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1. Introduction

"we make patterns, we share moments"-Jenny Oownham. Number patterns rules not only mathematics
but also science[1-3].In present days it rules the world. It spreads anywhere in the world. In such numbers we
contemplate certain extra special numbers pyramidal, prism, pronic and gnomonic numbers[4-8]. The connections
between the numbers are processed in the configuration of the postulates.

Notations:
(CPy)y, - Centered Pyramidal Number of rank s with side N,
Pyy, - Pyramidal Number of rank s with side N,

(Pri){ - Prism Number of rank s with side t
(Pro)s - Pronic Number of rank s
(Gno)s  -Gnomonic Number of rank s

Theorem 1:
6(Py)3 + (Pri)} = 2(Pro),[(Gno), — 1] + (Gno),, + 4

Proof

We know that the pyramidal and prism numbers are
6(Py)3 =n3+3n%+2n @)
(Pri)y =3n®—-3n%+2n 2

From (1) and (2)
= 6(Py)3 + (Pri)} = 4n® + 4n
2(Pro), =2n%*+2n €))
(Gno),, =2n-1 4
From (3) and (4)= 2(Pr0),,(Gno), = (4n3+ 2n? —2n)
6(Py)3 + (Pri)¥ = (4n® + 2n? —2n) —2n%* + 6n

2(Pro),(Gno), — 2n? + 6n
2(Pro),[(Gno), — 1]+ (Bn—4) + 4
6(Py)3 + (Pri)§ = 2(Pro),[(Gno), — 1] + (Gno), + 4
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Theorem 2

18(Py)3 — (Pri)% = 12(Pro),, — 4(Gno),, — 4
Proof
From the pyramidal and prism numbers we have

18(Py)3 =3n+9n%+6n
(Pri)% =3n®—3n% +2n
From (5) and (6)
= 18(Py)3 — (Pri)% = (12n%* + 12n) — 8n
=12(Pro),— (8n—4) —4
= 12(Pro), — 4(Gno), — 4
18(Py)3 — (Pri)} = 12(Pro), — 4(Gno), — 4

Theorem 3
(Pri)} — 4(Py)3 + 4(Pro),, = 3(Gno), + 3
Proof
From the pyramidal and prism numbers we have
(Pri)} =2n%—2n% +2n
4(Py)3 = 2n3 + 2n?
From (7) and (8)
= (Pri)* = —(4n%* + 4n) + 6n
= —4(Py);,
Therefore,
(Pri)y —4(Py); = —4(Pro), + (bn —3) +3
(Pri)} — 4(Py)5 + 4(Pro), = 3(Gno),, + 3

Theorem 4

Prove that (Pri)} + 4(Py)3 = 2(Pro), + [(Gno),, — 1] + 3(Gno),, + 3

Proof
From theorem 3 we have
(Pr)% + 4(Py)5 = 4n® + 2n
= (4n3 + 2n?2n) — 2n? + 4n
= 2(Pro),(Gno), — (2n* + 2n) + 6n

(Pri)% + 4(Py)5 = 2(Pro), + [(Gno), — 1] + 3(Gno), + 3

Theorem 5
(Pri)} — 6(Py)8 = 5(Gno), + 5
Proof
From the prism number,
(Pri)} = 4n3 —4n? + 2n6(Py)$§
=4n3+3n%2—-n
= (Pri); — 6(Py);
=—(7n%+7n) + 10n
= —7(Pro), + 5(Gno), +5
Therefore,

(Pri)} — 6(Py)S = 5(Gno), +5

2560

®)
(6)

U]
®)

9)



Tuijin Jishu/Journal of Propulsion Technology
ISSN: 1001-4055
Vol. 44 No. 5 (2023)

Theorem 6
120(Py)% — (Pri)} = 100n? is a square number
Proof
Let the prism number be
(Pri)} = 4n3 — 4n? + 2n6(Py)s12(Py)s
=4n3 +6n%+2n
= 12(Py) — (Pri)}
= 10n2
Therefore,
120(Py)% — (Pri)? = 100n2
= a square number.

Theorem 7
(Pri)} + 6(Py)E = (Pro),[3(Gno), — 4] + 5(Gno), + 5
Proof
The result of prism and pyrmidal numbers are
(Pri)} + 6(Py)% = 6n® —n? + 3n
= 3(Pro),(Gno), — (4n* + 4n) + 10n
(Pri)} + 6(Py)s = (Pro),[3(Gno),, — 4] + 5(Gno),, + 5

Theorem 8
6(Py)%, — (Pri)2 = 4n(Gno),
Proof

Let,

(Pri)? =5n%—5n? + 2n(Py)’
= 6(PY)} — (Pri)?
=8n? —4n

6(Py)] — (Pri)? = 4n(Gno),

Theorem 9
(Pri)2 + 6(Py)7 + 7(Pro), = (Gno),[5(Pro), + 6] + 6
Proof
From theorem 8 we have
(Pri)? + 6(Py)], = 10n3 — 2n?
= 5(Pro),(Gno),, — (7n* + 7n) + 12n
= 5(Pro),(Gno), — 7(Pro),, + 6(Gno), + 6
(Pri)? + 6(Py)] + 7(Pro), = (Gno),[5(Pro), + 6] + 6

Theorem 10
36(Pri)2 + 144(Py)8 = 216n® = (6n)? is a cubic number
Proof
We know that
(Pri)y =2n3 —2n? + 2n2(Py)8
=4n3 +2n? - 2n
= (Pri); + 4(Py);,
= 6n3
Therfore,
36(Pri)2 + 144(Py)8 = 216n3
= (6n)°
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= a cubic number.

Theorem 11
2(Py)8 — (Pri)% = 3(Pro), — 3(Gno),, — 6
Proof
Let,
2(Py)8 — (Pri)} =3n*-3n+2n

=3(Pro), —(bn—6)—6

2(Py)8 — (Pri)} = 3(Pro), —3(Gno),, — 6

Theorem 12
2(Py)$ — (Pri)} = 3(Gno)% — 3
Proof
From theorem 11 we have
2(Py)8 — (Pri)y =3n?-3n
8(Py)8 — 4(Pri)} = 12n? — 12n
=3(Gno)% -3
2(Py)% — (Pri)} = 3(Gno)2 —3

Theorem 13
(Pri)? — 6(Py); + 5n[5(Gno), —1] =0
Proof
From equation (1),
(Pri)} = 7n3 — 7n? + 2n6(Py)3
(Pri)? — 6(Py); = —10n? + 6n
= —5n(Gno), +n
(Pri)} — 6(Py); + 5n[5(Gno), —1] =0

Theorem 14

2(Pri)% + 6(Py)2 = 21n(Pro), — 8(Gno)2 — 16(Gno),, — 8

Proof
From equation (2),

2(Pri)? = 14n3 — 14n? + 4n6(Py)?

2(Pri)% + 6(Py); = 21n3 — 11n?
= 21n(Pro), — 32n?

= 21n(Pr0)" — 8(Gno)2 — 16(Gno),, — 8
2(Pr)? + 6(Py); = 21n(Pro), — 8(Gno)2 — 16(Gno),, — 8

Theorem 15
6(Py)X — (Pri)} = 11(Pro),, — 9(Gno), — 9
Proof
We know that the prism number
(Pri)2 = 8n3 — 8n? + 2n6(Py)L°
6(PY)LY — (Prd)i = 11n* — 7n

=11(Pr0)"* — 9(Gno), — 9
6(Py)X — (Pri)§ = 11(Pro), — 9(Gno),, — 9
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Theorem 16
(Pri)2 + 6(Py)L° = (Pro),[8(Gno),, — 13] + 9[(Gno),, + 1]

Proof

From the Theorem 15

(Pri)§ + 6(Py)L? =16n® —5n? —3n

= 8(Pro),(Gno), — (13n? + 13n) + 18n

(Pri)% + 6(Py)L° = (Pro),[8(Gno), — 13] + 9[(Gno), + 1]

2. Conclusion

The above discussed numbers are immensely absorbing that are around the world. We considered a

adequate number of engaging outcomes on Pyramidal, Prism, Pronic and Gnomonic numbers. We firmly accept
that, this work will be a agreeable motivation for more deeper exploration into such numbers.
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