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Niho type four-valued cross-correlation function
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Abstract

One of important problems in the theory of sequences is to determine the
values and the number of occurrences. of each value taken on by the

cross-correlation function (;(7), where d is a decimation. To know the number
of occurrence of values we need to solve the equation 2?4+ (z+1)?=1. In this
thesis, we find the values and the number of occurrences of each value of
C, (1) where d=(2" —1)(2*"+1)+2, when m is an integer and we study the

a

equation z”+ (z+1)* =1,
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<BZAFY 43> mo] AFola n=4md o

d=2""H(2"—1)(2*" +1)+2}

(a) d=1(mod 2*"—1),
(b) d=2"(mod 2" +1),

(c) ged(d,2"—1)=1
<5 H> (a)

d 220 (gl (222 =1 e " -0 |
=9om 1. 9" med 27 =1)
= 2" (mod 2™ —1)

=1(mod2"—1)
olm2 d=1(mod 2" —1)o|t},

(b) Wul3a d=2"(mod 2" +1)o]t}.

(c) d7} B0l 22 ged(d, 2" —1)=10°]t}.
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<AY 4.4> mo] AFola n=4md o 4=2""YH(@2"—1)(2*"+1)+2}e}
sl

(z+1) =2+1 (44.1)

& GF(2") Stell Al AaiA 229 sls Zet)h

<EF"W> d=1(mod 2°"—1)olBr & RE e GF(2*)E= 2] (4.4.1)9) &fo]
o} 2(#0,1)7F 2 @41 st 7FgetH d—1=2"~<1(mod 2*"+1)o]=
2 gedld—1,2""+1)=10]t}. w3  d+1=2"+1(mod 2*"+1)o|H 2

ged(d+1,22"4-1) = ged (224 1,2™) =1 o]t}

= ES

@it 1
o] 7] wiitol wEde 3.2¢ utt

{-1—1 —q

r+1

olty, 1A z=a’ , F xEGF(@M™)olT},

<AE 45> mo] AFola n=4m w d=2""H(©2"—1)2*" +1)+2}a}

i FegddA fd G(n)el afe] BedadA i I S
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[¥ IV-1] 4709 B3 3adA dxxad A s

A AHABA @t Ay sl
_1_22m 24m*1_23m71
-1 20 —2m —1
_1+22m 24m*1_23m*1
—1-2%" 2"

<Zzw> HzAT 439 93 d=1(mod 22" —1)

b

ged(d,2" —1)=10] v}, whetx] A 420 o) ofefo] A DS

yu+ 2+ yr ‘4z =0

ged(2™—1,2" 1) =101 22 (4519 2= 22 12 uE 4

77

ny'”—1+($2"‘—1)2 _i_g—/x—@'"—n+<x~(2'"—1)>2”‘:0

2 (45.2)= v 2L

2m_ o

m m m —_ m+
x2(2272)+y§v2 71+yx2 1+1—1-120

A =g lo|n® 4 (453)8 thew o] Hth
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d=2"(mod 2°"+1),

[e3]
2R

(4.5.1)

(4.5.2)

(4.5.3)



m —  _omtl
$2(7172 )—i-yx*Q-i—yx 2

+1=0 (45.4)
@ Ty Pty T 1) =0 (45.5)
o] 7] Wizl A (455)¢] e JMgE 2 (456)9 Mol Gt 2
g gy T H1=0 (45.6)
weba 4 (456)e] de) s theel A 4579 sl Aet 2k

22 T e gz 1=0 (4.5.7)

kA g 416l 3 Cne M9 g Zerh ) 3109 A 44
of <fsf

21—
Z (Ad (7_))3 3 22n22m
7=0

el el s

oL
d
0O

olth. N2 Yetll= 4 (4579 k& SlgE SolA
ZPA AL v 2o
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Ny+ N +N,+ N, | = 2"—1,

2 2, 3 —
— 2" N, + 0N, + 22" N, +2°"N,,, | = 2",

2"N,+ 0N, +2"N, +2" >N, = 2

2"+1

_2n+2mN0+0‘N1+2n+2mN2+22n+mN _ 22n+2m.

2"41

aER gee] dojy.,
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