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Abstract

This experiment may be applied before with certain and special roles, but never
applied under partition theory (Abacus James Diagram) conditions. Therefore, we
would have to find an appropriate design for each character to enable us sending a
word represented as increasing number with meaning only for beneficiaries.
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1. Introduction

The idea of this work was came when terrorist groups took over the city of Mosul. The idea of
needing a way to send (coded messages) to other people without being detected by the terrorist grow
bigger and bigger. The partition theory has a big role as there is no past research in this domain being
the regulator to code (or Secret ~-Word) a word. We would like to mention that [1] was to study the
code subject by using an (unknown) language to many, which is the Syriac language (that resemble
the Arabic language by having merged letters and each letter three ways to written depending on its
position in the word, in the beginning, middle and the end of the words) and this idea with different
vision than what is found in this paper. Let n be a positive integer. A composition of n is a sequence
u = (Yq, Uy, ... )of non-negative integers such that |u| = X};; 4; = n. The integers y; for i = 1are the
parts of p if y; = 0 for i > r, we identify p with (uy, uy, ..., up). A composition p is a partition if
Wj = Wj4q, for allj=1. We write p =nand pu - n if pis a composition and p is a partition of n
respectively, [2]. Let o be the number of redundant part of the partition p of n, then we have p =
(M1, Moy Mgy s 1) = (ATH, 252, .., Ag™)such that [p| = n = X{_; py = XL, A7%,[3]. An e-Abacus is a
Chinese Abacus with e vertical runners, labeled 0,1, 2,3, ...,e — 1 from left to right. We label the
positions on the abacus 0, 1, 2, ... from left to right, top to bottom.

*Email: awring2002@yahoo.com
638



Mahmood and Mahmood Iragi Journal of Science, 2019, Vol. 60, No. 3. pp: 638-646

run.1l run.2 run.3 run.e
0 1 2 ... e—1
e e+1 e—2 ... 2e—-1
2e 2e+1 2e+ 2 ... 3e—-1

James in [3], defined B-numbers by fix p as a partition of n, choose an integer b greater than or equal
to the number of parts r of pand define ; = w; + b —1,1 <i < b.The set 4, B, ..., Bp IS said to be a
set of B-numbers for p. He will represent 3-numbers by [ and any number is not appear by — in each
any runners depending on e.

Example: ifu=(5,4,4,2,1),thenn = 16,r = 5and we can takeb > 5. Ifb = 5,6 and 7, then (-
numbers are {9,7,6,3,1}, {10,8,7,4,2,0} and {11,9, 8,5, 3,1, 0} respectively. If e = 3 then we have:

b=5 b=6 b=7

Mahmood in [4] defined the following: For any Abacus James diagram and B-numbers, the values
ofb=rr+1,..., r+ (e — 1), are called the "guides" where r is the number of parts of the partition
u of n. We will define any Abacus James diagram that corresponds any b guide, as a "Main diagram"
or "Guide diagram".

2. Partition Theory of the Words

The aim of the study is to investigate of the new ways for sending secret words via communication
devices that help us to transfer messages secretly. In this section we include encrypt of specific
English letters using main Abacus James diagram. After many choose of e of Abacus James Diagram
we found:

JﬂﬂﬂJ JﬂﬂﬂJ
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Here is a list of the partition number for each letter i.e. (for each first main- Abacus James diagram).

640



Mahmood and Mahmood

Iragi Journal of Science, 2019, Vol. 60, No. 3. pp: 638-646

Letters Partition Letters Partition
A (11,8°5',2,1% B (11°10,8,6°5,3,1%
C (13%12,9,5%,2,1% D (12%11,9,8,6,5,3,1%)
E (11°7, 5% 1°) F (6,10,6, 5%, 1°)
G (113,10,7%,6,2,1% H (13,11,10,8,7%,6,4,3,1)
I (15°12,8,4,1%) J (14,11,10,8,4,1%
K (15,13,11,10,7%,5,4,3,1) L (17413,9,5,1)
M (12,9%,8,7°,6,5°4,3,2,1) N (11,9,8%,7,6%5,4%,3,1)
0 (12%11,8°5%,2,1%) P (11%8,6°5,3,1%)
Q (11%10%8%5%2,1% R (13,11,10,8,6%5,3,1%)
S (13%12,7%,2,1%) T (14,10,6,2,1°)
U (14%,12,10,9,7,6,4,3,1) v (16,13,12,11,8° 5)
w (14,13,12,11,10%,9,8% 5) X (13,10,9,8,5,2,1)
Y (16,12,9° 8,5) Z (13°,10,7,4,1%

Figure 2.1

3. Creation a Word Consists of Many Letters

After the design has been installed the model of each character and specified the partition for each
character as previously indicated, we want to create a word of at least two letters, because the word of
unique one letter is used the same partition of this letter. Here is the mechanism to create a word
consisting of only two characters.

Run.1 RUN.2 Run3 Run4 Runs Run.1 Run.2 Run.3 Run4  Run.5
0 1 2 3 4 0 1 2 3 4
5 6 7 8 9 5 6 7 8 9
10 11 12 13 14 10 11 12 13 14
15 16 17 18 19 15 16 17 18 19
20 21 2 3 24 20 21 R 24
Run. Run. Run. Run. Run. Run. Run. Run. Run. R
1 2 3 4 5 6 7 8 9 un
0 1 2 8] 4 5 6 7 8 9

10 11 12 13 14 15 16 17 18 19

20 21 22 23 24 25 26 27 28 29
w | | 2| @1 @2 (= 1 25 [ ev | @ §:e

40 il 42 43 44 45 46 47 48 49

In this work, we need to write the partition sequence by pu = (W, Ur—1, -, 12, H1) because this step
had a major effect in how to find the partition of any word(and letter on any text). The process of
reassembling the partition will make it easier to read each row of the five chosen for each figure.

Let PL* (i); be the partition of letter with respect (*) of 5 (five) positions in each row k in (i) the
number of letter and (j) the number of row and by the number of beads in (k) of rows and (s) the
number of columns.
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Rule (3. 1): The general rule of secret - word for two letters is defined by:

Row Letter (1) Letter (2)
(1) PL*(1), PL*(2); + (5 —byq)
) PL'(1); + (5 — X bys) PL*(2)2 + (5(2) — X bys)
Where Where
{k=1As=2} {k=1,2 As=1}
(3) PL'(1)3 + (5(2) — X bys) PL*(2)3 + (5(3) — X bys)
Where Where
{k=1,2/\s=2} (k=123 As=1}
4) PL'(1)4 + (5(3) — X bys) PL*(2)4 + (5(4) — X bys)
Where Where
{k=1,2,3As =2} {k=1,..,4 As=1}
(5) PL'(1)5 + (5(4) — X bys) PL*(2)5 + (5(5) — X bys)
Where Where
{k=1,2,3,4-/\s=2} {k=1,..,5As=1}

Figure 3.1
Proof
Letter (1) Letter (2)
PL*(2), plus five positions of 15¢ row of
1) is very clear letter (1)minus all the beads in 15trow of
letter(1)
PL*(1), plus five positions of 15¢ row of PL*(2), plus 10 positions of 15t and 2"¢
2) letter(2)minus all the beads in 15¢row of rows of letter(1)minus all the beads in
letter(2) 15tand 2™4rows of letter(1)
PL*(1)5 plus 10 positions of 15¢ and 2™4 PL*(2)5 plus 15 positions of 15¢ to 34 rows
(3) rows of letter(2)minus all the beads in of letter(1)minus all the beads in 15¢ to 34
15tand 2™4rows of letter(2) rows of letter(1)
PL*(1), plus 15 positions of 15¢ to 3¢4 PL*(2), plus 20 positions of 15t to 4" rows
(4) rows of letter(2)minus all the beads in 15t | of letter(1)minus all the beads in 15¢ to 4"
to 3" rows of letter(2) rows of letter(1)
PL*(1)5 plus 20 positions of 15t to 4t PL*(2)5 plus 25 positions of 15t to 5 rows
(5) rows of letter(2)minus all the beads in 15¢ | of letter(1)minus all the beads in 15t to 5tk
to 4" rows of letter(2) rows of letter(1)

For example, the word AS is

Run.l | Run.2 { Run.3 | Run.4 | Run.5 Run.l | Run.2 § Run.3 | Run.4 | Run5
1 ° ° ° 2 1 ° ° ° 2
° 3 4 5 ° ° 3 4 5 6
[ ] [ ] [ ] [ ] [} 7 [ ] [} 8 9
° 6 7 8 ° 10 11 12 ° 13
° 9 10 11 ° ° ° ° 14 15
A:(13,2,57,8%,11) S:(13,2,7%,12,13%)
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Run.l § Run.2 | Run.3 | Run.4 | Run.5 Run.6 | Run.7 | Run.8 | Run.9 | Run.10
1 ° ° ° 2 3 ° ° ° 4
° 5 6 7 ° ° 8 9 10 11
[ ] [ ] [ ) [ ) [ ) 12 [ ] [ ] 13 14
(] 15 16 17 L] 18 19 20 (] 21
° 22 23 24 (] (] (] (] 25 26
AS: (13,3%,4,72,11°%,122%,14,17, 20, 21,,24%)
Then secret-word of AS is (13,33,4,72%,11°,122,14,17,20,21, 24*
Letter (A) Letter (S)
\ PL(S); =13, b=3 >
@ PL'(A), =1
! (1+(5-3)° =33
- PL'(A), = {2and5},b=3 = PL(S); =2,b=5=
2+(5-3)=4and 5+(5-3)=7 2+(10-5)=7
PL‘(A); =5 b=4= PL(S); =72, b=10 =
®)
(5+10-4)° =115 (7+ (15 — 10))* = 122
. PL'(A), ={5and 8} ,b=6= PL(S)y =12, b=12 =
5+(15-6) =14 and 8 + (15— 6) = 17 12 + (20 —12) = 20
: PL'(A)s = {8and 11} , b =7 = PL(S)s =133, b=14 =
©) 8+ (20-7)=21and 11 + (20 — 7) = 24 (13+(25—14))3=243

Rule (3. 2): The general rule of secret - word for two letters is defined by

643

Letter (1) Letter (2) Letter (3)
PL*(3); + (5(2) -
(1) PL (1) PL(2); + (5 —byy) k=1
1 1 11 Ebks) ‘{321’2}
O mhfl55) | 6@-Ihw{ (15 4 17| G=1245=12
. PL*(2); +
| OerEe)s o PL'(3); + (5(6) — X by)
b)) k=12 A s=1,3 {k=123As=1,2}
- {5_2'3 Thi) { 73" AT )
PL* (1), + (5(6) — PL"(2), +
@) X by) (5(7) - PL'(3)4 + (5(8) — X bys) ,
{k=1,23 } b ){k=1,2,3 A s=1,3} {k=1,..,4 A s=1,2}
\s=23 U k=4 A s=1
Th) ] S k=1,234 A s=1,3 (k=1,..5 A s
§ { s=23 } Zbio) { k=5 As=1 } =1,2}
Figure 3.2
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Letter (1)

Letter (2)

Letter (3)

(1) | isvery clear of PL*(1),

PL*(2), plus five positions of 1¢ row of
letter(1)minus all the beads in 15¢row of
letter(1).

PL*(3), plus 10 positions of 15t row
of letter(1)and letter(2)minus all
the beads in (1%row of letter(1)and
letter(2)).

PL*(1), plus 10
positions of 1% row of
@ letter(2)and
letter(3)minus all the

beads in (15trow of

letter(2)and letter(3)).

PL*(2), plus 10 positions of 15¢ row of
letter(1)and letter(3)and 2™ row of letter(1)
minus all the beads in (15¢row of letter(1)
and letter(3),and 2"row of letter(1))

PL*(3), plus 20 positions of 1
and 2™4rows of letter(1)and
letter(2)minus all the beads in (15t
and 2™rows of letter(1)and
letter(2) ) .

PL*(1); plus 20
positions of 1%* and
2"rows of
letter(2)and
letter(3)minus all the
beads in (1%t and

®

2"rows of
letter(2)and letter(3) ).

PL*(2); plus 25 positions of (15t and 24
rows of letter(1)and letter(3) ,and3¢drow of
letter(1) minus all the beads in (1°¢ and 2"
rows of letter(1)and letter(3),and 3¢9 row

of letter(1)).

PL*(3); plus 30 positions of (15t to
3¢drows of letter(1)and
letter(2))minus all the beads in (15¢
to 3drows of letter(1)and
letter(2) ) .

PL*(1), plus 30
positions of (15t to
3%drows of
letter(2)and
(4) || letter(3))minus all the
beads in (1 to
3°drows of
letter(2)and
letter(3) ) .

PL*(2), plus 35 positions of (15t to 3%drows
of letter(1)and letter(3) and 4" row of
letter(1))minus all the beads in (1%t to
3¢drows of letter(1)and letter(3) and

4throws of letter(1) ) .

PL*(3), plus 40 positions of (1%¢ to
4 rows of letter(1)and
letter(2))minus all the beads in (1°¢
to 4™rows of letter(1)and

letter(2) ) .

PL*(1);5 plus 40
positions of (1%t to
4™ rows of letter(2)and
(5) | letter(3))minus all the
beads in (1°¢ to 4™ rows
of letter(2)and
letter(3)) .

PL’(2)s plus 45 positions of (1°¢ to 4™®rows
of letter(1)and letter(3) and 5% row of
letter(1))minus all the beads in (1% to
4%rows of letter(1)and letter(3) and

5% rows of letter(1) ) .

PL*(3)5 plus 50 positions of 1%¢ to
5% rows of letter(1)and
letter(2)minus all the beads in (15¢
to 5%rows of letter(1)and
letter(2))

For example, the word W AY is:
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Run.1 Run.2 Run.3 Run.4 Run.5 Run.6 Run.7 Run.8 Run.9 Run.10 Run.11 Run.12 Run.13 Run.14 Run.15
1 2 3 4 5 6 ° ° o 7 8 9 10 11 12
o | 13 | 14 | 15 | e o |16 | 17 | 18 ° o 19 20 21 o
) 22 ° 23 ) ) ) ) ° ) 24 ° ) ) 25
o [26 | o |27 | o e | 28 | 29 | 30 ° 31 32 ° 33 34
35 | o | 36 | e |37 e | 38 | 39 | 40 ° 41 42 ° 43 44

WAY: (63,12,152,182,217%,22,23%,243,25,26,272,30,32,35,36,37,40,42)

By using the Rule (3. 2), we have
W:(PL* (W), =0,

PL*(W), = {5 and 8}, PL"(W); = {8,9 and 10}, PL"(W), = {10,11 and 12}, PL*(W);5 =
{13 and 14})

A:(PL*(A); = 13, PL*(A), = {2 and 5}, PL*(A)5 = 55, PL*(A), = {5 and 8}, PL*(A); = {8 and 11})

Y: (PL*(Y); = 0, PL*(Y), = {5 and 8}, PL*(Y)5; = 93, PL*(Y), = 12, PL*(Y)5 = 16).
Then WAY by secret-word is
(63,12,152%,182,212,22,23°,243,25,26,272,30,32,35,36,37,40,42)

Letter (W)

Letter (A)

Letter (Y)

@)

PL' (W), = 0

PL'(A), =13 ,b=0=

(1+5-0) =6

PL'(Y); =0,b=3=
(0+(10-3))=7

@

PL*(W), = {5 and 8},
b=3=
54+ (10—-3) =12 and
8+(10-3)=15

PL*(A), = {2 and 5},
b=3=
2+ (15-2) =15 and
5+ (15-3) =18

PL(Y), ={5and 8}, b=7=
5+(20-7)=18 and 8+ (20—-7) =21

©)

PL*(W);3 =
{8,9and 10} ,b=7 =
8+(20-7) =21,
9+ (20-7) = 22
and 10+ (20—-7) =23

PL'(A); =5 b=4=
(5+@5-7)° =235

PL'(Y); =93, b=15=

(9+ (30 — 15))* = 24

*)

PL'(W), =
{10,11 and 12} ,b =
15 =
10 + (30 — 15) = 25 ,
11 + (30 — 15) = 26
and 12 + (30 — 15) =
27

PL*'(A), = {5 and 8},
b=13 =
5+ (35—-13) =27 and
8+(35—-13) =30

PL (Y), = 12,b =20 =
12 + (40 — 20) = 32

®)

PL'(W)5 = {13 and 14},
b=18 =

13 + (40 — 18) = 35

and 14 + (40 — 18) =

36

PL' (A); = {8and 11},
b=16 =
8+ (45 —16) =37 and
11 + (45 — 16) = 40

PL(Y)s = 16,b = 24 =
16 + (50 — 24) = 42
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Now, if we take a word with greater than or equal to four letters, we have the same results and we
have the general rule:
Rule (3. 3): The general rule of secret-word with any number of letters is defined by:

Letter (1) Letter (2) Letter (t— 1) Letter (1)
PL'(t—1); + (5(t—2) — PL (1) +
T
R Ebks) (5( i)
k=1As=12,.,1-2) *
w PL* (1), PL*(2)1 + (5 — byq) 2 bys)
o {k=1As=
1,2,..,t—1}
. PL'(t—1), + (5(2t—3) — PL (1), +
R PL'(1), + PL'(2); + (5(7) — Yh) (S(ze—2)—
° (B(r—1) - Xby) Ybis) . { k=1 As=12,..,T—2,1
. e {k=1/\s=1,3,4,...‘ k=2 As=12..1t-2 AL ]
) =2,3,..,1} k=2 A s=1 {k=1,2 As=1,]
PL (1)3 + PL'(t— 1), + (5(3t—4) — PL (1)3 +
B s PL'(2)3 + (52T~ 1) — 2 (K £k
9 (5(2t-2) - Sbe) X bys) (5B3t-3) -
ks
2 bks) { k=12 A s=1,2,..,t—2 Y by,
W U 5_2 {k=1'2/\5=1'3:4' k=3 A s=12,..,1-2 k—1ZS _
(3).{ =1,2 As=2,3,... k=3 A s=1 { =1,2,3 As=
PL (1), + PL'(t—1), + (5(4t—5) — PL (t)4 +
R * PL'(2), + (537 —2) — 2 *
o | (5BTt—3)—Xby) S by X by, (5(4t—4) -
w , N { k=123 A s=1,2,..,T- Yh) |
k=123 23 ’{ k=1,2,3 A s=1,3 k=4 A s=1,2,...,t—2 S 4 5
(4).{ - L& NS = 1y 9 k=4 A s=1 { =1,.., NS =
PL*(1)5 + PL'(t—1), + (5(5t—6) — PL* (1), +
R (L) PL‘(2)s + (5(47 - 3) — 2 2
o | (5(4t—4)—Xby) S by X by, (5(5t—-5) —
w , N { k=12,..,t-21t A s=1 Thi) |
— _ {k=1'2'3'4/\ s=1 k=5 A s=1,2,...,1
=1,2,3,4 As=2}" k=5 A s=1 k=1,..,5 As=
(S)I{ I {
Figure (3.3)

Proof: The same prove of the rule (3.1) and (3.2) by adding many of letters with five columns.
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