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Mathematical Representations of the Last Day of
the Year 23 Written American Style: 12.31.23 (123123)

Inder J. Tanej
Abstract

If write last day of this year, i.e., December 31, 23 in american style, it stands as 12.31.23, i.e., 123123. In
this work we shall write representions of the number 123123 in different ways. These repreentations are
crazy-type, single digit, single letter, base and power permutable, selfie representations, upside
down and mirror looking, etc. Magic squares of orders 3 to 7 are also written having the number
123123 as well as having magic sum as 123123.

123123 = (14 (243! 4+ (14+2)11) x 3 =3 x ((2+ 1)1 + (3! +2)! +1)

pan 1021020 1021020 1021020 1021620 1021620
1021020] 123123 | 132132 | 213213 | 231231 | 321321 |1021020
1021020] 231213 | 321231 | 123321 ] 132123 | 213132 1021020
1021020] 132321 | 213123 | 231132 | 321213 | 123231 1021020
1021020] 321132 | 123213 | 132231 213321 | 23123 |1021020
213231 | 231321 | 32123 | 123132 | 132213 1021020

1021020 1021020 1021020 1021020 1021020M2g

(1T 1+ Dx(1+ 1+ Dx(E+)x (1 ] +8+8+5+2+5+2)
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1 123123 in Numbers and Magic Squares

1.1 Crazy Representations

Below are representations of 123123 in terms of 1 to 9 and 9 to 1.

123123 :=1x2+3* " x6+71—8—9
=9x (8—-7—-6!x(5—-4!))-3-2-1

1.2 Selfie Representations

123123 := (14+ (2+3)!+ (1+2)!1) x 3
=3 x ((2+ 1)+ (31 +2)!1+1)
=3 x (1+ ()1 + (1+2)!)

1.3 Single Digit Representations

123123 := (1+ 1+ 11" x (1+ (11 — 1))
1= 2 422 4222 x (2222/2 —2)/2
=3+ (3+3)°x (3+3x ((3+3)°-3%)
=44 (4x4+44) x (4+4" x (4+4)) —4/4
=54+ (5+5)°+ ((5+5)°— (5+5)) /5
:=6X6/(6+6)+6x (6°—6x66x66)
=77 4+7x (7T+777) 77
;= 88/8+88 x (88 x (8+8) —8—8/8)
:=99/9 % (9 X9+ (9+99999)/9)
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1.3.1 Pattern with Digit 2

222 x (ZT — )
123123 :=2 + 22 + 5
222 X <222 )
1233123 :=2 422 +
299 % <222222 )
12333123 :=2 +22 +
(2222222 >

123333123 := 2 422 +

1.4 Single Letter Representations

(aaaa —a —a) x aaa+ (aa+aa+a+a) X a
axa

123123 :=

where, aaaaa = al0* + a10® + a10*> 4+ 410 + a,
aaaa = al0® + al10®> + al0 + 4,
aaa = al0?> +al0 +a,
aa = al0 + a, etc.
a€{1,2,3,4,56,7,89}.

1.4.1 Patterns in Single Letter

(aaaa —a —a) X aaa+ (aa+aa+a—+a) X a

123123 :=
axda
1733123 . (#4800 —a —a) X aaa + (aa +aa +a+a) Xa
axa
12333103 . \0Aaaaa —a —a) X aaa + (aa +aa+a+a) xa
axda
123333123 - (4442000 — 4~ ) aaa; (aa+aa+a+a) xa
axa
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1.5 Fixed Digit Repetitions Prime Pattern

1879

187212312349

18721231234212312349

1872123123421231234212312349
187212312342123123421231234212312349
18721231234212312342123123421231234212312349
1872123123421231234212312342123123421231234212312349

Below is a real prime numbers pattern without spaces:

1879

187212312349

18721231234212312349

1872123123421231234212312349
187212312342123123421231234212312349
18721231234212312342123123421231234212312349
1872123123421231234212312342123123421231234212312349

The last number writing without space is prime number, i.e.,

1872123123421231234212312342123123421231234212312349

The next numbers in a sequence is not a prime number, i.e.,

187212312342123123421231234212312342123123421231234212312349
=19 X 23 X 431 x 993975546953883647848021121718489501415596857031087367

1.6 Prime Factors

123123 :=3 x 7 x 11 x 13 x 41

1.7 Permutable Bases and Powers

123123 :=0" —1° 4+ 28+ 3 4+ 4 4+ 5° 4 6* + 76 1 82 + 93
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1.8 Embedded Palindromic Prime Patterns With 123123

1221123123 13213211221
12211221 1231231 321321 12211221
1212212211221123123 1321321 1221122122121
111211212212211221 1231231 321321 122112212212112111
12111211212212211221 123123 1321321 12211221221211211121
1112211112111211212212211221 1231231321321 1221122122121121112111122111
1112211112211112111211212212211221 1231231321321 1221122122121121112111122111122111
1212121112211112211112111211212212211221 123123 1321321 1221122122121121112111122111122111212121

1212111123123 23213211112121
112121111231232 321321 11121211
111211121211112312323213211112121112111
11221112111212111123123 2321321 11121211121112211
121122111211121211112312323213211112121112111221121
11212111211221112111212111 1231232321321 11121211121112211211121211
1112212111212111211221112111212111 1231232321321 1112121112111221121112121112122111

112123123 3321321211
112112123123 3321321211211
1211112112123123 3321321 2112111121
1221112111121121231233321321211211112111221
11122111211112112123123 3321321 21121111211122111
111221112211121111211212312333213212112111121112211122111
11221111112211122111211112112123123 3321321 21121111211122111221111112211
1121111221111112211122111211112112123123 3321321 2112111121112211122111111221111211
1211211112211111122111221112111121121231233321321211211112111221112211111122111121121
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3111231231321321113
1333111231231 321321113331
33133311123123 1321321 11333133
3221331333111231231321321113331331223
12331322133133311 123123 1 321321 11333133122313321
1212331322133133311 123123 1321321 1133313312231332121
33211212331322133133311 123123 1321321 11333133122313321211233
331233211212331322133133311 123123 1 321321 113331331223133212112332133
11331233211212331322133133311 123123 1321321 11333133122313321211233213311
1311331233211212331322133133311 123123 1 321321 1133313312231332121123321331131
1221311331233211212331322133133311 123123 1 321321 1133313312231332121123321331131221

13231231232 321321 3231
1321323123123 2 321321 3231231
11321321323 123123 2321321 32312312311
12311321321323 1231232321321 32312312311321
3322212311321321323 1231232321321 3231231231132122233
32123322212311321321323 1231232321321 32312312311321222332123
333132123322212311321321323 123123 2 321321 323123123113212223321231333
31131333132123322212311321321323 123123 2 321321 32312312311321222332123133313113
3331131333132123322212311321321323 123123 2 321321 3231231231132122233212313331311333
123331131333132123322212311321321323 123123 2 321321 323123123113212223321231333131133321

1121231233 321321211
1121121231233 321321211211
3111121121231233321321211211113
33231311112112123123332132121121111313233
33133231311112112123123332132121121111313233133
3311331332313111121121231233321321211211113132331331133
33121331133133231311112112123123 332132121121111313233133113312133
31233121331133133231311112112123123 332132121121111313233133113312133213
1133331233121331133133231311112112123123 33213212112111131323313311331213321333311
31133331233121331133133231311112112123123332132121121111313233133113312133213333113
3322331133331233121331133133231311112112123123 33213212112111131323313311331213321333311332233
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1.9 Pythagorean Triples with 123123

6160>+1231232 := 123277 81180%+1231232 := 147477
18620%+123123% := 1245232 82836%+1231232 := 148395
206642+1231232 := 124845 85280%+1231232 := 149773
26936%2+1231232 := 126035> 88660%+1231232 := 1517232
37664°+123123% := 128755> 9036424123123 := 1527252
5083624123123 := 1332052 9288024123123 := 1542272
57564°+1231232 := 1359152 2125224+121275% := 123123
59800%+1231232 := 1368777 2702724+120120% := 1231232
61336%+1231232 := 137555° 47355%24+113652% := 1231232
64436°+123123% := 138965> 7114824100485 := 1231232

1.9.1 Pythagorean Triples Patterns

2702724+120120>  := 1231232
27002724+1200120%> := 1230123>
270002724-12000120% := 123001232

27000027%+1200001207 := 1230001232
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1.10 Upside Down and Mirror Looking for 123123
1.10.1 Upside Down and Mirror Looking

1001+ 11111+11011
| 1x(88+88+88+8+|)x(8+8+8+8+8+|)
88888+8388+8888+8888+8x888+88+88+88+88+88+8+8+] |
88888+8888+8008+8008+8008+888+88+88+88+8| +|8+8x(8+1)

LIX(TT+T+D)x (T T+ Dx(5+2)x( ] | +8+8+5++5+7)

1.10.2 Upside Down

| IX[(1+1+1)x(96+69)+9+6+9+6+8]x(1+1+1)x(5+2)

1.11 Colored Patterns
3-Colors patterns for 12-31-23:
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1.12 Magic Squares with 123123
1.12.1 Semi-Magic Square of Order 3

666693
231123 | 312312 | 123231 | 666666
123312 | 231231 | 312123 | 666666
312231 | 123123 | 231312 | 666666
666666 666666 666666 693666

1.12.2 Magic Square of Order 4

699699

132213 | 213231 | 123123 | 231132 | 699699
123132 | 231123 | 132231 | 213213 | 699699
231231 | 123213 | 213132 | 132123 | 699699
213123 | 132132 | 231213 | 123231 | 699699
699699 699699 699699 699699

1.12.3 Pandiagonal Magic Square of Order 5

pan |1021020 1024020 1021020 1021020|1021620
1021020| 123123 | 132132 | 213213 | 231231 | 321321
1021020| 231213 | 321231 | 123321 | 132123 | 213132
1021020
1021020

1

1
132321 | 213123 | 231132 | 321213 | 123231 1021020

1

1

321132 | 123213 | 132231 | 213321 | 231123
213231 | 231321 | 321123 | 123132 | 132213
1021020 1021020 1021020 1021020 1021020m

10
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1.12.4 Magic Square of Order 6

123123
312321
231321
213321
132123
321123
1E+06

321312
132132
231312
213132

321231
312231
213213
231213
312132 | 132231 | 312213 | 312312 | 132321
123312 | 123213 | 123231 | 321132 | 321321
1333332 1333332 1333332 1333332 1333332

321213
132213
213231
231231

123132
132312
231132
213312

123321
312123
213123
231123

1.13 Magic Squares with Magic Sum 123123
1.13.1 Semi-Magic Square of Order 3

123120 123176 |
41045 | 41038
41041 | 41043
41037 | 41042

123123 123123

123123

123123
123123
123123

123123

mgc
41040
41039
41044
123123

1.13.2 Pandiagonal Magic Square of Order 4

12313 133

B

pan 3

30779.25

30784.25

30773.25

30786.25

30774.25

30785.25

30780.25

30783.25

30788.25

30775.25

30782.25

30777.25

30781.25

30778.25

30787.25

30776.25

123123
123123
123123
123123

123123

123123

123123

11

123123

H
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1.13.3 Pandiagonal Magic Square of Order 5

pan

123173 123123 123123 123123 |

H

24612.6

24618.6

24624.6

24630.6

24636.6

24629.6

24635.6

24616.6

24617.6

24623.6

24621.6

24622.6

24628.6

24634.6

24615.6

gEEE

24633.6

24614.6

24620.6

24626.6

24627.6

24625.6

24631.6

24632.6

24613.6

24619.6

123123
123123
123123
123123
123123

123123 123123 123123 123123 123123m

1.13.4 Magic Square of Order 6

mgc | 123110 123119 123123 123136 123127 | 123123

20503 20510 | 123123
20531 20507 | 123123
20514 20524 | 123123
20534 20527 | 123123
20521 20517 | 123123
20520 20538 | 123123
123123 123123 | 1

20528
123123

20522
123123

20511
123123

20504
123123

1.13.5 Pandiagonal Magic Square of Order 7

17573 | 17581 | 17589 | 17597 | 17605 | 17613 123123
17612 | 17571 | 17572 | 17580 | 17588 | 17596 123123
17595 | 17603 | 17611 | 17570 | 17578 | 17579 123123
17585 | 17586 | 17594 | 17602 | 17610 | 17569 123123
17568 | 17576 | 17584 | 17592 | 17593 | 17601 123123
17599 | 17600 | 17608 | 17567 | 17575 | 17583 | 17591 123123
17582 | 17590 | 17598 | 17606 | 17607 | 17566 | 17574 |123123
123123 123123 123123 123123 123123 123123 123123[123423

g

pan
17565
17604
17587
17577
17609

SEEEEE

12
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