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

Inder J. Taneja1

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 = (1 + (2 + 3!)! + (1 + 2)!!)× 3 = 3 × ((2 + 1)!! + (3! + 2)! + 1)

1Formerly, Professor of Mathematics, Federal University of Santa Catarina, Florianópolis, SC, Brazil (1978-2012).
E-mail: ijtaneja@gmail.com;
Web-sites: https://inderjtaneja.com; https://numbers-magic.com;
Twitter: @IJTANEJA; Instagram: @crazynumbers.
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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 := 1 × 2 + 34+5 × 6 + 7! − 8 − 9
:= 9 × (8 − 7 − 6! × (5 − 4!))− 3 − 2 − 1

1.2 Selfie Representations

123123 := (1 + (2 + 3!)! + (1 + 2)!!)× 3
:= 3 × ((2 + 1)!! + (3! + 2)! + 1)
:= 3 ×

(
1 + (23)! + (1 + 2)!!

)

1.3 Single Digit Representations

123123 :=
(
1 + 1 + 111+1)× (

1 + (11 − 1)1+1+1)
:= 2 + 22 + 222 × (2222/2 − 2)/2
:= 3 + (3 + 3)3 ×

(
3 + 3 ×

(
(3 + 3)3 − 33))

:= 4 + (4 × 4 + 44)×
(
4 + 44 × (4 + 4)

)
− 4/4

:= 55 + (5 + 5)5 +
(
(5 + 5)5 − (5 + 5)

)
/5

:= 6 × 6/(6 + 6) + 6 ×
(
66 − 6 × 66 × 66

)
:= 77/7 + 7 × (7 + 777)− 7 − 7
:= 88/8 + 88 × (88 × (8 + 8)− 8 − 8/8)
:= 99/9 × (9 × 9 + (9 + 99999)/9)
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1.3.1 Pattern with Digit 2

123123 := 2 + 22 +
222 ×

(
2222

2
− 2

)
2

1233123 := 2 + 22 +
222 ×

(
22222

2
− 2

)
2

12333123 := 2 + 22 +
222 ×

(
222222

2
− 2

)
2

123333123 := 2 + 22 +
222 ×

(
2222222

2
− 2

)
2

1.4 Single Letter Representations

123123 :=
(aaaa − a − a)× aaa + (aa + aa + a + a)× a

a × a

where, aaaaa = a104 + a103 + a102 + a10 + a,
aaaa = a103 + a102 + a10 + a,
aaa = a102 + a10 + a,
aa = a10 + a, etc.
a ∈ {1, 2, 3, 4, 5, 6, 7, 8, 9}.

1.4.1 Patterns in Single Letter

123123 :=
(aaaa − a − a)× aaa + (aa + aa + a + a)× a

a × a

1233123 :=
(aaaaa − a − a)× aaa + (aa + aa + a + a)× a

a × a

12333123 :=
(aaaaaa − a − a)× aaa + (aa + aa + a + a)× a

a × a

123333123 :=
(aaaaaaa − a − a)× aaa + (aa + aa + a + a)× a

a × a
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1.5 Fixed Digit Repetitions Prime Pattern

1879
187 2 123123 4 9
187 2 123123 4 2 123123 4 9
187 2 123123 4 2 123123 4 2 123123 4 9
187 2 123123 4 2 123123 4 2 123123 4 2 123123 4 9
187 2 123123 4 2 123123 4 2 123123 4 2 123123 4 2 123123 4 9
187 2 123123 4 2 123123 4 2 123123 4 2 123123 4 2 123123 4 2 123123 4 9

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 × 23 × 431 × 993975546953883647848021121718489501415596857031087367

1.6 Prime Factors

123123 := 3 × 7 × 11 × 13 × 41

1.7 Permutable Bases and Powers

123123 := 07 − 19 + 28 + 30 + 41 + 55 + 64 + 76 + 82 + 93
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1.8 Embedded Palindromic Prime Patterns With 123123

1221 123123 1 321321 1221
12211221 123123 1 321321 12211221

1212212211221 123123 1 321321 1221122122121
111211212212211221 123123 1 321321 122112212212112111

12111211212212211221 123123 1 321321 12211221221211211121
1112211112111211212212211221 123123 1 321321 1221122122121121112111122111

1112211112211112111211212212211221 123123 1 321321 1221122122121121112111122111122111
1212121112211112211112111211212212211221 123123 1 321321 1221122122121121112111122111122111212121

. . . . . . . . . . . . . . . . . . . . .

1212111 123123 2 321321 1112121
11212111 123123 2 321321 11121211

1112111212111 123123 2 321321 1112121112111
11221112111212111 123123 2 321321 11121211121112211

1211221112111212111 123123 2 321321 1112121112111221121
11212111211221112111212111 123123 2 321321 11121211121112211211121211

1112212111212111211221112111212111 123123 2 321321 1112121112111221121112121112122111
. . . . . . . . . . . . . . . . . . . . .

112 123123 3 321321 211
112112 123123 3 321321 211211

1211112112 123123 3 321321 2112111121
122111211112112 123123 3 321321 211211112111221

11122111211112112 123123 3 321321 21121111211122111
1112211122111211112112 123123 3 321321 2112111121112211122111

11221111112211122111211112112 123123 3 321321 21121111211122111221111112211
1121111221111112211122111211112112 123123 3 321321 2112111121112211122111111221111211

121121111221111112211122111211112112 123123 3 321321 211211112111221112211111122111121121
. . . . . . . . . . . . . . . . . . . . .
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311 123123 1 321321 113
133311 123123 1 321321 113331

33133311 123123 1 321321 11333133
322133133311 123123 1 321321 113331331223

12331322133133311 123123 1 321321 11333133122313321
1212331322133133311 123123 1 321321 1133313312231332121

33211212331322133133311 123123 1 321321 11333133122313321211233
331233211212331322133133311 123123 1 321321 113331331223133212112332133

11331233211212331322133133311 123123 1 321321 11333133122313321211233213311
1311331233211212331322133133311 123123 1 321321 1133313312231332121123321331131

1221311331233211212331322133133311 123123 1 321321 1133313312231332121123321331131221
. . . . . . . . . . . . . . . . . . . . .

1323 123123 2 321321 3231
1321323 123123 2 321321 3231231

11321321323 123123 2 321321 32312312311
12311321321323 123123 2 321321 32312312311321

3322212311321321323 123123 2 321321 3231231231132122233
32123322212311321321323 123123 2 321321 32312312311321222332123

333132123322212311321321323 123123 2 321321 323123123113212223321231333
31131333132123322212311321321323 123123 2 321321 32312312311321222332123133313113

3331131333132123322212311321321323 123123 2 321321 3231231231132122233212313331311333
123331131333132123322212311321321323 123123 2 321321 323123123113212223321231333131133321

. . . . . . . . . . . . . . . . . . . . .

112 123123 3 321321 211
112112 123123 3 321321 211211

311112112 123123 3 321321 211211113
33231311112112 123123 3 321321 21121111313233

33133231311112112 123123 3 321321 21121111313233133
331133133231311112112 123123 3 321321 211211113132331331133

33121331133133231311112112 123123 3 321321 21121111313233133113312133
31233121331133133231311112112 123123 3 321321 21121111313233133113312133213

1133331233121331133133231311112112 123123 3 321321 2112111131323313311331213321333311
31133331233121331133133231311112112 123123 3 321321 21121111313233133113312133213333113

3322331133331233121331133133231311112112 123123 3 321321 2112111131323313311331213321333311332233
. . . . . . . . . . . . . . . . . . . . .
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1.9 Pythagorean Triples with 123123

61602+1231232 := 1232772

186202+1231232 := 1245232

206642+1231232 := 1248452

269362+1231232 := 1260352

376642+1231232 := 1287552

508362+1231232 := 1332052

575642+1231232 := 1359152

598002+1231232 := 1368772

613362+1231232 := 1375552

644362+1231232 := 1389652

811802+1231232 := 1474772

828362+1231232 := 1483952

852802+1231232 := 1497732

886602+1231232 := 1517232

903642+1231232 := 1527252

928802+1231232 := 1542272

212522+1212752 := 1231232

270272+1201202 := 1231232

473552+1136522 := 1231232

711482+1004852 := 1231232

1.9.1 Pythagorean Triples Patterns

270272+1201202 := 1231232

2700272+12001202 := 12301232

27000272+120001202 := 123001232

270000272+1200001202 := 1230001232
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1.10 Upside Down and Mirror Looking for 123123

1.10.1 Upside Down and Mirror Looking

1.10.2 Upside Down

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

1.12.2 Magic Square of Order 4

1.12.3 Pandiagonal Magic Square of Order 5
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1.12.4 Magic Square of Order 6

1.13 Magic Squares with Magic Sum 123123

1.13.1 Semi-Magic Square of Order 3

1.13.2 Pandiagonal Magic Square of Order 4
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1.13.3 Pandiagonal Magic Square of Order 5

1.13.4 Magic Square of Order 6

1.13.5 Pandiagonal Magic Square of Order 7
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