5 2 

0 0 2 5 

0 0 5 3 

0 0 2 4 

0 0 3 0 

0 0 5 4 

0 0 2 2 

1 2 5 0 

0 0 2 3 

0 0 2 7 

0 0 2 6 

0 0 4 3 

1 2 7 7 

1 1 1 0 

0 0 4 2 

1 0 3 3 

4 5 0 4 

1 2 0 0 

1 0 6 4 

0 0 3 2 

8 0 3 3 

4 5 0 3 

0 1 0 6 

8 1 0 7 

0 1 1 0 

0 0 4 0 

1 0 4 1 

1 5 7 G 

0 0 7 2 

1 0 0 2 

1 0 1 2 

1 ('31 4 

1 0 2 8 

0 0 4 4 

0 6 0 0 

0 6 1 6 

0 6 3 5 

8 6 5 1 

0 6 7 3 

0 7 0 5 



S C A N 0 7 

S C A N 0 8 

S E T U P 

S I T F N D 

S P A C E 

S T A R 

S T P R O G 

S T R A T 

S T R T G 

S T R T P T 

S U H 

S U M L O P 

S U M P 

T E S T 

T E S T A C 

T E S T P 

T E S T l 

T E S T S 

T E S T S 

T E X T 0 1 

T E X T 0 3 

T E X T 0 4 

T E X T 0 5 

T E X T 0 6 

T E X T 0 7 

T E X T 0 8 

T E X T 0 9 

T E X T l 0 

T E X T l 1 

T E X T l 2 

T E X T l 3 

T E X T l 4 

T E X T l 5 

T E X T l 6 

T E X T l 7 
T R Y A G N 

T Y P E C H 

W A I T C T 

W A I T L 

W A I T L S 

WA I T P 

W E L O S E 

W E W O N 

W I N R O W 

W I N R W 

X C D E 

X C N V R T 

X C O D E 

X M 2 

X P R N T C 

X R E A D C 

X R T R N 

X R l 

X R 2 

0 7 1 6 

0 7 4 3 

0 2 1 5 

0 3 2 5 

0 0 3 6 

1 1 0 4 

0 1 7 5 

0 1 0 1 

0 5 3 7 

1 0 2 3 

1 4 3 0 

0 5 4 6 

0 0 71 

2 2 5 0 

4 5 0 2 

0 0 7 3 

00'4 7 
0 0 5 0 

0 0 51 

2 3 1 7 

2 3 6 7 

2 7 0 4 

2 7 2 0 

2 7 3 1 

2 7 5 5 

2 7 6 3 

3 0 0 0 

3 0 1 0 

3 0 1 7 

3 0 3 6 

3 0 5 7 

3 0 7 2 

3 0 7 4 

3 0 7 6 

3 ! 31 

0 4 0 0 

1 2 2 0 

8 0 5 6 

0 0 7 0 

1 5 4 4 

0 0 5 5 

0 3 6 0 

0 3 5 5 

(5365 

1 3 1 2 

1 1 0 7 

0 4 7 1 

0 4 5 6 

1 2 5 2 

0 4 0 6 

0 41 4 

0 4 5 4 

0 0 1 8 

0 8 1 1 



X R 3 0 0 1 2 

X R 4 0 0 1 3 

X R 5 0 0 1 4 

X R 6 0 0 1 5 

X R 7 0 0 1 6 

X R 8 0 0 1 7 

X S U M 0 0 4 6 

X T S T A C 0 4 4 4 

X W N R O W 1 3 0 7 

X Y E S N O 1 2 5 4 

Y E S 1 2 7 6 

Y E S N O 0 0 7 4 


