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Abstract

In this paper, there is new term introduced of trigonometric hyper-
bolic cryptography with the help of Natural Transformation. Natural
transformation of Trigonometric hyperbolic function helps us to safe
and secure of sensitive information. Alert the numerals of plain text
and apply transformation and get cipher text. After applying Natu-
ral Transformation generate the key algorithm and find the plain text
again.

Keywords: Plain Text, Cipher text, Natural Transformation, Encryption
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1 Introduction

Natural Transformation used in cryptology process with trigonometric hyper-
bolic function. Without Mathematical Transformation the cryptography is
meaningless. When we have plain text that is readable by humans alert the
numbers of English alphabets from standard table and extended table of cryp-
tography, write it in the form of series, apply Natural Transformation, due to
linearity we find again numbers and take a mod 26 and mod 63 and again
concern to tables of cryptography for get the cipher text that is not readable
by any person. After converted the plain text in to cipher text we generate
the key algorithm. With the help of key algorithm and apply inverse of Nat-
ural Transformation we get the plain text that is high level language we say
this process as Mathematical cryptology. In basic terminology alert the num-
bers to alphabets of English for a = 0,b = 1,¢ = 2 and so on z = 25. And
for Hard security and safeness used first sixty three positive integer numbers.
Natural Transformation enabled us to proceed the process of Mathematical
cryptology. Mathematical Natural transforms helps the people, companies,
e-commerce sector, computer passwords, pay-TV and banks to feel secure for
interchanging the data and secret information. Symbolic representation of
Mathematical cryptology process as

E(P)=C andalso D(C)=P.
For more understanding it also be written as

EHNO)=P and D Y(P)=C.

2 Preliminary Notes / Materials and Methods

(i) P is the set of finite plain text,
(ii) C is the set of finite cipher text,
(iii) K is the set of finite keys,
(iv) E ={E\ : k € K} is belong to encryption function Ej: P — C,
(v) D ={Dy: k€ K} is belong to encryption function Dy : C'— P,

(vi) forallee K 3 de K suchthat we write
Dy(E.(P)) =P forall pe P.

2.1. The Natural Transformation: Natural Transformation is linear trans-
formation. That is, if
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If 'a’ and "D’ are any constants and also f(¢) and g(t) are functions, then

N{af () +bg(®)} = [ {af(®)+bg(t)}e"at.

And also
N{af(t) +bg(t)} = aN{f(t)} + bN{g(?)}. (1)

2.3 Some Standard Results:
We need the following standard results:

au

oy alu®
ny  u'n!

I(n,l) = Q(n,l) — 26K(n71) for n = O, 1, 2, 3, (5)

here
Qi = 2" (2n +2)(2n + 3) 111 0).

I(n,l) = Q(n,l) — 63K(n71) for n = O, 1, 2, 3..., (6)

here
Q(n,l) = 22n+1 (2n + 2)(2n + 3)](,170).

3 Results and Discussion
Encryption Technique
Theorem: The plain text in the form of MATHEMATICS
then the cipher text is [AGKY AAYIES
if f(t) = t*sinh(3t).
Proof:
Assign the number of alphabets from standard table of cryptography
12 0 19 7 4 12 0 19 8 2
18
Suppose that
[(070) - 12 [(170) - O 1(270) - 19 [(3’0) - 7 [(4,0) - 4
[(570) — 12 [(6,0) — O [(770) — 19 [(8,0) — 8 [(9’0) — 2
1(1070) =18 I(m()) =0 for n > 11.

We have a result of Hyperbolic sin Function as

, 3t 333 3377
sznh(3t):F+ a0 + A
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Multiply by #? on both sides

3t3 33t5 35t7 37t9 32a+1.t2a+3
h(3t e+ ..
(3t = Tt St e e

Write numbers of alphabets in the form of coefficient of this series as

32a+1t20¢+3

Z[(n 0 1>‘

It can also be composed as
3 345 547 749 9,11
F#) = Too%r + Ino % +1eo % + s’ + luo 5 + 160

311413

Tt

13 15 15 17 17 19 319t21 321t23

](60) 13! +I(70) 15! +-,(80) 17! +I(90) 19! +I(1070) 21 -
It becomes as

F(t) = (12) (3)+(0) (B2)+(19) (25)+(7) (52)+(9) (B)+(12) (2857 +

1341 15417 1741 19421 214283
(0) (55 ) +(19) (557 ) +(8) (5 ) +(2) (P35 ) +(18) (%5 -
Apply Natural Transformation on both sides

10 tn+1

N0 = MY

N{F)} = N{(12) (35) + (0) (5£) + (19) (35) + (1) (35) + (@) (55 +
(3111125:3) (311:3§'15)+(19) (3115;!17) —|—(8) (3117;!19)+<2) (3119(;!21)
+(18) (%)
By using (1) and (4), it becomes as

_ w3 31 | 0 wb 5!, 4617 7 70| 15309 w® 9! | 78732 wll 11! | 2125764 w!3 13!
N{f(t)}_36 s* +§ s6 + 51 8 + 7 s10 + s12 + 11 - sl +

0 w'® 15! | 272629233 «!'7 17! | 1033121304 »!® 19! | 23244522934 3! 21!
131" 16 + 15!+ sI8 + 17! © 520 + 19! © 22 +

188286357700 w23 23!
211 g
It can also be written as

216u 0ub 193914u 1174248u? 866052011 331619184u!? Ould
N{ft)} = + % + 4 LTags8u | 80605%0u 4 331619184 4 Qu

74155151380u!” + 3533274860009 + 9762699631000u21 + 9527289700000023
518 820 522 S24

Here first step security process start if we put v = 1, it become as
216 193914 1174248 8660520 331619184 0, 74155151380
N{f(t)} =22+ & + + =G + + + i+ R+

853327486000 | 9762699631000 | 9527289700000
520 522 24
Now adjusting these values

216 0 193914 1174248 8660520 331619184 0
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74155151380 353327486000 9762699631000 95272897000000
to mod 26, it becomes as

8 0 6 10 24 0 0 24 8 4 18
From standard table the cipher text is IAGKY AAYIES

3.1 Process of Generating the Key Algorithm

By using (5), the key algorithm is
8 0 7458 45163 333096 12754584 0
28521211970 13589518690 375488447300 3664342192000

3.2 Process of Decryption

Theorem: If the cipher text in the form of TAGKY AAYIES

then by inverse of Natural Transformation the plain textis MATHEMATICS
Proof:

By using (5), researchers have originated

216 0 193914 1174248 8660520 331619184 0
74155151380 353327486000 9762699631000 95272897000000

It can also be Written as

a __ 216 193914 1174248 8660520 331619184 0 74155151380
2_a2uZ st + 86 + + 510 + s12 + s14 + 516 + s18 +

353327486000 + 9762699631000 + 9527289700000
520 522 524
It can be composed as
w3 3! | 0 wd 5! 4617 u” 7! 15309 w® 9! | 78732 wll 11! | 2125764 w!3 13!
= 306. s +3' s6 +o s8 + 7! 510 + 9! 512 + 11! - sl4 +

52 _a2u2

0 wul® 15!+272629233 ul? 17!+1033121304 ul? 19!+23244522934 u?! 21!+188286357700 u?3 23!

131 516 151 s18 17! © 520 19! T 22 21! sz

Apply inverse Natural Transformation

-1 1 ub 3' 0 ud 5! 4617 u” 7! 15309 ? 9! 78732 ull 11!
N Y% = NY36.4 2 + 5. > + L agh R g B0 vl

2125764 w!'3 13! ;| 0 w!® 15! | 272629233 «!7 17! | 1033121304 w!° 19!
111+ si4 +T3!' s16 + 150+ s18 + 17! © 520 +

23244522934 u2! 21! + 188286357700 u33 23!}
19! © 22 21! 2R

By using (2) and (4), it becomes as
t2sinh(3t) = (12) (%) + (0) (55) + (19) (55) + (1) (52) + (@) (B4 ) +
(12) (55) +(0) (355r) +(19) () +(8) (587 ) +(2) (P35 ) +
+(18) (517) .

From the above expansion, we have the coefficients as
12 0 19 7 4 12 0 19 8 2
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18
From standard table of alphabets MATHEMATICS

4 Extended Mathematical Cryptology of sin
Hyperbolic Function

4.1 Encryption Process

Theorem: The plain text in the form of I Love my Mentor
by using Natural Transformation if f(t) = t3sinh(2t), then cipher text is in
the form of hAAAA5RU Xbehlost

Proof:

Alert the number of alphabets from extended standard table

8 63 11 40 47 30 63 38 50
12 30 39 45 40 43

Suppose that

I(O,O) =8 I(I,O) = 63 I(270) =11 1(370) = 40 I(470) = 47
I(50) = 30 I60) = 63 I70) = 38 I(g0) = 50 Ig0) = 63
I00) = 12 I10) = 30 I20) = 39 Iaz0) = 451140y = 40
[(15,0) =43 [(n,O) =0 for n 2 16.

Now we have a function f(t) = t3sinh(2t).

Write numbers of alphabets in the form of coefficient of this series, it become
7 10 9 12 11 14

f()—f(oo) T +](10) 3 +I(20) 5; +I(30) +I(40) o +](50) 1' +

213 16 215t18 217t20 219 22 221 24 223t25

6,0y "3+ (7,0 "5 18,0 T TL9,0) 1o TL(10,0) 7 T (11,0) "33+

220 27 227t29 229t31 231t33
[(12 0) 251 +[(13 0) 271 +I(14,0) 29! +[(1570) 311 -
It also becomes as

F(t) = (8) (%) +(63) (Z ) +(11) (257 ) +(40) (Z52 ) +(47) (Zar ) +(30) () +

63

(63) (Z55°)+(38) (2540 +(50) (2140)+(63) (2252 )+(12) (B8 ) +

(30) (22;:;!2()')_'_(39) (22255!28)_1_'(45) (2227;;30)+<40> (22295;32)+<43> (23311#/;;4) .

Apply Natural Transformation on both sides

N7 = N{()(w) (63) (55) +(11) (B5) + (40) (Z4°) + (47) (27) +

931434
31.)-

21;54>+ ) (25 39 (2557) +650) (2557) (69 (557) +
‘)

00 (55) +09 (557) +09) (5°) 000 (557) 4
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__ 384 60480 118272 3.6864¢e6 3.176448e7 1.3418496e8 1.73408256¢9
N{f(t)} — $5 + 7 + 39 + g1 + 13 + S5 + 17

6.096420864¢e9 4.4826624e10 3.051985306el11 3.056137667el1l 3.925868544¢e12
- 6.006430864¢0 | 4.4826624¢10 4 3.051985306e11 4 30561376671l | 3025808

2.57222907¢13 | 1.471294734el4 | 6.390911336e14 | 3.315439874el5
+ 529 + 31 + 533 + 535
Now adjusting these values

384 60480 118272 3.6864¢6 3.176448¢e7 1.3418496¢e8
1.73408256€9 6.096420864¢9 4.4826624e10 3.051985306e11
3.056137667¢e11 3.925868544¢12 2.57222907¢e13 1.471294734e14
6.390911336¢14 3.315439874e15
to mod 63, we selected the numbers as
6 0 21 18 6 0 0 9 18 40 53 18
27 42 32 47
the cipher text as GAV SGAAJSo0l1Sbqgu

4.2 Process of Generating the Key Algorithm

Researchers used (6) for constructing the key algorithm that is

6 960 1877 58514 504198 2129920 27525120 96768585
711533714 4844421120 4851012169 6.231537371e10 4.082703286e11
2.335388467¢e12 1.014430371el3 5.262602975e13

4.3 Process of Decryption

Researchers have cipher text that is GAVSGAAJSo0l1Sbqgu
By using table, (6) and with the help of inverse Natural Transformation the
plain text is [ Love my Mentor

5 Conclusion

A new Trigonometric hyperbolic cryptology scheme is introduced by using
Natural Transformation and the key of mod 26 and mod 63. Natural Transfor-
mation facilitated us to safe way of communication through the meek channal
that it may be on mannual or internet.
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