
BY STAN OCKERS 
RUNS ON AN ATARI IN 8K 

Anyone who had a heart would 
not have invented this puzzle 
game. Simple to play yet chal-
lenging to work-out, Changing 
Hearts is an unusual problem 
which is well suited to the com-
puter. 

The object of the game is to 
change a pattern of dark hearts 
surrounding a light coloured one 
to a pattern of light hearts, sur-
rounding a dark one. 

As you select i nd i v i dua l 
hearts, different groups of hearts 
will be complemented depend-
ing on your choice. Selecting a 
corner will change four hearts in 
a square including that corner. 
Choosing a heart at the middle 
of an edge will reverse all hearts 
along that edge. Finally, if the 
central heart is chosen, all 
hearts in a cross wi l l be 
switched. 

The first challenge is simply to 
solve this puzzle without losing 
any hair. A higher challenge is 
to solve it in the fewest moves 
poss ib le . Supposed ly , this 
number is eleven. If at any time 
you wish to return to the starting 
position, press the letter "I". 
(initialise). This will cost you a 
turn, however. 

You can save yourself a lot of 
typing from omitting the instruc-
tions (lines 1000-1110), and delet-
ing line 60. 

Of interest to programmers 
will be the extensive use of 
strings to hold integer numbers 
(0-255). There are a number of 
good reasons for doing this. 
First, a single character in a 
string requires much less mem-
ory than a number (two bytes 
compared to seven). The num-
bers can be retrieved easily 
using Atari's string splitting 
convention (see line 900). 

String comparison is also use-
ful for comparing entire groups 
of numbers at once. Notice how 
easy it is to check for a win or 
less in lines 250 and 260. The 
numbers are entered into strings 
as control graphics. 

Many lines in "Chang i ng 
Hearts" contain special control 
characters which DO NOT show 
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up in this listing. To enter these 
special characters, hold the con-
trol key down while typing the 
upper case letters and the com-
mas below: 

Line 30: PS should contain 
HCJCLCHEJELEHGJGLG 

Line 40: GS contains ABDE, 
ABC, BCEF, ADG„ BDEFHCFI, 
DEGH, GHI,. EFHI, 

Lines 410-440 contain graphics 
in their PRINT statement as 
follows: 

Line 410: QRWRWRE 
Line 420: ARSRSRD 
Line 430: ARSRSRD 
Line 440: ZRXRXRC 
In lines 1000 and 1010, there 

should be two control commas 
(heart characters) in, each line 
PRINT statement. The first one 
after the open parenthesis 
character, and one before the 
closing parenthesis character, 
and one before the closing 
parenthesis. The first heart in 
line 1000, and the second one in 
line 1010, should also be typed in 
reverse video, as should the 
word "light" in lines 220 and 
1010. 

PROGRAM EXPLANATION 
Lines 10-40: The keyboard is 

opened for input to get keys 
without requiring a RETURN. 
Various strings are initialised. 
See the instruction for special 
comments concerning PS and 
G$. 

Lines 50-60: Title — The hearts 
blink in and out because of the 
POKEs which change from 
upper-case to lower-case graph-
ics mode and back (POKEs into 
756). 

Lines 170-180: Initialise game 
— The board is printed along 
with the initial heart configura-
tion. 

Line 190-270: Main loop of 
game — Gets player selection, 
checks for legal move, flashes 
appropriate group and comple-
ments hearts in that group, 
checks for winning or losing 
s i tuat ions and repeats. 
CHRS(125) clears the text area. 

Lines 300-310: Advises of a los-
ing condition. 

Lines 350-380: Acknowledges a 
win, small demonstration, asks 
if repeat wanted. The POKEs into 
708 are another way to change 
colours (colour register 0). The 
POKEs into 656 and 657 align the 
cursor in the text area (row and 
column). The POKE into 76 clears 
the last key byte. 

Lines 400-450: Subroutine to 
print the board. The SETCOLOR 
4,2,8 is necessary so the back-
ground hearts in graphics mode 
2 don't show because they are 
the same colour as the back-
ground. The SETCOLOR 3,4,10 
makes the light hearts espe-
cially light so they show up well 
on a black and white TV. 
CHRS(124) creates the vertical 
lines, completing squares. The 
POKE into 752 blanks the cursor. 

Lines 500-550: Subroutine to 
put hearts on the board. Flag F 
controls the conf igurat ion 
printed as described under vari-
ables. 

Lines 600-620: Subrout ine 
which flashes hearts in a group 
determined by the number 
selected, N. The subroutine then 
complements these hearts. 

Lines 700-730: Delay sub-
routine used during instructions 
and in winning and losing 
routines. Delay determined by 
point where entered. 

Lines 750-770: Keyboard input 
subroutines which prompts and 
waits for any key to be pressed. 

Lines 8X-850: A subroutine 
which operates on a group of 
positions determined by the 
number N. Hearts may be 
printed, erased or com-
plemented depending on the 
flag F. 

Line 900: Subroutine to retrieve 
screen positions from string PS. 

Line 1000-1110: Instructions 



POKE 764,2351? , ' I P r e w any k e y ) ' | 
760 IF PEEK(744)-253 THEN 760 
770 RETURN 
800 SN»Ni J«3MN-l>iF0R ] • ! TO 5iN«ASCI 
6 I I J + I ) ) i I F N'O THEM 830 
810 60SUB 9Q0iIF F«1 THEN ? I 6 | ' ' ) 
820 IF F»2 THEN ? »6|H«<MfN)| 
830 GET 14 ,Z i IF F*3 AND Z«I60 THEN POS 
IT ION l , Y l ? « i | B I ) i H I ( N t N ) - B I 
840 IF F«3 AND 1*128 THEN POSITION I ,Y 
I? t i (D I | iH« fN ,N)>DI 
850 NEXT IiN-SNiRETURN 

10 DIN P t U 8 ) , G I < 4 3 ) , B * U ) , D t U ) , H I ( 9 ) 
,F»l9) ,LI (9) ,St<9>,N»t9hOPEN 1 1 , 4 , 0 , ' 
Ki" 
20 D*3CHRt(160) iB*=CHRIU28) iFOR I « I T 
0 9 iLI ( I>-Dl iF»U)«8»iNEXT I i S t ' U i S K 
3 ( 5)=Bl iF I (5 ,5 )«D« 
30 Pl= ' ' tNM'1234567 
89' 
40 Gt«* 

• 

30 GRAPHICS 2iPOSITION 2 , 3 l ? I6|'CHANG 
INS HEARTS')FOR I«3 TO 6)SETCOLOR 0 ,1 , 
41SOUND 0,RND(O)MO+lO,lO,8 
53 60SUB 710J POKE 756,226 J SOUND 0,RND< 
0)140+10,10,BiGOSUB 7]0iP0KE 756,224iN 
EXT ItSOUND 0 , 0 , 0 , 0 

60 POKE 752,1»? I? , ' N t t d Instructions 
? ' l ? , ' ( Y or N ) ' lSET l l . K i l F K«8 
9 THEN 6DSUB 1000 
170 T=0 
180 Ht-Sti60SUB 400iF«2iG0SUB 500 
190 M O 
200 ? CHRimSl j 'Turn I ' | T i ? 'Pick a 
nueber U - 9 1 ' 
210 SET U,KiN"K-48t IF N-25 THEN 180 
215 IF N<1 OR N>9 THEN 210 
220 60SUB 9001GET 16,Hi IF H«160 THEN ? 

CHRI(125)i? I? 'You aay only pick U q 
ht hearts.'iSOSUB 760i60T0 210 
250 GOSUB 600iIF HI«LI THEN 300 
260 IF Ht»FI THEN 350 
270 SOTO 190 
300 FOR S-30 TO 190tSOUND 0,S,10,8iNEX 
T St SOUND 0,0 ,0 ,01? CHRIU25>I? 'Sorry 
, there's no nay out !!! ' i60SUB 750 

310 GOTO 370 
350 ? CHRtt 125h FOR J»0 TO UiPOKE 708 
,4+16IJiS0UND 0,50-2tJ,10,Bi60SUB 730i 
POKE 708,40iS0SUB 730 
351 NEXT JiSOUND 0 , 0 , 0 , 0 
360 POKE 656,ItPOKE 657,tOi? "CONGRATU 
LATIONS ) ! ! ' » ? 'You did i t in * | T | * tu 
rnt.'iSOSUB 750 
370 POKE 764,255i? CHRK123)!? I? 'Car 
* to t r y again? IY or Nl'tSET « l , K i I F 
K»89 THEN 170 
380 ? 'Thanks for t i l t qaae. *iEND 
400 GRAPHICS 2iSETCOLOR 4,2,8iSETC0L0R 

3,4,IOIPOKE 756,226iPOKE 752,1 
410 POSITION 7 ,2 i? I 6 | " 
420 POSITION 7 ,4 i? M | a 

430 POSITION 7 ,6 l? «6|* 
440 POSITION 7 f 8 l ? I 6 | ' 
450 FOR X«7 TO 13 STEP 2iF0R Y«3 TO 7 
STEP 2IPOSITION I , Y i ? #6|CHRt(124>|iNE 
XT YiNEXT XiRETURN 
500 FOR N*1 TO 9iG0SUB 900i IF F - l THEN 
? t6 |Ht (N ,N) | 

510 IF F«2 THEN ? •6 )S*<N,N)f 
520 IF F*3 THEN ? t i | FHN,N>) 
530 IF F>4 THEN ? l6 |Nt(N,N>| 
540 IF F»5 THEN ? »6|Lt(N,N}j 
350 NEXT NiRETURN 
600 FOR L"1 TO 5iF»liGOSUB BOOlSOUND 0 
,3IN+50,10,8>Fa2i60SUB SOOiSOUND 0,5tN 
+80,10,8 
620 NEXT LtSOUND 0,0,0,0iF-3i60SUB 800 
lRETURN 
700 FOR K*0 TO ClNEXT KiRETURN 
710 C«l50iBOTO 700 
720 C-iOOOiBOTO 700 
730 C-30I60T0 700 

900 X»ASCIP»12IN-1)>iY«ABC <P1I2tN)>iPO 
SIT!ON I,YiRETURN 
1000 H«'Sli60SUB 400iF»2i60SUB 500t? ' 
8o froe t h i i pattern . . . * l ? , ' l aro 
und )*»60SUB 750 
1010 F*3i60SUB 5 0 0 i ' CHRtU23)| 'To ttii 
» pattern ( ' » around ) ' i ? 'by choosi 
nq l ight hearti.'iGOSUB 750 
1020 GRAPHICS 2IF»4I60SUB 500iP0KE 752 
, l i ? ' T h t i t a r t the pet i t ion nueben . ' 
i? 'D i f fe rent group* of hear t ! Mi l l be • 

1030 ? ' reverted depending on your cho 
ice.'iGOSUB 750iF>2i60SUB 400i60SUB 50 
0 
1040 ? ' I f you pick the center square, 

t h e ' l ? 'hear t * in a cross w i l l be rev 
e r t e d . ' 
1050 GOSUB 7?0iN>5i60SUB 6OO1GOSUB 750 
t? CHRI I1251| 'H you choose the aiddle 
square on' 

1060 ? 'an edge, the whole edge H i l l b 
f ' l ? 'reversed.*tGOSUB 720iN«8iG0SUB 6 
001GOSUB 750 
1070 ? CHRIU25) j * H you pick a corner 
, a square'i? ' including that corner « 
i l l b t ' l ? ' reversed' 
1080 60SUB 7201N>71GOSUB 6OO16OSUB 750 
1? C H R t U 2 5 ) | ' I f you end up with a l l d 
ark h e a r t i ' i ? 'you lose ! ! ! ' i F « 5 
1090 GOSUB 500iGOSUB 7301? CHRII125)|* 
Hit the ' I ' key to get back to t h e ' i ? 
' i n i t i a l pos i t ion . ' 
1100 ? 'Understand the instructions'?'! 
POKE 764,253i6ET « I , K i I F K<>89 THEN 10 
00 
J110 RETURN 


