Chapter 2: Fundamental Study of ‘Prototype Squares’
and ‘Do-it-After-the-Model Transformation’ Il

Section 6: Prototype Squares of Order 7: Kanji Setsuda

In the case of order 6, we always fail to find any correspondence between the two
worlds: ‘Prototype Squares’ and some typical magic objects, since we can make none
of self-complementary type and none of pan-diagonal type of order 6, either.

How about in the case of order 7, then?

We already know that there certainly exist three types of magic squares of order 7:
(1) Self-complementary, (2) Pan-diagonal, and (3) Simultaneous magic squares: both
self-complementary and pan-diagonal.

We have really got some samples of them, but we haven’t got the complete list of
any type yet. We haven't known the total counts of their solutions, either.

It is really a hard job to count up any types of MS77 to the last, for it always takes a
very long time, say, too long for us to go on doing those jobs.

Though we want to know about outlines of the Prototype Squares of order 7, we
haven’t yet got them, since we don’t know how many object solutions there exist.

But we must not give it up now. Let's try to make those Prototype Squares of order
7 to get some objects reconstructed by our 'DAM Transformations'.

First of all, we must find the best Model out of the solution set of our object. We
want to use it to make the rules of ‘Do-it-After-the-Model Transformation’ for any type
and learn from it and know what conditions the Prototype Squares should have.

See the next figures. The Prototype Square is made after the regular array 7x7.

** Basic Forms for “Prototype Squares”’ of Order 7 **

/Prototype Square /Object Model
49 49

1] 2| 3] 4| 5] 6] 7 1 1
8| 9]10|11]|12|13|14 9 9
15116|17]18|19|20|21 17
22|23|24|25|26|27|28 25
29|30|31]32|33|34|35 33
36|37|38|39|40|41|42 41 41

43|44|45|46|47)148|49 49 49

What model solution should we have?
Just as in the case of order 5, we want to have the only one common Model for
those three types of magic squares of order 7.

#1. Best Models for Simultaneous MS77: Self-Complementary and Pan-Diagonal
Let’s find the best models out of the solution set of Simultaneous MS77.
What do we have to do, then?
Let’s pick up each solution and test it by applying ‘DAM Transformation’ to itself



and checking if the result should come back to the basic form of prototypes above.

** Find the Best Models for Simultaneous MS77: Both Self-Complementary **
** and Pan-Diagonal Type: and the Prototype Squares of Order 7 Reduced **

184/T0 /T1 /72 /T3

1213447 11 2437 127 4616 42 1231 1 2 3 4 5 6 7 121 34 47 11 24 37
45 92242 61932 39 935 5244320 8 910 11 12 13 14 45 9 22 42 6 19 32
40 4 17 30 43 14 27 28 47 17 36 13 32 2 15 16 17 18 19 20 21 40 4 17 30 43 14 27
3548 12 25 38 2 15 1029 6 25 44 21 40 22 23 24 25 26 27 28 35 48 12 25 38 2 15
23 36 7 20 33 46 10 48 18 37 14 33 3 22 29 30 31 32 33 34 35 23 36 7 20 33 46 10
18 31 44 82841 5 30 7 26 45 15 41 11 36 37 38 39 40 41 42 18 31 44 8 28 41 5
13 26 39 3 16 29 49 19 38 8 34 4 23 49 43 44 45 46 47 48 49 13 26 39 3 16 29 49

256/T0 /71 /T2 /T3

1244721371134 1 2 3 4 5 6 7 1244721371134 1 2 3 4 5 6 7
42 932 6224519 8 91011 12 13 14 42 932 6224519 8 910 11 12 13 14
27 43 17 40 14 30 4 15 16 17 18 19 20 21 27 43 17 40 14 30 4 15 16 17 18 19 20 21
12 35 2 25 48 15 38 22 23 24 25 26 27 28 12 35 2 25 48 15 38 22 23 24 25 26 27 28
46 20 36 10 33 7 23 29 30 31 32 33 34 35 46 20 36 10 33 7 23 29 30 31 32 33 34 35
31 528 44 18 41 8 36 37 38 39 40 41 42 31 5 28 44 18 41 8 36 37 38 39 40 41 42
16 39 13 29 3 26 49 43 44 45 46 47 48 49 16 39 13 29 3 26 49 43 44 45 46 47 48 49

315/T0 /71 /T2 /T3

127 46 16 42 12 31 121 3447112437 1 2 3 4 5 6 7 12746 16 42 12 31
39 935 5244320 45 92242 61932 8 91011 12 13 14 39 935 524 43 20
28 47 17 36 13 32 2 40 4 17 30 43 14 27 15 16 17 18 19 20 21 28 47 17 36 13 32 2
10 29 6 25 44 21 40 35 48 12 25 38 2 15 22 23 24 25 26 27 28 10 29 6 25 44 21 40
48 18 37 14 33 3 22 23 36 7 20 33 46 10 29 30 31 32 33 34 35 48 18 37 14 33 3 22
30 7 26 4515 41 11 18 31 44 8 28 41 5 36 37 38 39 40 41 42 30 7 26 45 15 41 11
19 38 8 34 4 23 49 13 26 39 3 16 29 49 43 44 45 46 47 48 49 19 38 8 34 4 23 49

491/70 /T1 /72 /T3

1382614443220 1351340184523 1 2 3 4 5 6 7 13826 14 44 32 20
28 9463415 340 31 936214826 4 8 910 11 12 13 14 28 9 46 34 15 3 40
48 29 17 542 23 11 12 39 17 44 22 7 34 15 16 17 18 19 20 21 48 29 17 5 42 23 11
19 7 37 25 13 43 31 42 20 47 25 3 30 8 2223242526 2728 19 7 37 25 13 43 31
39 27 8453321 2 16 4328 6 33 11 38 29 30 31 32 33 3435 39 27 8453321 2
10 47 35 16 4 41 22 46 24 2 29 14 41 19 36 37 38 39 40 41 42 10 47 35 16 4 41 22
30 18 6 36 24 12 49 27 5 32 10 37 15 49 43 44 45 46 47 48 49 30 18 6 36 24 12 49

510/T0 /71 /T2 /T3

13928 1048 3019 121 3447 112437 1 8152229 36 43 1 27 46 16 42 12 31
27 947 2918 7 38 45 92242 61932 2 916 233037 44 39 935 5244320
46 35 17 6 37 26 8 40 4 17 30 43 14 27 3 10 17 24 31 38 45 28 47 17 36 13 32 2
16 5 36 25 14 45 34 3548 12 2538 215 4 11 18 25 32 39 46 10 29 6 25 44 21 40
42 24 13 44 33 15 4 23 36 7 20 33 46 10 5 12 19 26 33 40 47 48 18 37 14 33 3 22
12 43 32 21 34123 18 31 44 82841 5 6 13 2027 344148 30 7 26 45 15 41 11

7

31 20 2 40 22 11 49 13 26 39 3 16 29 49 14 21 28 35 42 49 19 38 8 34 4 23 49

624/T0 /71 /T2 /T3

145 40 35 23 18 13 1 27 46 16 42 12 31 8 15 22 29 36 43 1 21 34 47 11 24 37
21 9 44836 3126 39 935 52443 20
34 22 17 12 7 44 39 28 47 17 36 13 32 2
47 42 30 25 20 8 3 10 29 6 25 44 21 40
11 6 43 38 33 28 16 48 18 37 14 33 3 22
24 19 14 2 46 41 29 30 7 26 45 15 41 11 13 20 27 34 41 48 18 31 44 8 28 41 5
37 32 27 1510 549 19 38 8 34 4 23 49 14 21 28 35 42 49 13 26 39 3 16 29 49

672/T0 /T1 /T2 /T3

146 42 3127 1612 1193048102839 1 2 3 4 5 6 7 146 42 31 27 16 12

20 9 54339324 47 92738 71829 8 91011121314 20 9 543 39 35 24
32 2817 13 2 47 36 37 6 17 3546 8 26 15 16 17 18 19 20 21 32 28 17 13 2 47 36
44 40 29 25 21 10 6 34 45 14 25 36 5 16 22 23 24 25 26 27 28 44 40 29 25 21 10 6
14 3 48 37 33 22 18 24 42 4 15 33 44 13 29 30 31 32 33 34 35 14 3 48 37 33 22 18
26 15 11 7 45 41 30 21 32 43 12 23 41 3 36 37 38 39 40 41 42 26 15 11 7 45 41 30
38 342319 8 449 11 22 40 2 20 31 49 43 44 45 46 47 48 49 38 34 23 19 8 4 49

10 17 24 31 38 45 40 4 17 30 43 14 27
11 18 25 32 39 46 35 48 12 25 38 2 15
12 19 26 33 40 47 23 36 7 20 33 46 10

~N~No ulh WN PP



747/70 /T1 /T2 /T3

1483930281910 1 2 3 4 5 6 7 1483930281910 1 2 3 4 5 6 7
18 9 747382927 8 9101112 1314 18 9 7 47 3829 27 8 9 10 11 12 13 14
352617 8 646 37 1516 17 18 19 20 21 35 26 17 8 6 46 37 15 16 17 18 19 20 21

45 36 34 25 16 14 5 22 23 24 25 26 27 28 45 36 34 25 16 14 5 22 23 24 25 26 27 28
13 4 44 42 33 24 15 29 30 31 32 33 34 35 13 4 44 42 33 24 15 29 30 31 32 33 34 35
23 21 12 3 43 41 32 36 37 38 39 40 41 42 23 21 12 3 43 41 32 36 37 38 39 40 41 42
40 31 22 20 11 2 49 43 44 45 46 47 48 49 40 31 22 20 11 2 49 43 44 45 46 47 48 49

The list above shows the result of recursive test of ‘DAMT’ applied to each object
solution, whose primary diagonal is only made up of {1, 9, 17, 25, 33, 41 and 49}.

Though | took N0.510 and 624 before, | found No. 256 and No. 747 were better for
the Models. | want to take No.747 above for the Best Model this time.

The next sample list shows how the Prototype Squares look like. | have got it by
reducing the object solutions by our new ‘DAM Transformation’.

** Simultaneous MS77: Both Self-Complementary and Pan-Diagonal **
** and Reduced "Prototype Squares® 7x7 with Decomposed Patterns **

1/s /D7i 1/p /D7i

1 48 39 30 28 19 10 0654321 0531642 1 2 3 4 5 6 7 0000000 0123456
18 9 7 47 38 29 27 2106543 3164205 8 910 11 12 13 14 1111111 0123456
35 26 17 8 6 46 37 4321065 6420531 15 16 17 18 19 20 21 2222222 0123456
45 36 34 25 16 14 5 6543210 2053164 22 23 24 25 26 27 28 3333333 0123456
13 4 44 42 33 24 15 1065432 5316420 29 30 31 32 33 34 35 4444444 0123456
23 21 12 3 43 41 32 3210654 1642053 36 37 38 39 40 41 42 5555555 0123456
40 31 22 20 11 2 49 5432106 4205316 43 44 45 46 47 48 49 6666666 0123456

2/S /D7i 2/P  /D7i
1 46 42 31 27 16 12 0654321 0362514 1 4 7 3 6 2 5 0000000 0362514
20 9 5 43 39 35 24 2106543 5140362 13 9 12 8 11 14 10 1111111 5140362
32 28 17 13 2 47 36 4321065 3625140 18 21 17 20 16 19 15 2222222 3625140
44 40 29 25 21 10 6 6543210 1403625 23 26 22 25 28 24 27 3333333 1403625
14 3 48 37 33 22 18 1065432 6251403 35 31 34 30 33 29 32 4444444 6251403
26 15 11 7 45 41 30 3210654 4036251 40 36 39 42 38 41 37 5555555 4036251
38 34 23 19 8 4 49 5432106 2514036 45 48 44 47 43 46 49 6666666 2514036

3/S /D7i 3/P  /D7i

1 45 40 35 23 18 13 0654321 0246135 1 5 2 6 3 7 4 0000000 0415263
21 9 4 48 36 31 26 2106543 6135024 12 9 13 10 14 11 8 1111111 4152630
34 22 17 12 7 44 39 4321065 5024613 16 20 17 21 18 15 19 2222222 1526304
47 42 30 25 20 8 3 6543210 4613502 27 24 28 25 22 26 23 3333333 5263041
11 6 43 38 33 28 16 1065432 3502461 31 35 32 29 33 30 34 4444444 2630415
24 19 14 2 46 41 29 3210654 2461350 42 39 36 40 37 41 38 5555555 6304152
37 32 27 15 10 5 49 5432106 1350246 46 43 47 44 48 45 49 6666666 3041526

4/S /D70 4/P /D7i

142 27 12 46 31 16 0531642 0654321 8 15 22 29 36 43 0123456 0000000
24 9 43 35 20 5 39 3164205 2106543 9 16 23 30 37 44 0123456 1111111
47 32 17 2 36 28 13 6420531 4321065 10 17 24 31 38 45 0123456 2222222
21 6 40 25 10 44 29 2053164 6543210 11 18 25 32 39 46 0123456 3333333
37 22 14 48 33 18 3 5316420 1065432 12 19 26 33 40 47 0123456 4444444
11 45 30 15 7 41 26 1642053 3210654 13 20 27 34 41 48 0123456 5555555
34 19 4 38 23 8 49 4205316 5432106 14 21 28 35 42 49 0123456 6666666

5/S /D7i 5/P /D7i

1 39 28 10 48 30 19 0531642 0362514 11 21 24 34 37 47 0123456 0362514
27 9 47 29 18 7 38 3164205 5140362 9 19 22 32 42 45 0123456 5140362
46 35 17 6 37 26 8 6420531 3625140 14 17 27 30 40 43 0123456 3625140
16 5 36 25 14 45 34 2053164 1403625 12 15 25 35 38 48 0123456 1403625
42 24 13 44 33 15 4 5316420 6251403 10 20 23 33 36 46 0123456 6251403
12 43 32 21 3 41 23 1642053 4036251 8 18 28 31 41 44 0123456 4036251
31 20 2 40 22 11 49 4205316 2514036 13 16 26 29 39 49 0123456 2514036
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6/S /D7i 6/P /D7i

1 38 26 14 44 32 20 0531642 0246135 12 16 27 31 42 46 0123456 0415263
28 9 46 34 15 3 40 3164205 6135024 9 20 24 35 39 43 0123456 4152630
48 29 17 5 42 23 11 6420531 5024613 13 17 28 32 36 47 0123456 1526304
19 7 37 25 13 43 31 2053164 4613502 10 21 25 29 40 44 0123456 5263041
39 27 8 45 33 21 2 5316420 3502461 14 18 22 33 37 48 0123456 2630415
10 47 35 16 4 41 22 1642053 2461350 11 15 26 30 41 45 0123456 6304152
30 18 6 36 24 12 49 4205316 1350246 8 19 23 34 38 49 0123456 3041526
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#2. Basic Forms and Conditions for the Prototype Squares of Order 7

How many Prototype Squares are there for each type of magic squares 7x7?

What equations do we have to define for those Prototype Squares?

First of all let’s make the Prototype Squares for Simultaneous type of magic squares
of order 7: both Self-complementary and Pan-diagonal.

The next diagrams and equations below show how | finally defined for them.

** Basic Forms and Conditions for “Prototype Squares’ of Order 7 **
/Prototype Squares /0Object Model
47 48 49 43 44 45 46 47 48 49 43 44 45 11 2 49 40 31 22 20 11 2 49 40 31 22

5 6 7111 2131415161711 2 3 2819 10| 1]48]39]30]28]19]10] 1 48 29

| e e e ettt St | |--+--+——+——F——+——+——]

12 13 14] 8] 9]10]11]12]13]14] 8 9 10 38 29 27]18] 9] 7]47138]29]27]18 9 7
| e e e ettt St | |--+--+——+——F——+——+——]

19 20 21]15]16]17]18]19]20]21]15 16 17 6 46 37|35]26]17] 8] 6]46]37]35 26 17
|-——+-——+——F——t——t——+——|] |-—+--+——+——F——t+——+——]

26 27 28]22]23|24]25]26]27]28]22 23 24 16 14 5]45]36]34]25]16]14] 5]45 36 34
|-——+-——+-——F——+——+——+——|] |--—+--+——+——F+——+——+——]

33 34 35]29]30]31]32]33]34]35]29 30 31 33 24 15]13] 4]44]42]33]|24]15|13 4 44
|-——+——+——F——+——+——+——|] |--—+-—-+——+——F+——+——+——]

40 41 42]36]37]38]39]40]41]42]36 37 38 43 41 32]23|21]12] 3]43]41]32]23 21 12
|-——+-—+——F——+——+——+——|] |-—+-—-+——+——+——+——+——]

47 48 49|43|44145]|46]47148]49|43 44 45 11 2 49|40]31]|22]20]11] 2]49]40 31 22

5 6 71 2 3 4 5 6 7 1 2 3 28 19 10 1 48 39 30 28 19 10 1 48 39

** Basic Conditions for Prototype Squares 7x7: **

n1+n48+n39+n30+n28+n19+n10=C ...rwl; | n1+nl8+n35+n45+n13+n23+n40=C ...cl1;
n18+n9+n7+n47+n38+n29+n27=C ...rw2; | n48+n9+n26+n36+n4+n21+n31=C ...cl2;
n35+n26+n17+n8+n6+n46+n37=C ...rw3; | n39+n7+nl7+n34+n44+n12+n22=C ...cl3;
n45+n36+n34+n25+n16+n14+n5=C ...rw4; | n30+n47+n8+n25+n42+n3+n20=C ...cl4;
n13+n4+n44+n42+n33+n24+n15=C ...rw5; | n28+n38+n6+n16+n33+n43+n11=C ...cl5;
n23+n21+n12+n3+n43+n41+n32=C ...rw6; | nl19+n29+n46+nl14+n24+n41+n2=C ...cl6;
n40+n31+n22+n20+n11+n2+n49=C ...rw7; | nl10+n27+n37+n5+n15+n32+n49=C .. .cl7;
** pan-diagonal Conditions for Prototype Squares 7x7: **
n1+n9+nl17+n25+n33+n41+n49=C .. _pdl; nl+n27+n46+n16+n42+n12+n31=C .. _.pbl;
n48+n7+n8+n16+n24+n32+n40=C .. _pd2; n48+n18+n37+n14+n33+n3+n22=C .. .pb2;

[

|
n39+n47+n6+n14+n15+n23+n31=C ...pd3; | n39+n9+n35+n5+n24+n43+n20=C .. ._pb3;
n30+n38+n46+n5+n13+n21+n22=C ...pd4; | n30+n7+n26+n45+n15+n41+n11=C .. _pb4;
n28+n29+n37+n45+n4+n12+n20=C ...pd5; | n28+n47+nl17+n36+n13+n32+n2=C .. .pb5;
n19+n27+n35+n36+n44+n3+nl11=C ...pd6; | n19+n38+n8+n34+n4+n23+n49=C .. _pb6;
n10+n18+n26+n34+n42+n43+n2=C ...pd7; | n10+n29+n6+n25+n44+n21+n40=C .. .pb7;

** Self-complementary Conditions for Prototype Squares 7x7: **
n1+n49=n48+n2=n39+n11=n30+n20=n28+n22=n19+n31=
n10+n40=n18+n32=n9+n41=n7+n43=n47+n3=n38+n12=n29+n21=
n27+n23=n35+n15=n26+n24=n17+n33=n8+n42=n6+n44=n46+n4=
n37+n13=n45+n5=n36+n14=n34+n16=n25+n25=SC ...scc

** List-forming Inequality Conditions: **
nl<n49, nl<nl1l0, n1<n40 and n48>n18;

/**/

/* Do-it-After-the-Model Transformation */



void damt(){

d[1]=c[1];
d[8]=c[18];

d[15]=c[35];
d[22]=c[45];
d[29]=c[13];
d[36]=c[23];
d[43]=c[40];

}
7%/

d[2]=c[48]:
d[9]=c[9];

d[16]=c[26];
d[23]=c[36];

d[30]=c[4];

d[37]=c[21];
d[44]=c[31];

d[3]=c[39];
d[10]=c[7]:

d[17])=c[17];
d[24]=c[34];
d[31]=c[44];
d[38]=c[12];
d[45]=c[22];

d[4]=c[30];
d[11]=c[47]; d[12]=c[38];

d[18]=c[8];

d[39]=c[3];

d[5]=c[28];

d[19]=c[6];
d[25]=c[25]; d[26]=c[16];
d[32]=c[42]; d[33]=c[33];
d[40]=c[43];
d[46]=c[20]; d[47]=c[11];

d[6]=c[19];
d[13]=c[29]; d[14]=c[27];
d[20]=c[46]; d[21]=c[37];
d[27]=c[14]; d[28]=c[5]:
d[34]=c[24]; d[35]=c[15];
d[41]=c[41]; d[42]=c[32];
d[48]=c[2];

d[7]=c[10];

d[49]=c[49];

These are all the necessary conditions that Prototype Squares should have, and the

‘DAM Transformation’ procedure dictated.

Nothing else is necessary at all. We don’t always have to have the equality of Cross-
sums, nor the sum of any outer pair should be always equal to sum of inner one.

Those definitions above must be adequate for our Prototype Squares, but | found
they were unsatisfactory, because | could only make them very slowly.

The next list shows all | could have got during the several hour calculations. It is
too slow for us to go on listing them up to the last. Say, it is indeed impractical, while
we have to make so many solutions as hundreds of thousands.

You can read the program list of mine at the end of this article.

** "Prototype
** Recomposed

1
10
14
23
41
26
45

12
24
16
42
30
44

22
15
43
39
36

31
15
46
36
39

2
6
13
7
32
19
30

N

17
11
29
19
32

D ON

16
27
21
26

21
18
24
17
28

21

4
22
15
34
39
42

36

7
37
22
41
46
40

32

4
19
20
37
40
38

44

7
40
20
37
45
34

17

3
12
25
38
47
33

15

3
23
25
27
47
35

17
25
33
47
45

12

27
25
23
47
38

8
11
16
35
28
46
29

10
4
9

28

13

43

14

12
10
13
30
31
46
18

16

5
13
30
10
43

6

Squares® of Order 7 and Simultaneous Magic Squares
by "DAMT": Both Self-complementary and Pan-diagonal

1/P
20 5
31 24
18 9
43 27
37 36
44 40
48 49

6/P
18 6
31 20
21 8
39 34
33 26
45 38
48 49

22/P
24 14
29 11
23 7
34 35
44 28
41 42
48 49

48/P
22 11
33 14
26 4
32 35
29 19
42 41
48 49

/S

1
12
36
42
31

7
46
/S

1
23
26
40
31
11
43
/S

1
17
28
38
29
16
46
/S

1
27
19
34
33
18
43

48

6
35
26
17

9
34

48

5
28
30
15

8
41

48
9
30
39
5
7
37

48

8
30
36
12

4
37

47

5
22
37
30
11
23

47

6
37
33
32

4
16

47
14
19
44
26
10
15

47
11
40
29
28

5
15

32
29
10
25
40
21
18

29
14
12
25
38
36
21

27
18

8
25
42
32
23

24
6
9

25

41

44

26

27
39
20
13
28
45

3

34
46
18
17
13
44

3

35
40
24

6
31
36

3

35
45
22
21
10
39

3

16
41
33
24
15
44

2

42
35
20
22
45

13
43
45
11
20
41

13
46
38
14
20
42

2

4
43
19

8
14
38
49

39
19
10
24
27
49

34
21
12
22
33
49

32
17
16
31
23
49

1
10
26
18
43
35
45

19
32
17
46
44
42

12
27
14
45
32
43

24
33
12
45
29
44

2

9
14
13
31
22
30

10
11
28
14
20

20
19
26
21
40

16

23

30

34

4
33
23
38
44
42

38

5
27
24
37
34
35

35

6
33
16
39
46
37

40

4
31
13
36
35
32

11

3
21
25
29
47
39

29
25
21
47
41

22
25
28
47
42

11

28
25
22
47
39

8

6
12
27
17
46
16

15
16
13
26
23
45
12

13

4
11
34
17
44
15

18
15
14
37
19
46
10

2/P
20 5
28 15
19 7
37 32
36 24
41 40
48 49

14/pP
30 8
36 6
22 4
39 33
40 18
43 31
48 49
31/P
10 7
29 18
24 5
31 36
30 23
41 38
48 49
72/P
20 6
43 21
27 5
42 38
34 17
41 26
48 49

/S

1
21
24
42
28
13
46
/S

1
29
18
35
36
11
45
/S

1
22
23
37
29
19
44
/S

1
28
17
32
43

8
46

48

9
27
35
11

7
38

48
-
26
44
9
4
37

48
9
34
32
8
5
39

48

9
37
29
11

5
36

47

5
33
36
30

6
18

47

8
27
40
20
16
17

47

-
33
30
40

4
14

47

6
31
34
30
15
12

31
16
10
25
40
34
19

28
12
19
25
31
38
22

26
15
12
25
38
35
24

23
10
24
25
26
40
27

*x

*x

32 12 4

20 39 22
14 15 8
17 23 26
45 41 29

33 13 5
34 46 39
30 41 14
10 6 15
23 24 32
42 43 21

36 11 6
46 45 31
10 42 21
20 18 13
17 16 27
43 41 28

38 14 4
35 45 42
20 39 7
16 21 18
19 13 33



1
15
24
11
46
31
38

23
10
33
24
34

20
29

45
36
33

17
29

28
24
38

22
35

38
27
42

10
28

36
24
31

23
31

32
28
33

13
30

40
31
29

2

18
20
22
17
41

O©OoON

10
27
13
42
45
34

39

32
19
35
43
38

39

19
12
37
34
27

36

32
19
35
42
40

33

30

31
39
32

39

29

32
43
30

38

24
14
35
37
34

44
16
33
12
36
46
32

14

21
25
29
47
36

26
25
24
47
46

16

37
23
40
14

12

15
31
18
46
11

23
16
13
38
31
44
11

10

15
31
18
45
14

18
11
19
43
20
45
17

20

18
42
21
46
11

16
13
15
36
26
41
12

18

14
38
17
34

96/P

9
33
28
30
32
43
48

12
19

4
39
26
35
49

148/P

28
37
30
45
41
44
48

16
26
17
40
27
42
49

215/P

22
41
32
35
40
43
48

17
14

5
42
21
30
49

300/P

20
37
34
46
39
a4
48

12
26
22
43
21
33
49

389/P

6
37
36
34
26
40
48

8
23
12
41
15
28
49

469/P

15
37
38
34
33
41
48

19
26
14
45
22
40
49

562/P

20
43
40
42
39
a4
48

17
22
18
45
19
27
49

684/P

15
39
42
28
26
43
48

21
19
10
41
20
37
49

/S

21
26
34
33
20
40
/S

21
27
38
37

46
/S

26
21
27
41
15

/S

27
21
40
37

45
/S

29
15
32
37
16
45
/S

23
22
30
37
16
46
/S

29
19
34
43

41
/S

27
20
32
39
22
34

48

37

31

42

48

31

24

14

17

35

48

38

36

37

48

31
24

22
35

48
10
43
27

12
31

48

42
24

14
32

48

36
28

18
35

48

38
31

10
36

47
12
27
32
41

11

47
16
32
41
22

10

47
17
19
40
28
16

47
12
32
39
30

47

30
26

9

47
19
29
33
35

47
17
24
39
30
13

47
21
33
26
35

22
14
15
25
35
36
28

20
11

25
42
39
30

18
11
20
25
30
39
32

16
14
17
25
33
36
34

14
17
22
25
28
33
36

12
11
10
25
40
39
38

10
12
23
25
27
38
40

13
25
37
44
42

39
45

18
23
38

40
43
28

18
34

42
34
22
10
31
33

43
42
20
11
18
38

41
39

24
20
42

45
43
15
17
21
31

45
37
20
11
26
33

41
46
15
24
17
29

3

15
32
46
22
14
44

14
40
45
19
12
43

2

10
30
17
16
24
29
49

45
13
12
23
29
49

35

23
29
24
49

46
13
10
29
23
49

34
13
18
35
21
49

34
13
20
28
27
49

42

16
31
21
49

16
28
11
18
30
23

23
32
12
41
36
39

27
10
41
29
32

18
34
14
46
26
40

11
36
10
44
42
32

11
23

30
22
34

14
37
12
19
33
40

10
34

22
27
36

18
35

29
24
36

10

21

22

16
12
19
11
22

27
13
17

30

N

24
15
16
29

37

4
20
17
34
31
35

46

37
17
36
43
30

44

39

31
38
28

41

31
13
30
38
23

29

10
33
45
38

28

35
23
24
41
44

32

37
17
26
45
39

34

31

27

40
33

26
25
24
47
45

15

26
25
24
47
35

15

29
25
21
47
35

33
25
17
47
45

19
25
31
47
46

34
25
16
47
45

31
25
19
47
44

30
25
20
47
46

15
19
16
33
30
46
13

20

14
33
13
44

22
12
19
42
11
43

27
12
20
37
19
46

12

17
40
26
44
21

26
27
15
46
22

11

24
33
13
46
18

17
10
23
42
19
45
16

121/P

28
42
29
43
44
40
48

11
14

38
18
27
49

190/P

28
39
31
38
34
45
48

18
21

40
23
42
49

257/P

20
45
33
37
23
41
48

10
24

36
16
32
49

347/P

21
34
35
26
28
43
48

18
8
6

40

14

39

49

421/P

32
37
36
35
42
48

16
28
20
43
27
39
49

526/P

20
29
39
42
32
43
48

10
17
31
38
13
36
49

622/P

15
30
41
38
29
43
48

14
23
28
42
16
40
49

735/P

11
38
43
37
28
41
48

14
26
21
44
15
32
49

/S

26
18
35
42

46
/S

26
23
30
39
12
44
/S

29
16
28
45
13
43
/S

33
14
23
34
24
46
/S

19
27
38
32
14
44
/S

34
13
44
29

46
/S

31
16
39
30
12
46
/S

30
15
33
38
13
45

48
10
33
36
34
48
33
29
15
36
48
42
26
15
31
48
37
42
30
48

40
22

20
33

48

27
33

31
24

48

33
27

28
26

48

42
24

21
27

47
11
20

22
19
12

47
18
37
34
22

10

47
10
39
23
30
12
14

47
18
31
28
29
12
10

47
16
24
35
41

47
10
35
32
30

12

47
14
37
29
35

47
14
31
28
39
10

21
13
23
25
27
37
29

19

25
42
46
31

17

18
25
32
44
33

15

11
25
39
41
35

13
21
11
25
39
29
37

11
22
14
25
36
28
39

18
10
25
40
32
41

16
18
25
32
34
43

38
31
28

30
39

40
43
28
16
13
32

36
38
20
27
11
40

40
38
21
22
19
32

43
45

15
26
34

38
41
20
18
15
40

42
45
15
21
13
36

40
11
22
19
36

16
41
45
14
17
40

14
41
35
21
17
45

19
46
35
24

41

20

45

13
43

17
30
46
28
10
42

26
19
45
17
23
43

24
22

23
17
43

23
29
46
26

41

43

15
32
24
49

38
11
20
27
24
49

37

22
34
21
49

26
16
27
36
17
49

36
18
12
23
31
49

42
21

37
16
49

38
20
11
34
19
49

37
12
17
35
20
49



793/P /S 858/P /S
1 235 42118 14 148 47 6 42 26 5 1 36 4131516 148 47 5 44 19 11
22 7 5 316 40 17 38 7 14 15 34 30 37 22 11 3 10 42 26 30 7 16 14 40 27 41
41 23 31 38 26 44 20 9 39 31 22 18 46 10 33 18 29 30 19 45 23 17 38 29 22 15 46 8
8 13 11 25 39 37 42 29 33 27 25 23 17 21 6 12 25 38 41 44 37 24 32 25 18 26 13
30 624121927 9 40 4 32 28 19 11 41 27 31 20 21 32 17 42 4 35 28 21 12 33
33 10 34 47 45 43 28 13 20 16 35 36 43 12 24 40 47 39 43 28 9 23 10 36 34 43 20
36 32 29 46 15 48 49 4524 844 3 249 34 3537 46 14 48 49 39 31 645 3 2 49

899/P /S 956/P /S
1 236 7151917 148 47 44129 5 1 28 17 12 30 9 148 46 35 29 11 5
1312 5 3 11 42 30 26 12 17 14 39 27 40 10 13 31 14 18 3 9 22 37 44 42
34 22 32 26 29 46 23 16 44 32 13 19 43 8 16 23 18 11 15 6 34 26 23 10 30 33 19
910 6 25 44 40 41 3520 28 25 22 30 15 21 8 24 25 26 42 29 38 36 43 25 7 14 12
27 4 21 24 18 28 16 42 7 31 37 18 6 34 44 35 39 32 27 43 34 31 17 20 40 27 24 16
20 8 39 47 45 38 37 10 23 11 36 33 38 24 36 19 37 46 45 47 40 8 6 13 28 41 47 32
33 31 3543 14 48 49 4521 946 3 249 41 20 38 33 22 48 49 45 39 21 15 4 2 49

1872/P /S 3311/P /S
1 218191128 7 148 4537 24 17 3 1 222181014 3 148 4437 3011 4
6 4 3 5152716 14 4 7 32 35 42 41 8 5 4 6 72423 17 5 3 28 43 41 38
12 10 20 14 17 13 8 38 29 20 628 31 23 1516 31 17 11 13 9 3529 31 8 14 32 26
26 921 25 29 41 24 39 34 40 25 10 16 11 20 12 21 25 29 38 30 40 27 34 25 16 23 10
42 37 33 36 30 40 38 27 19 22 44 30 21 12 41 37 39 33 19 34 35 24 18 36 42 19 21 15
34 23 35 45 47 46 44 9 8 15 18 43 46 36 27 26 43 44 46 45 42 12 9 7 22 47 45 33
43 22 39 31 32 48 49 47 33 26 13 5 2 49 47 36 40 32 28 48 49 46 39 20 13 6 2 49

4707/P /S 6633/P /S
1 226131216 5 148 43 39 30 10 4 1 21826 1135 3 148 42 41 17 20 6
6 9 4 7 82215 17 9 524424731 10 7 6 8223419 14 7 3 32 28 46 45
18 14 29 17 10 11 3 32 27 29 6 16 37 28 12 13231420 9 4 38 29 23 10 35 24 16
20 19 23 25 27 31 30 38 35 36 25 14 15 12 33 521 25 29 45 17 39 31 37 25 13 19 11
47 39 40 33 21 36 32 22 13 34 44 21 23 18 46 41 30 36 27 37 38 34 26 15 40 27 21 12
35 28 42 43 46 41 44 19 3 8 26 45 41 33 31 16 28 42 44 43 40 5 4 22 18 47 43 36
45 34 38 37 24 48 49 46 40 20 11 7 2 49 47 15 39 24 32 48 49 44 3033 9 8 2 49

8343/P /S 10652/P /S

1 217141319 3 148 41 43 26 10 6 1 22023 932 3 148 40451915 7
11 5 6 91520 8 21 5 3 33 35 46 32 6 8 71017 26 14 16 8 3 30 33 46 39
16 12 23 21 10 7 4 34 2223 11 19 36 30 131228 16 15 5 4 37 21 28 6 32 27 24
24 18 28 25 22 32 26 37 42 38 25 12 8 13 31 11 29 25 21 39 19 41 36 38 25 12 14 9
46 43 40 29 27 38 34 20 14 31 39 27 28 16 46 45 35 34 22 38 37 26 23 18 44 22 29 13
42 30 35 41 44 45 39 18 4 15 17 47 45 29 36 24 33 40 43 42 44 11 4 17 20 47 42 34
47 31 37 36 33 48 49 44 4024 7 9 249 47 18 41 27 30 48 49 43 35 31 510 2 49

U100 01 ©oo~NN

NN
a1
N

If you add such conditions to the basic as follows, you can surely have a faster,
practical program for your Prototype Squares.

1. Equality of Cross-sums:
n1+n9=n2+n8; n2+nl10=n3+n9; n3+nl11=n4+nl10; n4+nl12=n5+nll; ...
n8+n16=n9+n15; n9+nl17=n10+n16; n10+n18=nl11+nl17; nl11+n19=n12+n18; ...
n15+n23=n16+n22; nl1l6+n24=nl17+n23; nl1l7+n25=n18+n24; nl18+n26=n19+n25; ...
- .. N46+n3=n45+n4; n47+n4=n46+n5; n48+n5=n47+n6; n49+n6=n48+n7;

2. Equality of Cross-sums Type 2:
n1+n10=n3+n8; n2+nl1ll1=n4+n9; n3+n12=n5+n10; n4+nl13=n6+nll; ...
n8+nl17=n10+nl15; n9+n18=n11+nl16; nl10+n19=n12+nl17; nl11l+n20=n13+nl18; ...
n15+n24=n17+n22; nl1l6+n25=n18+n23; nl7+n26=n19+n24; nl1l8+n27=n20+n25; ...

3. Equality of Cross-sums Type 3:
n1l+n16=n2+nl15; n2+nl17=n3+nl1l6; n3+n18=n4+nl7; n4+nl19=n5+nl18; ...
n8+n23=n9+n22; n9+n24=n10+n23; n1l0+n25=nl11+n24; nl1l1+n26=n12+n25; ...
n15+n30=n16+n29; n16+n31=n17+n30; nl1l7+n32=n18+n31; n18+n33=n19+n32; ...



But you can make only a small part of the standard solutions with those additions.

#3. List of Fundamental Prototype Squares and Simultaneous MS77 Recomposed
The next list shows the 768 ‘Prototype Squares’ made under the new larger set of
basic equations and the object solutions recomposed by DAM Transformation.
They must mean anything fundamental, | think.

** "Prototype” Squares 7x7 and Simultaneous Magic Squares **
**  Transformed: Both Self-complementary and Pan-diagonal **
/P /S 2/P /S
1 2 3 4 5 6 7 14839302819 10 1 2 3 4 5 6 7 14839 16 28 3310
8 91011 12 13 14 18 9 7 47 38 29 27 8 91011 12 13 14 32 9 7 47 38 15 27
15 16 17 18 19 20 21 3526 17 8 6 46 37 29 30 31 32 33 34 35 21 26 31 8 6 46 37
22 23 24 25 26 27 28 45 36 34 25 16 14 5 22 23 24 2526 27 28 45 36 20 25 30 14 5
29 30 31 32 333435 13 4 44 42 33 24 15 1516 17 18 19 20 21 13 4 44 42 19 24 29
36 37 38 39 40 41 42 23 21 12 3 43 41 32 36 37 38 39 40 41 42 23 35 12 3 43 41 18
43 44 45 46 47 48 49 40 31 22 20 11 2 49 43 44 45 46 47 48 49 40 17 22 34 11 2 49

3/P /S 4/P /S
1 2 3 4 5 6 7 148 32 37 28 12 17 1 2 3 4 5 6 7 14832 9 28 40 17
15 16 17 18 19 20 21 11 16 7 47 31 36 27 15 16 17 18 19 20 21 39 16 7 47 31 8 27
8 910 11 12 13 14 42 26 10 15 6 46 30 36 37 38 39 40 41 42 14 26 38 15 6 46 30
22 23 24 25 26 27 28 4529 41 25 921 5 22 23 24 25 26 27 28 45 29 13 25 37 21 5
36 37 38 39 40 41 42 20 4 44 35 40 24 8 8 910 11 12 13 14 20 4 44 35 12 24 36
29 30 31 32333435 231419 3433439 29 303132333435 234219 343 3411
43 44 45 46 47 48 49 33 38 22 13 18 2 49 43 44 45 46 47 48 49 33 10 22 41 18 2 49

5/P /S 6/P /S
1 2 3 4 5 6 7 148 18 37 28 12 31 1 2 3 4 5 6 7 14818 9 28 40 31
29 30 313233343 1130 7 47 17 36 27 29 30 31 32 33 34 35 39 30 7 47 17 8 27
8 910 11 12 13 14 42 26 10 29 6 46 16 36 37 38 39 40 41 42 14 26 38 29 6 46 16
22 23 24 25 26 27 28 45 1541 25 935 5 22 23 24 2526 27 28 45 15 13 25 37 35 5
36 37 38 39 40 41 42 34 4 44 21 40 24 8 8 910 11 12 13 14 34 4 44 21 12 24 36
15 16 17 18 19 20 21 23 14 33 3 43 20 39 1516 17 18 19 20 21 23 42 33 3 43 20 11
43 44 45 46 47 48 49 19 38 22 13 32 2 49 43 44 45 46 47 48 49 19 10 22 41 32 2 49

7/P /S 8/P /S
1 2 3 4 5 6 7 148 11 30 28 19 38 1 2 3 4 5 6 7 148 11 16 28 33 38
36 37 38 39 40 41 42 18 37 7 47 10 29 27 36 37 38 39 40 41 42 32 37 7 47 10 15 27
15 16 17 18 19 20 21 35 26 17 36 6 46 9 29 30 31 32 33 34 35 21 26 31 36 6 46
22 23 24 25 26 27 28 45 8 34 25 16 42 S5 22 23 24 25 26 27 28 45 8 20 25 30 42 5
29 30 31 32 333435 41 444 14 332415 1516 17 18 19 20 21 41 4 44 14 19 24 29
8 910 11 12 13 14 23 21 40 3 43 13 32 8 910 11 12 13 14 23 35 40 3 43 13 18
43 44 45 46 47 48 49 12 31 22 20 39 2 49 43 44 45 46 47 48 49 12 17 22 34 39 2 49

9/P /S 11/P /S
1 2 5 4 3 6 7 148 39 30 28 17 12 1 2 5 4 3 6 7 148 32 37 28 10 19
8 91211101314 18 9 7 454029 27 1516 19 18 17 20 21 11 16 7 45 33 36 27
15 16 19 18 17 20 21 35 24 19 8 6 46 37 8 912 11 10 13 14 42 24 12 15 46 30
22 23 26 25 24 27 28 47 36 34 25 16 14 3 22 23 26 25 24 27 28 47 29 41 25 921 3
29 30 33 32 31 3435 13 4 44 42 31 26 15 36 37 40 39 38 41 42 20 4 44 35 38 26 8
36 37 40 39 38 41 42 23 21 10 543 41 32 29 30 33 32 31 34 35 23 14 17 5 43 34 39
43 44 A7 46 45 48 49 38 33 22 20 11 2 49 43 44 47 46 45 48 49 31 40 22 13 18 2 49

13/P /S 15/P /S
1 2 5 4 3 6 7 148 18 37 28 10 33 1 2 5 4 3 6 7 148 11 30 28 17 40
29 30 33 3231343 11 30 7 45 19 36 27 36 37 40 39 38 41 42 18 37 7 45 12 29 27
8 912 11 10 13 14 42 24 12 29 6 46 16 15 16 19 18 17 20 21 35 24 19 36 6 46
22 23 26 25 24 27 28 47 1541 25 9 35 3 22 23 26 25 24 27 28 47 8 34 25 16 42 3
36 37 40 39 38 41 42 34 444 21 3826 8 29 3033 32313435 41 4 44 14 31 26 15
15 16 19 18 17 20 21 23 14 31 5 43 20 39 8 912 11 10 13 14 23 21 38 5 43 13 32
43 44 A7 46 45 48 49 17 40 22 13 32 2 49 43 44 47 46 45 48 49 10 33 22 20 39 2 49
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15
22
29
36
43

15
22
29
36
43

NOoO O~ WNPRE

N

23
30
37
44

16
23
30
37
44

ONOODWEDN

10
17
24
31
38
45

13
20
27
34
41
48

10
17
24
31
38
45

12
19
26
33
40
47

10
11
12
13
14

15
22
29
36
43

12
19
26
33
40
47

10
11
12
14
13

15
22
29
36
43

15
22
29
36
43

16
23
30
37
44

16
23
30
37
44

15
16
17
18
19
20
21

10
17
24
31
38
45

15
22
29
36
43

16
15
17
18
19
21
20

16
23
30
37
44

10
17
24
31
38
45

11
18
25
32
39
46

11
18
25
32
39
46

22
23
24
25
26
27
28

11
18
25
32
39
46

11
18
25
32
39
46

23
22
24
25
26
28
27

11
18
25
32
39
46

11
18
25
32
39
46

13
20
27
34
41
48

13
20
27
34
41
48

29
30
31
32
33
34
35

12
19
26
33
40
47

14
21
28
35
42
49

30
29
31
32
33
35
34

13
20
27
34
41
48

12
19
26
33
40
47

17/pP
1 3 2 4 6 5 7

12
19
26
33
40
47

14
21
28
35
42
49

33/P

3
10
17
24
31
38
45

7
14
21
28
35
42
49

65/P

36
37
38
39
40
41
42

43
44
45
46
47
48
49

97/P

7
14
21
28
35
42
49

6
13
20
27
34
41
48

129/P

3
10
17
24
31
38
45

6
13
20
27
34
41
48

161/P

37
36
38
39
40
42
41

44
43
45
46
47
49
48

193/P

7
14
21
28
35
42
49

5
12
19
26
33
40
47

385/P

7
14
21
28
35
42
49

2

16
23
30
37
44

/S

18
35

12
24
41
/S

18
35

10
26
41
/S

24
47
21
37
11
34
/S

18
34
45
14
22
40
/S

18
34
43
10
26
42
/S

24
47
20
36
11
35
/S

18
33

14
22
41
/S

18
30
45
14
22
40

47
10
27
36

21
30

45
12
27
36

21
30

42
32
22
45
19
49

26
37

20
31

45
12
28
37

20
29

41
32
23
45
19
49

27
38

19
30

49

26
41

16
31

39

16
33
45
13
22

39

16
31
47
13
22

27
43
17
40
14
30

39

17
35
43
12
23

39

15
31
47
14
23

28

17
40
13
29

39

16
35
43
13
24

39

17
35
43
12
27

31
48

25
42

19

33
48

25
42

17

12
35

25
48
15
38

29
47

25
41

21

33
49

25
41

17

12
34

25
49
16
38

29
48
10
25
40

21

29
47
13
25
37

21

28
37

17
34
43
11

28
37

19
34
43
11

46
20
36
10
33

23

27
38

15
33
44
11

27
36

19
35
44
11

46
21
37
10
33

22

26
37

15
34
45
11

23
38

15
33
48
11

20
29
46
14
23
40

20
29
46
14
23
38

31

28
44
18
41

19
30
46
13
24
42

21
30
46
13
22
38

31

27
43
18
42

20
31
46
12
23
42

19
34
46

24
42

9
26
38

15
32
49

24
40

15
32
49

16
39
13
29

26
49

10
28
36

16
32
48

24
40

16
32
48

15
39
14
30

26
48

28
36

17
32
47

10
28
36

20
32
44

8
15
22
29
36
43

15
22
29
36
43
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23
30
37
44

16
23
30
37
44
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12
19
26
33
40
47

14
21
28
35
42
49

10
17
24
31
38
45

6
13
20
27
34
41
48

15
16
17
18
19
20
21

3
10
17
24
31
38
45

7
14
21
28
35
42
49

16
15
17
18
19
21
20

15
22
29
36
43

16
23
30
37
44

13
20
27
34
41
48

3
10
17
24
31
38
45

8

9
10
11
12
13
14

11
18
25
32
39
46

4
11
18
25
32
39
46

22
23
24
25
26
27
28

4
11
18
25
32
39
46

4
11
18
25
32
39
46

23
22
24
25
26
28
27

4
11
18
25
32
39
46

4
11
18
25
32
39
46

9
16
23
30
37
44

5
12
19
26
33
40
47

36
37
38
39
40
41
42

7
14
21
28
35
42
49

5
12
19
26
33
40
47

37
36
38
39
40
42
41

6
13
20
27
34
41
48

5
12
19
26
33
40
47

25/P
1 3 6 4 2 5 7

12
19
26
33
40
47

14
21
28
35
42
49

49/P

2

9
16
23
30
37
44

7
14
21
28
35
42
49

81/P

29
30
31
32
33
34
35

43
44
45
46
47
48
49

113/P

5
12
19
26
33
40
47

6
13
20
27
34
41
48

145/P

1

8
15
22
29
36
43

6
13
20
27
34
41
48

177/P

30
29
31
32
33
35
34

44
43
45
46
47
49
48

289/P

7
14
21
28
35
42
49

3
10
17
24
31
38
45

481/P

6
13
20
27
34
41
48

1

15
22
29
36
43

/S

18
35
48
12
24
37
/S

18
35
45

27
40
/S

24
47
14
30
18
41
/S

18
34
43
12
24
42
/S

18
34
45

28
40
/S

24
47
13
29
18
42
/S

18
31
44
14
22
41
/S

18
29
45
13
23
40

47
10
23
36

21
34

44
13
26
36

21
31

35
16
39

22
45
12

47
10
28
37

20
29

43
14
26
37

20
31

34
15
39
23
45
12
49

27
40

17
30

48

26
42

15
31

39

20
33
45

22

39

17
30
48
12
22

27
43
10
33
21
37

39

15
33
45
14
23

39

17
29
49
12
23

28
44
10
33
20
36

39

16
35
43
13
26

39

17
34

12
28

31
44

25
42

19

34
47

25
42

16

19
42

25
48

31

31
49

25
41

19

35
47

25
41

15

19
41

25
49

31

29
48
12
25
38

21

30
47
14
25
36

20

28
41

17
30
43
11

28
38

20
33
43
11

46
13
29
17
40

23

27
36

17
35

11

27
38

21
33

11

46
14
30
17
40

22

24
37

15
34
47
11

22
38

16
33
49
11

16
29
46
14
27
40

19
29
46
14
24
37

38

28

11
34
15

21
30
46
13
22
40

19
30
46
13
24
36

38

27
43
11
35
16

20
33
46
10
23
42

19
35
46

24
41

13
26
38

15
32
49

10
23
41

15
32
49

32
20
36

26
49

26
38

16
32
48

10
22
42

16
32
48

32
21
37

26
48

28
36

19
32
45

10
27
37

21
32
43



577/P /S 609/P /S

8 11522294336 849 27 5 39 31 16 9 216 23 30 44 37 948 28 5 39 31 15
9 216 23 30 44 37 24 2 36 35 20 12 46 8 1152229 43 36 24 1 37 34 21 12 46
10 3 17 24 31 45 38 40 32 17 94328 6 10 317 24 31 4538 40 32 17 8 44 27 7
11 4 18 25 32 46 39 21 13 47 25 3 3729 11 4 18 25 32 46 39 20 14 47 25 3 36 30
12 5 19 26 33 47 40 44 22 7 41 33 18 10 12 5 19 26 33 47 40 43 23 6 42 33 18 10
13 6 20 27 34 48 41 4 38 30 15 14 48 26 14 7 21 28 35 49 42 4 38 29 16 13 49 26
14 7 21 28 35 49 42 34 19 11 4523 142 13 6 20 27 34 48 41 35 19 11 45 22 2 41
641/P /S 673/P /S
10 3 17 24 31 45 38 10 47 28 6 39 30 15 12 5 19 26 33 47 40 12 45 28 6 39 30 15
8 1152229 4336 23 1 38 33 21 13 46 8 1152229 43 36 23 140 31 21 13 46
9 216 23 30 44 37 41 3216 845 26 7 9 216 23 30 44 37 41 32 16 8 47 24 7
11 4 18 25 32 46 39 19 14 48 25 2 36 31 11 4 18 25 32 46 39 17 14 48 25 2 36 33
13 6 20 27 34 48 41 43 24 542 3418 9 13 6 20 27 34 48 41 43 26 3 42 34 18 9
14 7 21 28 35 49 42 4 37 29 17 12 49 27 14 7 21 28 35 49 42 4 37 29 19 10 49 27
12 5 19 26 33 47 40 35 20 11 44 22 340 10 3 17 24 31 4538 35 20 11 44 22 5 38
705/P /S 737/P /S
13 6 20 27 34 48 41 13 44 28 539 31 15 14 7 21 28 35 49 42 14 43 27 5 39 31 16
8 1152229 4336 24 141 30 21 12 46 9 216 23 30 44 37 24 2 42 29 20 12 46
10 3 17 24 31 45 38 40 32 17 848 23 7 10 317 24 31 4538 40 32 17 949 22 6
11 4 18 25 32 46 39 16 14 47 25 3 36 34 11 4 18 25 32 46 39 15 13 47 25 3 37 35
12 5 19 26 33 47 40 43 27 2 42 33 18 10 12 5 19 26 33 47 40 44 28 1 41 33 18 10
14 7 21 28 35 49 42 4382920 94926 13 6 20 27 34 48 41 4 38 30 21 8 48 26
9 216 23 30 44 37 3519 11 45 22 6 37 8 1152229 43 36 34 19 11 45 23 7 36

[Count = 768] OK!

We already know there are more standard solutions of Simultaneous squares, far
more than hundreds of thousands. But we can not recompose all of them under these
conditions. It may mean the smallest set of 576 solutions above should be anything
fundamental to those far more standard ones.

#4. Prototype Squares of Order 7 for Pan-Diagonal Magic Squares 7x7
Let’s study about the Prototype Squares for pan-diagonal magic squares 7x7 next.
We want to have the same Model with the previous one for Simultaneous type.
But we have to define the new basic conditions for the new Prototype Squares.

** Basic Forms and Conditions for “Prototype Squares’ of Order 7 **
/Prototype Squares /0Object Model
47 48 49 43 44 45 46 47 48 49 43 44 45 11 2 49 40 31 22 20 11 2 49 40 31 22

5 6 7] 11 21 31 4] 51 6] 71 1 2 3 28 19 10| 1]48]39]30]28]19]10] 1 48 29

| e e e ettt St | |--+--+——+——F——+——+——]

12 13 14] 8] 9]10]11]12]13]14] 8 9 10 38 29 27]18] 9] 7]47138]29]27]18 9 7
| e e e ettt St | |--+--+——+——F——+——+——]

19 20 21]15]16]17]18]19]20]21]15 16 17 6 46 37|35]26]17] 8] 6]46]37]35 26 17
|-——+-——+——F——t——t——+——|] |-—+--+——+——F——t+——+——]

26 27 28]22]|23]24]25]26]27]28]22 23 24 16 14 5]45]36]34]25]16]14] 5]45 36 34
|-——+-——+-——F——+——+——+——|] |--—+--+——+——F+——+——+——]

33 34 35]29]30]31]32]33]34]35]29 30 31 33 24 15]13] 4]44]42]33|24]15]13 4 44
|-——+——+——F——+——+——+——|] |--—+-—-+——+——F+——+——+——]

40 41 42]36]37]38]39]40]41]42]36 37 38 43 41 32]23|21]12] 3]43]41]32]23 21 12

|-——+-—+——F——+——+——+——|] |-—+-—-+——+——+——+——+——]
A7 48 49]43]|44]45]46]47]48]49]43 44 45 11 49]40]31]22]20]11] 2]49]40 31 22

N

5 6 71 2 3 4 5 6 7 1 2 3 28 19 10 1 48 39 30 28 19 10 1 48 39

** Basic Conditions for Prototype Squares 7x7: **
n1+n48+n39+n30+n28+n19+n10=C ...rwl; | n1+nl8+n35+n45+n13+n23+n40=C ...cl1;
n18+n9+n7+n47+n38+n29+n27=C ---rw2; | n48+n9+n26+n36+n4+n21+n31=C ...cl2;
n35+n26+n17+n8+n6+n46+n37=C ---rw3; | n39+n7+n17+n34+n44+n12+n22=C ...cl3;
n45+n36+n34+n25+n16+n14+n5=C ...rw4; | n30+n47+n8+n25+n42+n3+n20=C ...cl4;
n13+n4+n44+n42+n33+n24+n15=C ...rw5; | n28+n38+n6+n16+n33+n43+n11=C ...cl5;
n23+n21+n12+n3+n43+n41+n32=C ...rw6; | nl19+n29+n46+nl14+n24+n41+n2=C ...cl6;
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n40+n31+n22+n20+n11+n2+n49=C ...rw7; | nl1l0+n27+n37+n5+n15+n32+n49=C .. .cl7;

** Pan-diagonal Conditions for Prototype Squares 7x7: **
n1+n9+nl7+n25+n33+n41+n49=C ...pdl; | n1+n27+n46+nl16+n42+n12+n31=C .. _pbl;
n48+n7+n8+nl16+n24+n32+n40=C ...pd2; | n48+n18+n37+nl14+n33+n3+n22=C .. ._pb2;
n39+n47+n6+n14+n15+n23+n31=C ...pd3; | n39+n9+n35+n5+n24+n43+n20=C .. ._pb3;
n30+n38+n46+n5+n13+n21+n22=C ...pd4; | n30+n7+n26+n45+n15+n41+n11=C .. _pb4;
n28+n29+n37+n45+n4+n12+n20=C ...pd5; | n28+n47+nl17+n36+nl13+n32+n2=C .. _pb5;
n19+n27+n35+n36+n44+n3+nl11=C ...pd6; | n19+n38+n8+n34+n4+n23+n49=C .. _pb6;
n10+nl18+n26+n34+n42+n43+n2=C ...pd7; | nl10+n29+n6+n25+n44+n21+n40=C .. _pb7;

** List-forming Inequality Conditions: **
nl<n49, nl<nl1l0, n1<n40 and n48>n18;

These are all the new definitions | dictated. Self-Complementary equations are no
longer necessary for this type.

Those equations above must be adequate for our new Prototype Squares, but |
found they were also unsatisfactory. They were very slow, say, too slow for us to go
on making all solutions up to the last. It was so impractical that | had to give it up,
while | had to make so many solutions as hundreds of millions.

When you add such conditions to the basic as follows, you can surely have a faster,
practical program for your Prototype Squares.

1. Equality of Cross-sums:
n1+n9=n2+n8; n2+nl10=n3+n9; n3+nl11=n4+nl10; n4+nl2=n5+nll; ...
n8+n16=n9+n15; n9+nl17=n10+n16; n10+n18=n11+nl17; nl11+nl19=n12+n18; ...
Nn15+n23=n16+n22; nl1l6+n24=nl17+n23; nl1l7+n25=n18+n24; nl18+n26=n19+n25; ...

- .. N46+n3=n45+n4; n47+n4=n46+n5; n48+n5=n47+n6; n49+n6=n48+n7;

2. Equality of Cross-sums Type 2:
n1+n10=n3+n8; n2+nl1ll1=n4+n9; n3+n12=n5+n10; n4+nl13=n6+nll; ...
n8+nl17=n10+nl15; n9+n18=n11+nl16; nl10+n19=n12+nl17; nl11l+n20=n13+nl18; ...
n15+n24=n17+n22; nl1l6+n25=n18+n23; nl7+n26=n19+n24; n1l8+n27=n20+n25; ...

3. Equality of Cross-sums Type 3:
n1l+n16=n2+nl15; n2+nl17=n3+nl1l6; n3+n18=n4+nl7; n4+nl19=n5+nl18; ...
n8+n23=n9+n22; n9+n24=n10+n23; n1l0+n25=nl11+n24; nl1+n26=n12+n25; ...
n15+n30=n16+n29; n16+n31=n17+n30; nl1l7+n32=n18+n31; n18+n33=n19+n32; ...

But those additions could make only a small part of standard solutions. You can no
longer recompose all the solutions of our object.

#5. List of Fundamental Prototype Squares and Pan-diagonal MS77 Recomposed

The next list shows the ‘Prototype Squares’ made under the new larger set of basic
equations and the object solutions recomposed by DAM Transformation. They must
mean anything fundamental, | suppose.

We could recompose only a small part of the standard solutions of Pan-diagonal
MS77. No one knows the total count of all the standard solutions yet.

It is really a hard job to make all of them by any method whatever you could
imagine, since any type of solutions of order 7 must be too many for us to count up
to the last piece by piece. It is also too many for us to analyze and study them
precisely each by each, even if we could know the total count of solutions itself.

*** List of "Prototype Squares® of Order 7 and Pan-Diagonal ***
** Magic Squares of Order 7 Recomposed by "DAM Transformation® **
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*xx

w0 -

15
22
29
36
43

[Eny

15
29
22
36
43

-

15
36
22
29
43

=

15
43
22
29
36

-

22
15
29
36
43

29
15
22
36
43

36
15
22
29
43

Standard

16
23
30
37
44

N

16
30
23
37
44

N

16
37
23
30
44

N

16
44
23
30
37

N

23
16
30
37
44

30
16
23
37
44

37
16
23
30
44

3
10
17
24
31
38
45

10
17
31
24
38
45

10
17
38
24
31
45

10
17
45
24
31
38

10
24
17
31
38
45

10
31
17
24
38
45

10
38
17
24
31
45

4
11
18
25
32
39
46

11
18
32
25
39
46

11
18
39
25
32
46

11
18
46
25
32
39

11
25
18
32
39
46

11
32
18
25
39
46

11
39
18
25
32
46

12
19
26
33
40
47

12
19
33
26
40
47

12
19
40
26
33
47

12
19
47
26
33
40

12
26
19
33
40
47

12
33
19
26
40
47

12
40
19
26
33
47

Solutions under nl1l<n49, nl<n7, nl<n43 and n8<n2

6
13
20
27
34
41
48

13
20
34
27
41
48

13
20
41
27
34
48

13
20
48
27
34
41

13
27
20
34
41
48

13
34
20
27
41
48

13
41
20
27
34
48

P/

7
14
21
28
35
42
49

1/R

1 48
18 9
35 26
45 36
13 4
23 21
40 31

P/ 13/R

14
21
35
28
42
49

1 48
18 9
28 33
45 36
13 4
30 21
40 24

P/ 23/R

14
21
42
28
35
49

1 48
18 9
28 40
45 29
13 4
37 21
33 24

P/ 31/R

14
21
49
28
35
42

141
18 9
28 47
38 29
13 4
44 21
33 24

P/ 37/R

14
28
21
35
42
49

1 48
25 9
35 19
45 36
13 4
16 28
40 31

P/ 67/R

14
35
21
28
42
49

1 48
32 9
28 19
45 36
13 4
16 35
40 24

P/ 91/R

14
42
21
28
35
49

1 48
39 9
28 19
45 29
13 4
16 42
33 24

39

7
17
34
a4
12
22

39

7
17
27
44
12
29

32

7
17
27
a4
12
36

32

7
17
27
37
12
43

39

7
24
34
a4
12
15

39

7
31
27
a4
12
15

32

7
38
27
a4
12
15

30
47

8
25
42

3
20

23
47

8
32
42

3
20

23
47

8
39
35

3
20

23
40

8
46
35

3
20

30
47

8
18
42

3
27

23
47

8
18
42

3
34

23
47

8
18
35

3
41

28
38

6
16
33
43
11

35
38

6
16
26
43
11

42
31

6
16
26
43
11

49
31

6
16
26
36
11

21
38

6
23
33
43
11

21
38

6
30
26
43
11

21
31

6
37
26
43
11

19
29
46
14
24
41

2

19
22
46
14
31
41

2

19
22
46
14
38
34

2

19
22
39
14
45
34

2

26
29
46
14
17
41

2

33
22
46
14
17
41

2

40
22
46
14
17
34

2

10
27
37

5
15
32
49

10
34
37

5
15
25
49

10
41
30

5
15
25
49

10
48
30

5
15
25
42

10
20
37

5
22
32
49

10
20
37

5
29
25
49

10
20
30

5
36
25
49

12

~No o WNPRE ~No ok WNPRE ~No o WNPRE ~No o WNPRE ~No o WNPRE ~No b~ WNPRE

NOo b wWNR

10
11
12
13
14

10
11
12
13
14

10
11
12
13
14

10
11
12
13
14

10
11
12
13
14

10
11
12
13
14

10
11
12
13
14

15
16
17
18
19
20
21

15
16
17
18
19
20
21

15
16
17
18
19
20
21

15
16
17
18
19
20
21

22
23
24
25
26
27
28

29
30
31
32
33
34
35

36
37
38
39
40
41
42

22
23
24
25
26
27
28

29
30
31
32
33
34
35

36
37
38
39
40
41
42

43
44
45
46
47
48
49

15
16
17
18
19
20
21

15
16
17
18
19
20
21

15
16
17
18
19
20
21

29
30
31
32
33
34
35

22
23
24
25
26
27
28

22
23
24
25
26
27
28

22
23
24
25
26
27
28

29
30
31
32
33
34
35

22
23
24
25
26
27
28

22
23
24
25
26
27
28

36
37
38
39
40
41
42

36
37
38
39
40
41
42

29
30
31
32
33
34
35

29
30
31
32
33
34
35

36
37
38
39
40
41
42

36
37
38
39
40
41
42

29
30
31
32
33
34
35

P/
43
44
45
46
47
48
49

2/R

1 42
24 9
47 32
21 6
37 22
11 45
34 19

P/ 14/R

43
44
45
46
47
48
49

P/
43
44
45
46
47
48
49

P/
36
37
38
39
40
41
42

1 42
31 9
47 25
21 6
37 29
11 45
27 19

0/R

O OO O0OO0OO0oOo
O OO O0OO0OOoOOo

0/R

O OO OoOO0oOOo
O OO O0OO0OOoOo

o

P/ 38/R

43
44
45
46
47
48
49

1 42
17 9
47 32
28 6
37 15
11 45
34 26

P/ 68/R

43
44
45
46
47
48
49

1 42
17 9
47 25
35 6
37 15
11 45
27 33

P/ 92/R

43
44
45
46
47
48
49

135
17 9
47 25
42 6
30 15
11 45
27 40

27
43
17
40
14
30

4

34
43
17
40
14
23

4

O OO O0OO0OOoOOo

OO O0OO0OO0OOoOo

20
43
24
40
14
30

20
43
31
40
14
23

20
43
38
33
14
23

*x

12
35

25

15
38

28

32

15
38

O OO O0OO0OOoOOo

OO OO0 OoOo

12
35

18
48
22
38

12
28

18
48
29
38

12
28

18
48
36
31

46
20
36
10
33

23

46
20
36
10
26

30

O O OO0 OoOo

OO O0OO0OO0OOoOo

46
27
36
10
33

16

46
34
36
10
26

16

46
41
29
10
26

16

31

28

18
41

24

35

18
41

OO O0OO0OO0OOoOOo

OO O0OO0OO0OOoOo

31

21

25
41

24

21

32
41

24

21

39
34

16
39
13
29

26
49

16
39
13
22

33
49

OO OO0 OoOOo

OO O0OO0OO0OOoOOo

23
39
13
29

19
49

30
39
13
22

19
49

37
32
13
22

19
49



43
15
22
29
36

15

22
29
36
43

22

15
29
36
43

15
22
29
36
43

15
22
29
36
43

44
16
23
30
37

16

23
30
37
44

23

16
30
37
44

45
17
24
31
38

17
10
24
31
38
45

24
10
17
31
38
45

31
10
17
24
38
45

10
17
24
31
38
45

10
17
24
31
38
45

10
17
24
31
38
45

10
17
24
31
38
45

11
46
18
25
32
39

18
11
25
32
39
46

25
11
18
32
39
46

32
11
18
25
39
46

11
18
25
32
39
46

11
18
25
32
39
46

11
18
25
32
39
46

12
19
26
33
40
47

12
47
19
26
33
40

19
12
26
33
40
47

26
12
19
33
40
47

33
12
19
26
40
47

12
19
26
33
40
47

13
20
27
34
41
48

14
21
28
35
42
49

11
18
25
32
39
46

13
48
20
27
34
41

20
13
27
34
41
48

27
13
20
34
41
48

34
13
20
27
41
48

14
21
28
35
42
49

12
19
26
33
40
47

12
19
26
33
40
47

13
20
27
34
41
48

P/

7
14
49
21
28
35
42

0/R

eNeoNeoNeoNeNe)
[eNeoNeoNeoNoNoNe

0]

P/121/R

7
21
14
28
35
42
49

1 48
11 16
35 26
45 36
20 4
23 14
40 31

P/241/R

7
28
14
21
35
42
49

1 48
11 23
35 19
45 36
27 4
16 14
40 31

P/361/R

7
35
14
21
28
42
49

1 48
11 30
28 19
45 36
34 4
16 14
40 24

P/721/R

6
13
20
27
34
41
48

1 49
18 9
34 26
45 36
14 4
23 20
40 31

P/1441/R

7
14
21
28
35
42
49

1 47
18 9
35 27
45 36
12 4
23 21
41 31

P/2881/R

6
13
20
27
34
41
48

1 47
18 9
34 28
45 36
12 4
23 20
42 31

P/4321/R

7
14
21
28
35
42
49

1 48
19 9
35 25
45 36
13 5
23 21
39 31

[eNeoNeoNeoNoNoNe

39

10
34

19
22

39

10
34

26
15

39

10
27

33
15

39

17
35

12
22

39

17
33

13
22

39

17
33

14
22

40

17
34

11
22

[eNeoNoNeoNoNoNe

30
47
15
25
42

13
30
47
22
18
42
13
23
47
29
18
42
13

30
47

25
41

21

30
48

25
42

19

30
49

25
41

19

30
46

26
42

20

[eNeoNeoNeoNeoNoNe

28
38

33
43
18

21
38

33
43
25

21
38

26
43
32

27
38

16
33
43
11

28
38

16
34
43
11

27
38

16
35
43
11

28
38

16
32
43
12

cNeoNeoNoNeoNeoNe

12
29
46
21
24
41

12
29
46
28
17
41

12
22
46
35
17
41

19
29
46
13
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P/259201/R P/259202/R
1 5 2 3 4 6 7 14838332818 9 8 15 22 29 36 43 1 42 27 11 45 30 19
8 12 910 11 13 14 17 12 7 46 37 29 27 12 19 26 33 40 47 23 12 43 35 20 4 38
15 19 16 17 18 20 21 35 25 16 8 6 45 40 9 16 23 30 37 44 46 31 16 5 36 28 13
22 26 23 24 25 27 28 44 36 34 24 19 14 4 10 17 24 31 38 45 21 6 39 24 9 47 29
29 33 30 31 32 34 35 13 3 47 42 32 23 15 11 18 25 32 39 46 40 22 14 48 32 17 2
36 40 37 38 39 41 42 26 21 11 2 43 41 31 13 20 27 34 41 48 10 44 33 15 7 41 25
43 47 44 45 46 48 49 39 30 22 20 10 5 49 14 21 28 35 42 49 34 18 3 37 26 8 49

P/345601/R P/345602/R
1 6 2 3 4 5 7 147 38342818 9 8 15 22 29 36 43 1 42 26 11 45 30 20
8 13 910 11 12 14 17 13 7 46 37 29 26 13 20 27 34 41 48 23 13 43 35 19 4 38
15 20 16 17 18 19 21 35 25 16 8 5 45 41 9 16 23 30 37 44 46 31 16 6 36 28 12
22 27 23 24 25 26 28 44 36 33 24 20 14 4 10 17 24 31 38 45 21 5 39 24 9 48 29
29 34 30 31 32 33 35 12 3 48 42 32 23 15 11 18 25 32 39 46 41 22 14 47 32 17 2
36 41 37 38 39 40 42 27 21 11 2 43 40 31 12 19 26 33 40 47 10 44 34 15 7 40 25
43 48 44 45 46 47 49 39 30 22 19 10 6 49 14 21 28 35 42 49 33 18 3 37 27 8 49

P/432001/R P/432002/R
1 7 2 3 4 5 6 14738352718 9 8 15 22 29 36 43 1 41 26 11 45 30 21
814 910 11 12 13 17 14 6 46 37 29 26 14 21 28 35 42 49 23 14 43 34 19 4 38
15 21 16 17 18 19 20 34 25 16 8 5 45 42 9 16 23 30 37 44 46 31 16 7 36 27 12
22 28 23 24 25 26 27 44 36 33 24 21 13 4 10 17 24 31 38 45 20 5 39 24 9 49 29
29 35 30 31 32 33 34 12 3 49 41 32 23 15 11 18 25 32 39 46 42 22 13 47 32 17 2
36 42 37 38 39 40 41 28 20 11 2 43 40 31 12 19 26 33 40 47 10 44 35 15 6 40 25
43 49 44 45 46 47 48 39 30 22 19 10 48 13 20 27 34 41 48 33 18 3 37 28 8 48

P/ O0O/R P/518401/R
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8 9 10 11 12 13 14 0O 0O 0O OO O O 8 1 15 22 29 36 43 8 42 27 5 46 31 16
1 2 3 4 5 6 7 0O 0O 0O O OO O 9 216 23 30 37 44 24 2 43 35 20 12 39
15 16 17 18 19 20 21 0O 0O OO OO O 10 3 17 24 31 38 45 47 32 17 9 36 28 6
22 23 24 25 26 27 28 0O 0O 0O O OO O 11 4 18 25 32 39 46 21 13 40 25 3 44 29
29 30 31 32 33 34 35 0O 0O 0O OO O O 12 5 19 26 33 40 47 37 22 7 48 33 18 10
36 37 38 39 40 41 42 0O 0O OO OO O 13 6 20 27 34 41 48 4 45 30 15 14 41 26
43 44 45 46 47 48 49 0O 0O 0O OO O O 14 7 21 28 35 42 49 34 19 11 38 23 1 49
P/ 0/R P/820801/R
15 16 17 18 19 20 21 0 0O 0O OO O O 15 122 8 29 36 43 15 42 13 5 46 31 23
1 2 3 4 5 6 7 0O 0O OO OO O 16 2 23 9 30 37 44 10 2 43 35 27 19 39
22 23 24 25 26 27 28 0O 0O 0O OO O O 17 3 24 10 31 38 45 47 32 24 16 36 14 6
8 9 10 11 12 13 14 0O 0O 0O OO 0O O 18 4 25 11 32 39 46 28 20 40 11 3 44 29
29 30 31 32 33 34 35 0O 0O 0O O OO O 19 526 12 33 40 47 37 8 7 48 33 25 17
36 37 38 39 40 41 42 0O 0O 0O OO O O 20 6 27 13 34 41 48 4 45 30 22 21 41 12
43 44 45 46 47 48 49 0O 0O 0O O OO O 21 7 28 14 35 42 49 34 26 18 38 9 1 49
P/ 0O/R P/959041/R
22 23 24 25 26 27 28 0O 0O 0O O OO O 22 129 8 36 1543 22 21 13 5 46 38 30
1 2 3 4 5 6 7 0O 0O 0O 0O OO O 23 230 9 37 16 44 10 2 43 42 34 26 18
29 30 31 32 33 34 35 0O 0O 0O 0O OO O 24 3 31 10 38 17 45 47 39 31 23 15 14 6
8 9 10 11 12 13 14 0O 0O 0O O OO O 25 4 32 11 39 18 46 35 27 19 11 3 44 36
36 37 38 39 40 41 42 0O 0O 0O O OO O 26 533 12 40 19 47 16 8 7 48 40 32 24
15 16 17 18 19 20 21 0O 0O 0O 0O OO O 27 6 34 13 41 20 48 4 45 37 29 28 20 12
43 44 45 46 47 48 49 0O 0O 0O OO OO 28 7 35 14 42 21 49 41 33 25 17 9 1 49
[Count = 997920] OK!

#6. Another Approach must be Made for this Study.

We now know there are ‘Complete Euler Squares’ of order 7 among Simultaneous
type and Pan-diagonal one, and we know all those MS77 are not always ‘Complete
Euler Squares’. The amount of ‘Complete Euler Squares’ is far smaller than that of
‘Non-Euler Squares’, but it is reasonably small, say, small enough for us to study
them precisely piece by piece.

Why don’t you study these ‘Complete Euler Squares’ of order 7 of Simultaneous
type and Pan-diagonal one? And why don’t you make Prototype Squares for them?

But this time let me only show the sample list of ‘Complete Euler Squares’ and the

15



basic diagrams for the Prototype Squares of order 7 as below.
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| -+-+—+—+—+-+-| | —+—+—+—+—+-+-|
6 6 6|6|6|6|6]6]6|6]6 6 6 4 5 6]0]|1|2]3]|4]|5]6]|0
0000O0O0OO0O0OOO0OOOOO 45601234560
[High] [Low]

[Decomposed]
1065432106543 31642053164
3 2 1|0|6]5]4]13]|2|1]0 6 5 6 4 2|0|5]3|1|6]4]|2]|0

| —+=+—+—t—+—+-| | —+—+—+—+—+—+-|
5 4 3|2|1]0|6]5]4|3]2 1 0 2 0 5|3|1|6]4|2]0]|5]|3
| -+—+—t—+—+—+-] | —+—+—+—+—+-+-]|
0 6 5|4|3]|2]1]0]|6]5]4 3 2 5 3 1]|6]4|2]0|5|3|1|6
| —+—+—+—+—+-+-| | —+—+—+—+—+-+-|
2 1 0|6|5]4]3]2|1]0|6 5 4 1 6 4|2]0|5|3]1|6]4]|2
| -+—+—+—+—+—+-] | —+—+—+—+—+-+-|
4 3 2]1|0|6]5]4|3]2|1 0 6 4 2 0]5|3]|116]4]2]|0]|5
| —+—+—+—+—+-+-] | —+—+—+—+—+-+-|
6 5 4|3|2|1]|0]6]|5]4|3 2 1 0 5 3|1|6]4]2|0]5]3]|1
| -+-+—+—+—+-+-| | -+—+—+—+—+-+-|
10 6|5]4]3]2|1]0]6]5 4 3 3 1 6|4]2|0]5|3]|1|6]4
3210654321065 64205316420

[High]
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Let me report about the precise study result of ‘Complete Euler Squares’ of order 7
of mine in another article of another chapter. Please read them, will you?

(Original: July 10, 2001; New Revised Edition: Oct 19, 2006;
Written by Kanji Setsuda; Worked on MacOS X and Xcode 2.2.1)

*** E-Mail Address:<jag12001@nifty.ne.jp>

/** "Prototype Squares® of Order 7 and Simultaneous Magic Squares **/
/** Recomposed by "DAMT": Both Self-complementary and Pan-diagonal **/
/** "ProtoTS7Sml2.c® built by Kanji Setsuda **/
/** on Mar.24,701; Mar.21,"03; Sep.30,"06 **/
/** Working on MacOSX and Xcode 2.2.1 **/
/**/
#include <stdio.h>
/* Global Variables */
short int cnt, cnt2, cnt3;
short LSM, CC, S6N;
short nm[50], uflg[50];
short c[50], d[50];
short anm[5][50];
short ntO8[36], nt09[34], ntll[30], ntl2[28];
short ntl5[22], ntl8[16];
/**/
/* Sub-Routiens 1 */
void stp0l(void), stp02(void), stp03(void), stp04(void);
void stpO05(void), stp06(void), stp07(void), stp08(void);
void stp09(void), stplO(void), stplli(void), stpl2(void);
void stpl3(void), stpld(void), stpl5(void), stplé(void);
void stpl7(void), stpl8(void), stpl9(void), stp20(void);
void stp21(void), stp22(void), stp23(void), stp24(void);
void stp25(void), stp26(void);
void makeans(void);
void pr2ans(void);
void damt7(void);
/**/
/* Main Program */
int mainQ{
short n;
printf('\n** "Prototype Squares® of Order 7 and Simultaneous Magic Squares **\n'");
printf(*""** Recomposed by "DAMT": Both Self-complementary and Pan-diagonal **\n'");
for(n=0;n<50;n++){nm[n]=0; uflg[n]=0;}
cnt=0; cnt3=0;
LSM=175; CC=50; S6N=150;
nm[25]=25; uflg[25]=1;
stp01Q);
if(cnt3>0){pr2ansQ;}
uflg[25]=0;
printf('\n [Count = %d] OKI\n",cnt);
return O;
}
/**/
/* Define Level 1: */
/* Set N1 & n49 & nil<n49 */
void stp01({
short a,b;
for(a=1;a<25;a++){b=CC-a;
if((uflg[a]==0)&&(uflg[b]==0)){
nm[1]=a; nm[49]=b;
uflg[a]=1; uflg[b]=1;
stp02Q);
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uflg[b]=0; uflg[a]=0;}
}

s
/* Set N48 & n2 */

void stp02(){
short a,b;
for(a=49;a>0;a--){b=CC-a;
if((uflg[a]l==0)&&(uflg[b]==0)){

nm[48]=a; nm[2]=b;
uflg[a]=1; uflg[b]=1;
stp03Q);
uflg[b]=0; uflg[a]=0;}

}

3
/* Set N39 & nl1l1 */

void stp03({
short a,b;
for(a=49;a>0;a--){b=CC-a;
if((uflg[a]l==0)&&(uflg[b]==0)){

nm[39]=a; nm[11]=b;
uflg[a]l=1; uflg[b]=1;
stp04Q);
uflg[b]=0; uflg[a]=0;}

}

3
/* Set N30 & n20 */

void stp04({
short a,b;
for(a=49;a>0;a--){b=CC-a;
if((uflg[a]==0)&&(uflg[b]==0)){

nm[30]=a; nm[20]=b;
uflg[a]=1; ufilg[b]=1; cnt2=0;
stp05Q);
uflg[b]=0; uflg[a]=0;}

}

3
/* Set N28 & n22 */

void stp05(0){
short a,b;
for(a=49;a>0;a--){b=CC-a;
if((uflg[a]==0)&&(uflg[b]==0)){

nm[28]=a; nm[22]=b;
uflg[a]=1; uflg[b]=1;
stp06();
uflg[b]=0; uflg[a]=0;}

¥

s
/* Set N19 & n31 */

void stp06(){
short a,b;
for(a=49;a>0;a--){b=CC-a;
if((uflg[a]l==0)&&(uflg[b]==0)){

nm[19]=a; nm[31]=b;
uflg[a]l=1; uflg[b]=1;
stp07Q);
uflg[b]=0; uflg[a]=0;}

}

}
/* Set nl0=LSM-n1-n48-n39-n30-n28-nl19 & nl<nl0 & n40(>nl) */

void stp07(){
short a,b;
a=LSM-nm[1]-nm[48]-nm[39] -nm[30]-nm[28]-nm[19] ;
if((nm[1]<a)&&(a<50)){
b=LSM-nm[31]-nm[22]-nm[20]-nm[11]-nm[2]-nm[49] ;
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iT((b>nm[1])&&(a+b==CC)){
iT((uflg[a]==0)&&(uflg[b]==0)){
nm[10]=a; nm[40]=b;
uflg[a]=1; uflg[b]=1;
stp08(Q);
uflg[b]=0; uflg[a]=0;}}}
}
/* Define Level 2: */
/* Set N9 & n4l1 */
void stp08({
short a,b,n,m;
m=1;
for(n=1;n<50;n++){if(uflg[n]==0){nt08[m]=n; m++;}}
nt08[m]=0;
for(n=1;n<m;n++){
a=nt08[n]; b=CC-a;
nm[9]=a; nm[41]=b;
uflg[a]=1; uflg[b]=1;
stp09Q);
uflg[b]=0; uflg[a]=0;
}

}
/* Set N35 & ni15 */

void stp09(){
short a,b,n,m;
m=1;
Ffor(n=1;n<50;n++){if(uflg[n]==0){nt09[m]=n; m++;}}
nt09[m]=0;
for(n=m-1;n>0;n--){
a=nt09[n]; b=CC-a;
nm[35]=a; nm[15]=b;
uflg[a]=1; uflg[b]=1;
stpl0Q);
uflg[b]=0; uflg[a]=0;
) }
/* Set n18=150-n1-n48-n39-n9-n35 & nl1l8<n48 & n32 */
void stplo({
short a,b;
a=S6N-nm[1]-nm[48]-nm[39]-nm[9]-nm[35] ;
iT((0<a)&&(a<nm[48]){
b=S6N-nm[49]-nm[2]-nm[11]-nm[41]-nm[15];
i f(a+ b::CC){
iT((uflg[a]==0)&&(uflg[b]==0)){
nm[18]=a; nm[32]=b;
uflg[a]l=1; uflg[b]=1;
stpllQ);
uflg[b]=0; uflg[a]l=0;}}}
}
/* Set N45 & n5 */
void stpll({
short a,b,n,m;
m=1;
Ffor(n=1;n<50;n++){if(uflg[n]==0){ntll[m]=n; m++;}}
ntll[m]=0;
for(n=m-1;n>0;n--){
a=ntll[n]; b=CC-a;
nm[45]=a; nm[5]=b;
uflg[a]=1; uflg[b]=1;
stp12Q);
uflg[b]=0; uflg[a]=0;
}

}
/* Set N13 & n37 */

19



void stpl2(){
short a,b,n,m;

m=1;

for(n=1;n<50;n++){if(uflg[n]=0){ntl2[m]=n; m++;}}

nt12[m]=0;

for(n=1;n<m;n++){
a=ntl2[n]; b=CC-a;
nm[13]=a; nm[37]=b;
uflg[a]=1; uflg[b]=1;
stp13Q);
uflg[b]=0; uflg[a]=0;

}

3
/* Set n23=LSM-n1-n18-n35-n45-n13-n40 & n27 */

void stpl3({
short a,b;
a=LSM-nm[1]-nm[18]-nm[35]-nm[45]-nm[13]-nm[40] ;
i1T((0<a)&&(a<50)){
b=LSM-nm[10]-nm[37]-nm[5]-nm[15]-nm[32]-nm[49] ;
if(atb==CC){
iIT((uflg[a]==0)&&(uflg[b]==0)){
nm[23]=a; nm[27]=b;
uflg[a]l=1; uflg[b]=1;
stpl14();
uflg[b]=0; uflg[a]=0;}}}
s
/* Set n29=150-n28-n19-n10-n27-n37 & n21 */
void stpl4({
short a,b;
a=S6N-nm[28]-nm[19]-nm[10]-nm[27]-nm[37] ;
i1T((0<a)&&(a<50)){
b=S6N-nm[22]-nm[31]-nm[40]-nm[23]-nm[13] ;
if(a+tb==CC){
iT((uflg[a]==0)&&(uflg[b]==0)){
nm[29]=a; nm[21]=b;
uflg[a]=1; uflg[b]=1;
stpl5Q);
uflg[b]=0; uflg[a]=0;}}}
by
/* Define Level 3: */
/* Set N26 & n24 */
void stpl5Q0{
short a,b,n,m;
m=1;
Ffor(n=1;n<50;n++){if(uflg[n]==0){ntl5[m]=n; m++;}}
ntl5[m]=0;
for(n=m-1;n>0;n--){
a=ntl5[n]; b=CC-a;
nm[26]=a; nm[24]=b;
uflg[a]=1; uflg[b]=1;
stpl6();
uflg[b]=0; uflg[a]=0;
T
b
/* Set n7=LSM-n30-n26-n45-n15-n41-nl1l1 & n43 */
void stpl6(){
short a,b;
a=LSM-nm[30]-nm[26]-nm[45]-nm[15]-nm[41]-nm[11] ;
iT((0<a)&&(a<50)){
b=LSM-nm[39]-nm[9]-nm[35]-nm[5]-nm[24]-nm[20] ;
i f(a+ b::CC){
iT((uflg[a]l==0)&&(uflg[b]==0)){
nm[7]=a; nm[43]=b;
uflg[a]=1; uflg[b]=1;
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stpl7Q);
uflg[b]=0; uflg[a]l=0;}}}
}
/* Set n44=150-n19-n7-n29-n27-n24 & n6 */
void stpl7(){
short a,b;
a=S6N-nm[19]-nm[7]-nm[29]-nm[27]-nm[24] ;
i1T((0<a)&&(a<50)){
b=S6N-nm[31]-nm[43]-nm[21]-nm[23]-nm[26] ;
if(a+b==CC){
if((uflg[a]l==0)&&(uflg[b]==0)){
nm[44]=a; nm[6]=b;
uflg[a]=1; uflg[b]=1;
stp18Q);
uflg[b]=0; uflg[a]l=0;}}}
}

/* Set n38 & nl12 */
void stpl8({
short a,b,n,m;
m=1;
Ffor(n=1;n<50;n++){if(uflg[n]==0){ntl8[m]=n; m++;}}
ntl8[m]=0;
for(n=m-1;n>0;n--){
a=ntl8[n]; b=CC-a;
nm[38]=a; nm[12]=b;
uflg[a]=1; uflg[b]=1;
stpl19Q);
uflg[b]=0; uflg[a]=0;
}
}
/* Set n46=LSM-n30-n38-n5-n13-n21-n22 & n4 */
void stpl9({
short a,b;
a=LSM-nm[30]-nm[38]-nm[5]-nm[13]-nm[21]-nm[22] ;
iT((0<a)&&(a<50)){
b=LSM-nm[28]-nm[29]-nm[37]-nm[45]-nm[12]-nm[20] ;
i f(a+ b::CC){
iT((uflg[a]==0)&&(uflg[b]==0)){
nm[46]=a; nm[4]=b;
uflg[a]l=1; uflg[b]=1;
stp20Q);
uflg[b]=0; uflg[a]l=0;}}}
}
/* Set n47=LSM-n18-n9-n7-n38-n29-n27 & n3 */
void stp20{
short a,b;
a=LSM-nm[18]-nm[9]-nm[7]-nm[38]-nm[29]-nm[27] ;
i1T((0<a)&&(a<50)){
b=LSM-nm[23]-nm[21]-nm[12]-nm[43]-nm[41]-nm[32] ;
if(atb==CC){
iT((uflg[a]==0)&&(uflg[b]==0)){
nm[47]=a; nm[3]=b;
uflg[a]=1; uflg[b]=1;
stp21();
uflg[b]=0; uflg[a]l=0;}}}
}
/* Define Level 4: */
/* Set n36=LSM-n48-n9-n26-n4-n21-n31 & nl4 */
void stp21(){
short a,b,c,d;
a=LSM-nm[48]-nm[9]-nm[26]-nm[4]-nm[21]-nm[31] ;
i1T((0<a)&&(a<50)){
b=LSM-nm[19]-nm[29]-nm[46]-nm[24]-nm[41]-nm[2] ;
i f(a+ b::CC){
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c=LSM-nm[19]-nm[27]-nm[35]-nm[44]-nm[3]-nm[11] ;
d=LSM-nm[39]-nm[47]-nm[6]-nm[15]-nm[23]-nm[31] ;
if((@a==c)&&(b==d)){
if((uflg[a]==0)&&(uflg[b]==0)){

nm[36]=a; nm[14]=b;

uflg[a]=1; uflg[b]=1;

stp22();

uflg[b]=0; uflg[a]=0;}}}}

}

/* Set nl7=LSM-n28-n47-n36-n13-n32-n2 & n33 */
void stp22(){
short a,b;
a=LSM-nm[28]-nm[47]-nm[36]-nm[13]-nm[32]-nm[2] ;
1T((0<a)&&(a<50)){
b=LSM-nm[48]-nm[18]-nm[37]-nm[14]-nm[3]-nm[22] ;
i f(a+ b::CC){
iT((uflg[a]==0)&&(uflg[b]==0)){
nm[17]=a; nm[33]=b;
uflg[a]=1; uflg[b]=1;
stp23Q);
uflg[b]=0; uflg[a]l=0;}}}
}

/* Set n8=LSM-n15-n16-n17-n19-n20-n21 & n42 */
void stp23(){
short a,b;
a=LSM-nm[35]-nm[26]-nm[17]-nm[6]-nm[46]-nm[37] ;
i1T((0<a)&&(a<50)){
b=LSM-nm[13]-nm[4]-nm[44]-nm[33]-nm[24]-nm[15] ;
if(a+tb==CC){
if((uflg[a]==0)&&(uflg[b]==0)){
nm[8]=a; nm[42]=b;
uflg[a]=1; uflg[b]=1;
stp24();
uflg[b]=0; uflg[a]=0;}}}
¥

/* Set n34=LSM-n39-n7-n17-n44-n12-n22 & nl6 */
void stp24(){
short a,b,c,d,e,T;
a=LSM-nm[39]-nm[7]-nm[17]-nm[44]-nm[12]-nm[22] ;
i1T((0<a)&&(a<50)){
b=LSM-nm[28]-nm[38]-nm[6]-nm[33]-nm[43]-nm[11];
if(a+b==CC){
c=LSM-nm[10]-nm[18]-nm[26]-nm[42]-nm[43]-nm[2] ;
d=LSM-nm[48]-nm[7]-nm[8]-nm[24]-nm[32]-nm[40] ;
e=LSM-nm[19]-nm[38]-nm[8]-nm[4]-nm[23]-nm[49] ;
F=LSM-nm[1]-nm[27]-nm[46] -nm[42] -nm[12] -nm[31] ;
if((a==c)&&(b==d)&&(a==e)&&(b==F)){
if((uflg[a]==0)&&(uflg[b]==0)){
nm[34]=a; nm[16]=b;
uflg[a]=1; uflg[b]=1;
stp25Q);
uflg[b]=0; ufig[a]=0;}}}}

/* Check The Pan-Diagonals */
void stp25Q0){
short sml,sm2,sm3,sm4;

smi=nm[1]+nm[9]+nm[17]+nm[25]+nm[33]+nm[41]+nm[49] ;
sm2=nm[10]+nm[29]+nm[6]+nm[25]+nm[44]+nm[21]+nm[40] ;
sm3=nm[30]+nm[47]+nm[8]+nm[25]+nm[42]+nm[3]+nm[20] ;
smd=nm[45]+nm[36]+nm[34]+nm[25]+nm[16]+nm[14]+nm[5] ;
1 F((sml==LSM)&&(sm2==LSM)&& (sm3==LSM)&&(sm4==LSM)){makeans(); }

}

/**/

/* Make the Answer List */
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void makeans(){

short c2, n;
cnt++; cnt2++;

}

if(cnt2==1){
c2=cnt3*2;

anm[c2] [0]=cnt;

for(n=1;n<50;n++){anm[c2] [n]=nm[n]; c[n]=nm[n];}

damt7Q);

for(n=1;n<50;n++){anm[c2+1] [n]=d[n];}
for (n=0;n<50;n++){anm[c2+2][n]=0;}

cnt3++;

if(cnt3==2){pr2ans(); cnt3=0;}}

/**/
/* Print the 2 Answers */
void pr2ansQ{

short 1,17,n;

}

printf("%20d/P /S%39d/P /S\n"

For(1=0; I<7; 1++){17=1*7;
printf(" ");

for(n=1;n<8;n++){printf('%3d"

printf(" ');

for(n=1;n<8;n++){printf('%3d"
")
for(n=1;n<8;n++){printf('%3d"

printf("

printf(" ');

for(n=1;n<8;n++){printf('%3d"

printf(''\n"");

}

/**/

/* Do-it-After-the-Model

/*

*

void

}

/**/

1 2 3 4
8 910 11
15 16 17 18
22 23 24 25
29 30 31 32
36 37 38 39
43 44 45 46
/
damt7(Q{
d[1]=c[1];
d[8]=c[18];

d[15]=c[35];
d[22]=c[45];
d[29]=c[13];
d[36]=c[23];
d[43]=c[40];

5 6 7
12 13 14
19 20 21
26 27 28
33 34 35
40 41 42
47 48 49

1
18
35
45
13
23
40

d[2]=c[48];
d[9]=c[®];

d[16]=c[26];
d[23]=c[36];

d[30]=c[4];

d[37]=c[21];
d[44]=c[31];

48 39 30 28
9 7 47 38
26 17 8 6
36 34 25 16
4 44 42 33
21 12 3 43
31 22 20 11

d[3]=c[39];
d[10]=c[7];

d[17]=c[17];
d[24]=c[34];
d[31]=c[44];
d[38]=c[12];
d[45]=c[22];

19
29
46
14
24
41

2

,anm[OJ[17+n]);}
,anm[1][17+n]);}
;anm[2][17+n]);}
,anm[3][17+n]);}

Transformation */

10
27
37

5
15
32
49

d[4]=c[30];

d[11]=c[47];

d[18]=c[8];

d[25]=c[25];
d[32]=c[42];

d[39]=c[3];

d[46]=c[20];

23

,anm[O0][0] ,anm[2][0D);

d[5]=c[28];

d[12]=c[38];

d[19]=c[6];

d[26]=c[16];
d[33]=c[33]:
d[40]=c[43];
d[47]=c[11];

d[6]=c[19];

d[13]=c[29];
d[20]=c[46];
d[27]=c[14];
d[34]=c[24];
d[41]=c[41];

d[48]=c[2];

d[7]=c[10];

d[14]=c[27];
d[21]=c[37];
d[28]=c[5];

d[35]=c[15];
d[42]=c[32];
d[49]=c[49];
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