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On Characteristic Functions of First Order Theta Function

Ismet Yildiz ‘
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Abstract: In this study, a relation on the coefficients periods of first order theta function according to
the period pair using the theta characteristic values is established.
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INTRODUCTION

Definitionl: Foru € C , Im7 > O and characteristic

{‘1 , the function defined as
E'

2

n=—co

.9[5}(14, =3 exp{(n + g)z AT+ 27i(n + %)(u + i} O

is called the first order theta function!! .

Definition 2: A half-period is half of a period (in
particular a complex vector), written

HA_ LML _m ue
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A reduced half-period is half of a period in
which g and g” where {4 and 4 are integers .

In the present paper, whenever the integers 4 and ,u'

will be as #=1 and 4 =1, unless otherwise

stated'”.
In this study,

RN o

values of characteristic are {5 } used. When the
periodicity of the function 6[8}(;4 5 for (1,7) period
e

pair is examined

’

€ =3 Eyom in+< £
QL’}(”’”_ ZCXp{(n+2) AT+ 27 (n+ )+ 1+ 2)}

= exp{(m‘2)2m+2m‘(n+g)(u+£2)+n2m‘+m‘g}
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= (—1)79[8,}(%1') =ﬂ19[8,}(u,7) s for py = (=1)°
Also
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-y exp{(n +§)2m+ 271 (n+ g)(u + %) 2T+ m’re}

= (=) exp{- mit - 27iu} .9{5,}(14, 7)

If we choose 1, =(=1)" exp{-zit—2ziu} then we
obtain the following equality
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9{ ,} (u+r,7)= ,uzﬁ{ ,} (u,7)
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Hence

£ £, . & &
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By using
Uy = (=17 exp{-7it —27iu — wie'}
we obtain
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0[ } (u+1+17,7) :,uﬁ{ } (u,7)
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As it is seen here, for U, = 1, because 0{1 (M’T)is
doubly periodic, it would be an elliptic function.

Theorem: For re N*
. (3]
e+——
e{j (u +2i,+ zir,r) = exp{— %(r+ )i —21,(2u + s’)m}{ 2 ' }(u,f)

Proof

£ 1 < 3 € 1z &
[ Ut+—+—,7)=» expi(n+—-) AT +2mMn+=)u+—+—+—
L,}( Y ) Z P{( 2) ( 2)( >t 2)}
m?er n;fzl +mre+ﬁ)} @
2 2" 2" 2"

p=—co

-y exp{(nJrg)zm'z'Jr 27i(n +§)(u +‘%> +(

Corresponding Author:

Ismet Yildiz, University of Bahcesehir Vocational School, Besiktas—istanbul, Turkey



J. Math. & Stat., 3 (4): 220-221, 2007

On the other hand
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Using the equalities of (2) and (3) for
U, = exp{— 4%(1' +2)7 — 2—lr Qu + 8')711}

—Zexp{(n+ Saic+2m(n+ )(u+—)+

we obtain the following equality
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By the theorem given above we can obtain the

following characteristic equalities for u =0
value of the complex variable
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From the equation (4) and (5), we can get the following

equality
1 1
ex {—l(wz)m‘—im}y T (0,7) = ex {—l(wz)m}y e (0,7)
LT TP e o or |
2! 2]
LT
0 (0+2—+2— r)—exp{——(r+2)7n} | 0,7)

221

- Z exp{(n+—) mr+2m(n+—)(0+—)—%—%}
nAT
- Z exp 2r—l
N |0+ —
0 =
{ }(0+i,+f' T)—exp{——(1+2)m—£}t9 27 0
22 2L
- Zexp{(n+—) mr+27n(n+—)(0+f 7)_7127?_274 —21}
nii
= Z exp{n mir+ 12 > } @

n=—co

If n=2ke N*, then form the equalities (6) and (7) the

following is obtained
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CONCLUSION

With the help of this theorem proved above,
transformations among theta functions can be found for

£
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£

characteristic values {
2r

} according to all multiples

of the periods.
For example; if r = 4, then it follows that
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The subject that should be discussed here is;

characteristic values | € _ L {1{]0}]0 (mod2) of first
gl [1]o]l1[]0

order theta function can be expressed as characteristic

1

e+—

(u+f+
16 16

values

1
£+F
9, 7
&+ —
9l
REFERENCES
1. Harry, E.R., 1973. Elliptic functions, Theta

Functions and Riemann Surfaces. The Williams
and Wilkins Company Baltimore, Maryland, pp:
75-79.

2. Yildiz, 1., 2004. On extension of the modular
transformations over the modular group by
reflection. Appl. Math. Comput., 153: 111-116.

3. Yildiz, 1., 2005. On the elliptic function arising

from the theta functions and dedekind function. J.
Math. & Stat., 1: 153 —159.



