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= 2) Trivial Identity: P =P

= 3) For each ‘pair’: (a,b), (c,d), (e,f) on RHS
" 4) Apply Tagiuri

= e.0. F

nN+a
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= Patterns ﬁi?tﬂlautlon of indices on ?‘

—=_-.-—-'
I:n I:n+5

=2 F,—4F %- 2F F . +
= ('1)n [ Fo? Frist2h chaa

= Distribution of (4,16,4)
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_==lgn0re.(_l)”
= Count multiplicities
= Assume all parenthetical expansions done .
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— = Pr‘e’Vious slldéswere— for
e ——

— Initial Products of length 6 with
— Tagiuri applied to all consecutive pairs

= Can generalize to initial product of
= Length = 2q, g=1,2,3,...

tain family of Tagiuri generatedsidentitiess
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= 2) Trivial identity: P = P
- 3) --agiuri: (152, 3.4.....; 2q-1,q)

F..s; General case 29

n+al--

= RESULTS ON ¢, COUNT of INDICES

" F,: c= q29? (g even); c=(g+1) 291 (q odd)
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= 2) Trivial eq: 3P (q+1 positive) - 2P(g neg)
= 3,4) Tagiuri: (1,2),(2,3),(3,4),(4,5),(5,1) .
= 5) Substitutions: (1,2,3,4,5)=>(-2,-1,0,1,2)
E&ULTS =, weight 64

eweidhtdg2

XIn =(g+1,9+2,...,29-1) Weight 1

" F

n+Xx?
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Histogram g=>5
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_Jgo_ joi=le ) DB B B B D c
' 3) Trivial Identity: P=P+P-P (q+1, +; d, -)
o 4)Tag|ur| (1,2),(1,3), (1,4)

= |n general: (1,2),(1,3),...,(1,29+2)

= RESULTS: n (F,) =» Weight 2g+2

m 1,2,3.. eight 4

, 9,...,d = Weight 4g+1
" N-: (q+2) (q+3) ,(20+1) = Weight 1
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Histogram q=5
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PROOCFS - Naad

g ) (2 3) (q 1) ‘>Each mdlce OCCUR 2|ce :
= (1,2),(1,3)...(1,29+2)=>"1" OCCUR Q times
o others OCCUR 1nce

= Definition: Occurrence number of indice O(a)

mﬁon:‘
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= EAMILY ofidoTitos—

H

" (1,2),(1,3), (1,4)
= (1,2),(12,3), (1,4), (1,5), (1,6)
= (1,2), (1,3), (1,4), (1,5),(2,6), (L;7); (1,8)

" FAMILY <==> Substltutlon Strlng descrlblng__'
‘membe refixes ofisuccessor

—_—
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= Oops

" (1,2),(1,3),(3,1)
"= (1,2),(1,3),(3,4),(4,5),(5,1) <==Not prefix
N - Reinterpret modularly---------

(1,2),(1,3),(3,4) <== Only 3 Indices so 4:1(3)4
‘L’Q),(lw ,(5,6)s==16=1 (mod 5) "
INg prefix definition stands with use of

modular intepretation.
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"’Th"’e are P(q) multlpllcands per |dent|y

T ——

-

= Assume 1 Tagiuri application per summand
= |: For each pair (n+a,n+b) in each P,
. get |:n+a I:n+b:>|:n |:n+a+b + (_1)n Fa I:b
= So 2E(g) occurrences of each index
W But each,index occurs Ofa) times
Subtract 20(a) from 2E(q)
= |[lI: Add "1” for each possible “a+b”
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PROOFS - |99

= V) S'uppose‘ﬁin*(%,b). Then
- |:n+a I:n+b - I:n I:n+a+b - (_1)n |:a I:b
= But F, =0. So we lose summand,

= So_Subtract O(0)

. ' -
S5): Add backif,0a) intersEE00(0) Fior ermpty
y? Because | took off twicerand should

have taken off only once
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ECo'n'_ﬁjgr’-aYag}aiii Generated [dentity with one
= substitution per summand in the trivial
equation. Let n+a, a<>0, be any index. Then

the histogram count, H(a), of n+a equals
" H(a) =2E(q) - 20(a) - O(0) + #(©(a)No(0)) + £,

- ere, @.represents the underlying set, # :
resents cardinalitysandiésis'the number of
frences of a in the sums a;+a; where (i,))

are members of the Tagiuri substition
lastaictions. Lo



n-3 n-2 n-1 ntl n+2 n+3

n-3 n-2 n-1 ntl n+t2 n+3 n-2 n-1 n+l

n-3 n-2 n-1 ntl n+2 n+3 n-2 n-1n+l n+2

Com Look at n-2piiHerne are 20#45x 2'= 5x2=10""
“BUt 0(2) = 1 so take away 2 (rl), leaving 4q
= Ditto for n-1 but get 1 back from F, ; F,,

WCNT, 2017 1. 20




NMigr Trigorarr HUsirart eJ, /<j

— EXample 3¢ Review slides 12718+ .
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-
——

T e — —

,__Apply_th.e.orem E(q) = 2g+1
= ©(0) = empty (a;,a,,...354:1)= (-...-1,1,...0)
= Sums of pairs are 29-1, 29-3....,7,5,3,1
B Add<dsmrmres Add 1
_’lg 20+1; O(not 1) =1 -

T ——
)220 (netd)¥E. | = |
g+1)- 2+ €, 1 = 44, OF 4g+1.

= Can be seen on slide 13 (or 12)
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ViU EORCT N ISITAIC RAvAl =7

n-2 n-1 n n+l n+2 n-2 n+l n+2

H*

—

= N-2 Nn-1 n n+l1 n+2 n-2 n-1 n+2
n-2 n-1 n n+1 n+2 n-2 n-1 n n+2

n-2 n-1n n+l n+2 n-1 n n+1

= Review slides 10,11
= Look at n-2. (20Q+1)*2 = 5x2 = 10 occurrences
=L But O(n-2)=2..So.remove 2x2:rd, 15" Left wieh
e ruv
s AlSo'remove RHS row w Fn Row:2,3: Left 4
= S0 2*P(qg)=2*(2g+1)-2*2-2 = 4Q-4 as required
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- L)

“With assumptions as in the main theorem.

-~ Assume.further that the total number of
occurrence numbers Is bounded by f, finite,
for the entire family. Then

= The non zero range of the histegram (that Is
the distinct number of numbers counting

ml”ces) IS finite and'in fae - —————

- #/Bound

= Corollary 2: if O(a)=c = # in range <=5 ©©
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