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Program Title MAGIC SQUARES

Contributor's Name RANDY W. SALO

Address 2125 N.W, Highland #3
City Corvallis State Oregon Zip Code 97330
Program Description, Equations, Variables This program_generates a 2-dimensional, square

matrix of size M (where N=1, 3, 5 or 7), which has been filled with the integers

1 through N2. The unique feature of this matrix is the fact that the sums of the

rows, columns and main diagonals are equal.

The initial move made by this routine is to place the 1 in Row 1, Column (N+1)/2.

The strategy is to move up, and to the left one box, and place the next integer

in that box. There are four possible conflicts; 1)column pointer points out of

matrix, action taken: Tleave row pointer the same, set column pointer to N.

) 2)row pointer points out of matrix, action taken: leave column pointer the same,

set row pointer to N. 3)both row and column pginters point out of matrix, action

taken: place entry directly below Tast entry. 4)a number has already been placed
next
into_the intended box, action taken: place entry directly below the last entry. (paqe)

Necessary Accessories 1-memory module, printer

Operating Limits and Warnings___"MAGIC SQUARES" will only qgenerate squares of size 1, 3, 5 or 7.

Reference(s)

This program has been verified only with respect to the numerical example given in Program Description /1. User accepts and uses this program material AT HIS OWN RISK. in reliance solely upon his own
inspection of the program material and without reliance upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL.
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.
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Program Description, Equations, Variables {Continued)

The equation that is used for determining the location of each p]emau.f_i.ll_mﬂllom:;__j

(R=-1)*N+C+X Where: R denotes row number i

N denotes size of matrix
C_denotes column number
X denptes relative address
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Example 1.

Example 2.

Sample Problem (Sketch if Desired)

Generate a magic square of size 3.

Generate a magic square of size 1.

SOLUTION:
input Function Display Comments
Example 1.
[XEQ] [ALPHA]
MAGIC [ALPHA] SI7ZE? PROMPT FOR SIZE
3 [R/S]
MAGILC SQUARREE
3I128=3
o1
SIZE? PROMPT FOR SIZE OF
NEXT MAGIC SQUARE
1 [R/S]
MAGIC SoUARE
312E=t
i

SIZE?
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A
SIZE: P65
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1 Key in program.
2 [XEQ] [ALPHA] MAGIC [ALPHA] SIZE?
3 KEY IN SIZE OF DESIRED MAGIC SQUARE,
MUST BE 1, 3, 5 OR 7. N [R/S]
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067 Q97 ¥Xa1C

TEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
Hi+LEL “MAG 45 7
I 42 INT
B2 FI® & SE@ STO 83
B3 CF =9 INITIALIZATION S1 E'TD s
a4 CLREG < =z - -
35 ~SIZE 2~ DETERNINE SIZE 53 5TO 87 INITIALIZE
A6 PROMET - ' o4 RCL @8 POINTERS AND
87 STO 846 53 +
62 GTo 61 Sy o
18 7 52 STO 85
11 HEw? 52 18
2 GTO @1 68 +
Z RCL @a 61 1 _
14 2 DETERMINE IF 62 STO IND
5 - SIZE IS VALID Yoo -
16 INT 63 ST+ @7
17 LASTx G4eLEL B3 MOVE POINTERS
15 H=7T 6o i
HeTT 2 i e TO NEXT
13 GTO &2 &5 ST— 85 L
i &7 ST- &6 OCATION
2G+LEL a1 X 86
21 “OHLY 1. 65 RCL @5
3,5.7" 63 R2B7 ]
T2 AviEw 78 GTO @4 IF ROW=0
2% PSE 71 RCL _ae ESSNS ZE
‘' 24 GTO “MAG 72 R=ay 51
Ic: 73 GTO @s
25«LEL 8= 74 RCL @a
26 1 IF SIZE=1 75 STO @5
27 PCL aa DO MAGIC SQUARE ¥ GTO a7y
25 K=v7 77eLEL B4
29 GTO 1S Zg i:;_ A IF COLUMN=p
33 ENTERT STZE*SIZE=TOTAL oo oTo o THEN
31 o NUMBER OF ENTRIES S8 olo 2y COLUMN«SIZE
22 STO 81 " |_TO BE MADE 81 RCL 8v
32 LOG 8z STO @&
34 IMT 53 GTO 87
25 1 EE;E%E X’Eﬁ g4eLBL 85 DETERMINE
35 RCL aa ¥
48 LASTH LEADING SPACES g2 LTO0 &7 [F CURRENT LOCATION
a1 1 SoeLEL a5 HAS BEEN FILLED OR
> — g8 1 BOTH ROW & COLUMN
P74+ 91 ST+ 86 FQUAL  PLACE NEXT
4a o3 ! az = ENTRY DIRECTLY BELOW
PRS- ‘ 3% ST+ @. .  JTHE LAST ENTRY.
45 - | 94«LEBL @7 DETERMINE REGISTER
Pl ; a5 HEQ 16 LOCATION

Note: Referto “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. Function index begins on page 262.
Reter to Appendix E in 67 or 97 “OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.
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] 67

STEP/
LINE

097 MWaic

KEY ENTRY
95 RCL
97 ST0
v
a9z i
99 ST+
188 x>
1861 RCL
182 XK<{=7v"7
182 GTG
164 GTO
185«L.BL
186 RCL
167 1
162 -
189 RCL
119 =
111 RCL A&

ar
IHD

11

118 ADv
112 ADY
128 “MAGIC
GUARE "
121 SF 12
1zz PRRA
1232 CF 1=2
124 HDY
125 =
SIZE="
126 HARCL Qo
127 PEA
128 CLHA
129 PERA
138 PRA
131 FS7? @
32 ETH
11
STO
135 ECL
136 3TO
137+LEL
138 RHEQ
129 RCL
i4a STO
141i«LEL
142 XER

-

13=
134

e (T R e s G
LAY e A A o SN I A Y

Note:

KEY CODE
(67/97 only)

[

LINE

PROGRAM LISTING * <page (o o
STEP/ KEY CODE
COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
143 RCL B2 IF HO ENTRIES HAVE
STORE CURRENT -
COUNTER POSITION 144 RCL o8 BEEN PRINTED YET
INTO APPROPRIATE 145 - CHECK FOR
REGISTER 146 XK=87 INDENTATION
147 XKE@ 13 :
145 HRCL IHD ACCUMULATE NEXT
a9 ;
INCREMENT COUNTER Lo ach ENTRY AND SPACE
DONE YET? 1sa CLA CHARACTERS
151 = =
1S2 RACH
1S3 CLA
ARRAY ADD 154 1 INCREMENT ADDRES-
RESSING 155 5T+ @9 SING POINTER AND
(R-1)N+19 156 DSE &2 REPEAT LOOP IF NOT
157 GTO 16 DONE.
158 PRA IF LINE IS FINISHEQ
1S9 CLA PRINT LINE AND GO
-8 DSE & | TO NEXT JINF
1e8 De=E 2l TF MATRIX IS
162 GTO “MAGC PRINTED START
Ic= PROGRAM OVER
163+LEL 12
164 RCL @3
PRINT HEADINGS 165 STO &3
166+LEL 17 ACCUMULATE
167 CLA
168 = = LEADING SPACES
162 ACA
176 DSE &3
171 GTO 17
172 RTH
173eLBL 13
174 RCL IND
@9
175 LOG
176 INT
RETORN 1o DABELTS 177 1 ADD EXTRA SPACES
178 +
" IF SIZE=1 195 mCL oz FOR PROPER
INITIALIZE 188 X=%7 COLUMN ALIGNMENT
PRINTING ROUTINE ‘ ;gi RTH
123 ACA
154 CLH
t?gg 1 FOR EACH 155 BTH
186¢LEL 13
187 SF o1 IF SIZE=1
LOOP 2 FOR EACH 182 XKEQ@ 11 PRINT A 1
CHARACTER ON EACH 1239 CF @1

Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. Functionindex begins on page 262.

Refer to Appendix E in 67 or 97 “OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.
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O67 097 W41C
STEP/ KEY CODE STEP/ KEY CODE
_INE  KEY ENTRY  (67/97 only) COMMENTS LINE KEYENTRY  (67/97 only) COMMENTS
~— -
198 3SF 12 51
191 - 1~
19z FEA
193 CLHA
194 CF 12
195 GTO “MARG
I C 3
196 EHND
10 60
20 70
30 80
40 90
50 00

Note: Referto "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. Function index begins on page 262.

Refer to Appendix E in 67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.



REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
00 | SIZE 50 size _$65  tor.Rec. _114 _  uSER MODE
USED ENG FIx X sci ON___oFf _X__
USED DEG RAD —_ GRAD
USED
USED
o I = T FLAGS
USED # S/C SET INDICATES CLEAR INDICATES
USED g1 C | SIZE=2 SIZE £ 1
USED 12 | C | PRINT DQUBLE WIDE| PRINT NORMAL
USED
10 | USED 60
MATRIX STORAGE USED
USED
USED
15 65
20 70
%5 75
30 80
35 85
ASSIGNMENTS
FUNCTION KEY FUNCTION KEY
40 90
45 95




MAGIC SQUARES USERS’ LIBRARY PAGE 1

LA PROGRAM NUMBER: 00098C OF 2
PROGRAM REGISTERS NEEDED: 51

ROW 1 (1:3)
e
ROW 2 (4:9)
A O
ROW 3 (10: 20)
A
ROW 4 (21:21)

0 OO
ROW 5 (22: 28)
O
ROW 6 (29 : 39)
O
O
A
A
ROW 10 (72:81)
O
A
R
O
ROW 14 (108 : 119)
e
ROW 15 (120 : 120) !
Ly
ROW 16 (121: 125)

L
ROW 17 (125 127)
e
ROW 18 (128 : 136)

0 A



MAGIC SQUARES USERS’ LIBRARY PAGE 2
INITMATION PROGRAM PROGRAM NUMBER: 00098C OF 2

T
T
A
O
A
L
0
L
L
R
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