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Abstract

In this research, many simple new techniques will be used supported by numerical
and theoretical proofs of the methods of the intersection of 8 — numbers for any
partition p of r; which represented by Mahmood in 2010, in which he could
appoint the location and the number of beads using "Guide value" and "The main

diagram™ methods
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[. Introduction:
Let r be a non-negative integer. A
composition u of r is a seqguence

(g, Hyyeeny 1) OF NON-negative integers such

n
that |u|:2uj =r.

j=1

A composition u is a partition if u; > p; ,,
foral j>1.

[ -numbers is defined by; see James [1]:

" Fix p isapartition of r. Choose an integer
b greater than or equal to the number of parts of
u and define B, =y, +b—i, 1<i<bh. The
set {B,,B,,...B,} issad to be a set of f-
numbersfor "
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For example, if u=(54,4,21), then n=5
and if we take b=7, then S -numbers are
{11,9,8,5,31,0}.

We can represent 8 -numbers by the diagram

(A):
run.l run.2 run.e
0 1 el
e e+l 2e-1
2e 2et+l 3e1 - (A)

where every [ will be represented by a bead

which takes its location in (diagram A).
Returning to the above example we will see:
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e=2 =7
0 1 . .
2 3 - .
4 5 - .
6 7 - -
8 9 . .
10 11 - .
And
e=3 =7
0 2 . . -
3 4 5 . - .
6 8 - - .
9 10 12 . - .

Many researchers had been study this subject as
it has a connection with representation theory of
Iwahori-Hecke algebras, such as Fayers in [2]
and [3].

I1. Theintersection of p-numbers:

In this part, we will deal with the main
diagram and guide value methods which
represented by Mahmood in [4]. We will try to
give this subject by new technique which
support the previous results.

Since the value of b > n, then we deal with
an infinite numbers of vaues of b. Here
we want to mention that these values have a
special diagram (A) for it, but thereis arepeated
part of this diagram with other values where a
"Down-shifted" or "Up-shifted", occurs when
we take the following:

bif b=n, b, if b=n+1, ..,
b, if b=n+(e-1)

Definition (2.1):[4] For any S —numbers in
(diag.A), the values of by,b,,...,b, are caled
the guides.

By the above example, the guides values are
b,=5and b, =6 when u=(54,4,21):
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e=2 b,=5 b;+1(e)
0 1 - D . .
2 3 - . - .
4 5 - - - .
6 7 . . - -
8 9 - . . .
10 11 - - - .
12 13 - - - -
And
e=2 b, =6 bo+1(e)
0 1 s = . .
2 3 . . s -
4 5 . - . i
6 7 - . . _
8 9 ||+ -||]-
10 10|l -|||s -
12 13| - - |l -

we will define any (diagram A) that corresponds

any b guides as a "main diagram" or "guide

diagram".[4]

Theorem (2.2): [4, 2.5] There is eof main

diagrams for any partition u of r.

Now, we return to the intersection method by:

1. let ¢ bethe number of redundant part pf the
partiton u of r, then we have

1= (g g ) = (U5 122 o 150
n m

such that r :Z'“i 22;1,7'.
= =

We denote the intersection of main diagrams

by ﬁ md.;, .

s=1
We seein (2.3) that there is just one bead where
there isn't any bead in (2.4). So the intersection
result as a numerical value will be ¢ inthe case
of no existence for any bead, or, v in the case
that v common beads exist in main diagrams

A).
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m.d. m.d. 2
(I m.d.,
b1:5 b2:6 S=1
R I (23)
m.d. m.d. m.d. 3
(md.,
b1:5 b2:6 b3:7 S=1 S
[ ] [ ] - - [ ] [ ] - - [ ) ’ - - = | essess (24)
Remark (2.5): For any €, al beads in all under consideration that the last runner will be

runners of main diagram b =1 will be "right-

right-shifted to the first runner adding 1 extra

shifted” in the next main diagram b=1+1  bead.
m.d. m.d. m.d. 3
(md.,
b1:5 b2:6 b3:7 S=1 S
- [ ] - [ ] - [ ] .>+].. - - - -
[ ] - - - [ ) - - [ ] - - -

This notice leads us to that, the main diagram

for b, plays an important role in this problem,
that we can neglect the remaining main
diagrams to find the intersection. By this let us
take the following proposition:

Proposition (2.6):

1

2.

In the case of existence of repetitions equal
to one, then this part will appear

only in the (maindiagram,) but not in
diagrams where

other main

b <b, <..<b,.So (1md., =¢.
s=1 s

In the case that there exist repetitions equal
to 2, this means that there exist 2 beads in

To

IL[:
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(md.,,). The least value of these 2 beads

will be canceled, where the other will be
exist.

If we choose e > 2, this casein the same as
in part one in this proposition, that we must
cancel "the two least values of two
repetitions where e=3, the three least
values of two repetitions where e=4, ...,
the least (m-1) values of (e-1)
repetitionswhere e =m."

explain this, let us take the example
(5,4%,2,1) then we see:



Mahmood et.al

Iragi Journal of Science, 2012, vol .53, No.1, pp 156-160

p-numbers | p-numbers p-numbers p-numbers p-numbers
b1=5 b2=6 bi=7 b=8 b=9
6+7-1=12 6+8-1=13 6+9-1=14
5+5-1=9 54+6-1=10
3+7-2=8 3+8-2=9 3+9-2=10
A+5-3=6 |[A10-3=7 JTd6 3+8-4=7 349-4=3
24+5-4=3 | 2+6-4=4 247-5=4 2+8-5=5 249-5=6
1+5-5=1 | 1+6-5=2 =2 || D6 1o
- 1+7-7=1 148-7=2 1+9-7=3
6-6=0 8-8=0 9-8=1
orif 1 =(6,3°,21°) and e= 3, then 9-9=0
..... (2,8)
So instead of putting p-numbers in diagram (A),
we will put the numbers as a numerical seriesin
one row with the following steps:
9 (8 | 7|6 (5|43 [2]1]0
§=GL |0 |- |0 |0 ol-lal- |09
e=) ]
=3 -
17126 125124232221 |2019 |18 17|16 | 1S|14 |13 1211|109 |8|7|6(5(4(3|2|1|0
p=SLXE) DR O O e 6| 4000 || 000000000
e=] P EBO.]-] BF- (CICE -1 00000-1-190
3 TeP | ® CICE SECECENEE "
e=4 ONC2 0 - GO o T
= 2 BCCE
e=6 e
e=7l

We want to appoint that this simple
technigue which combine remark (2.5) and
Proposition (2.6), will support the result of the
intersection, by determining (2.7)-(2.9).

Many uses of technique in Proposition (2.6)
and the studying of many casesasin (2.7)-(2.10)
lead us numerically to the following relations
such as knowing the new partition p, directly

from the main partition p of r . First we must

appoint that p=(u;", fy’ ey ') Which
means that there are m— sets which separated
by a blank or set of blanks depending on the
value of the difference between (y, — 1, ) , for

al 1<I <m where in every set of m there
exists 7, beads.

Theorem (2.11): Let p= (1t 12 ey ™)
be apartition of r . The new partition p__, after
the intersection of the main diagramsis equal to:
po = (1 + m)frla(llz + (m_l))fzizv-w

(tt + 27,

Proof: By Proposition (2.6) we will cancel the

last bead in each set; (see (2.9)-(2.10)), i.e. we
cancel m beads, that is, we add m blanks to

ty, (m=1) blanksto ,, ... and one blank to
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jTe Hence 3. Fayers, M. 2007, Another runner removal

) o2 theorem for r-decomposition Numbers of
Pz = (g + M), ( +(M=1)= 7., lwahori-Hecke algebra and  g-Schur
(1, + ™). algebra, J. algebra, 310, 396-404.

] 4. Mahmood, A. S, On the intersection of
Remark (2.12): Let some or dl 7, -1=0. Young's diagrams core, "Accepted in J.
Then this part with the new partition p, which Education and Science (Mosul University)

related with it and we ordered p, without the in 2010, to appear in 201",
existence of the part of order which equal zero,

e p, = ((uy+m)= (i, +(M=-1)272%,.,.
(U +1)™ ) = (of,aéz ,...,O'éc), c<m
Repeat the same steps of Theorem (2.11) and
Remark (2.12) in order to find p, as the

following:

Theorem (2.13):

1. p;=9¢if p,=¢, (ie 7, =1 forall

1<I<mcor t =1foralll<x<c

2. py=((y+2m)" 2 (1, + 2Am-1) 2
(u, +2)?)if 7, >2 forall 1<l <m

3-p;=((c,+0)" (o, +(c=D)=,...,

(o, +Dt™).

if t,t,,..,t.>1

Remark (2.14): We can find any p, after

repeating the same methods of Theorems (2.11)
and (2.13) and Remark (2.12).

Example: Let p = (7°,5°,4%,2°1°), then the
number of partsis5. Then

p, =(12°,9°,7°,4°2%), n=5

ps =(17°1310%,6*3), n=5,

P, =(22°17°138°,4°) = (22°138%), n=3
ps =(2515°,9°) = (259%), n=2,

ps =(27°10 = (10), n=1,

p; =(11°) =4,

and p..; =¢.
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