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Abstract

In this research, we study the form of odd prime number p. in ‘Legendre
Symbol (2p1p2/p) where p,, p, are odd prime numbers, p[p1 and p/p2 by

using Chinese Remainder Theorem for finding the solutions of system of congruence.

We separate this study into 3 cases as the followings.
1. py=1(mod 4) and p, =1(mod 4)

2.p =1(mod 4) and p, =3(mod 4)
3.p,=3(mod 4) and p, =3(mod 4)
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pp, +16n, (nlrlrlpz +n2r27}p1> (mOd 8p1p2)
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—pyp, +16m, (nllﬁlsv'pz +”lz’ﬂzszpl) mod 8p1pz

=pipy +16m; (mf p, + 1,1 p,) (mod 8pipy)
=3p,p, +16n, (n7’ p, +n,r, "p,) (mod 8p,py)
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=-3p,p, +16n, (nr p, +n,r" ) (mod 8p,p,)
==3p,p, +16n, (n1' p, +mp p) (mod 8p,p,)
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=~p,p,+16n, (n1 p, +n,r p /) (mod 8p,p,)
=3p,p, #16n, (n1’ p, + “p,) (mod 8p,p,)
.=.3p1p2+16n3(nlr,‘p2+n2r22pl) (mod 8p,p, )
==3p,p, +16n, (7" p, + " ) (mod 8p,p,)

=-3p,p, +16m, (nlr‘T‘p2 +n2r27'1p1) (mod 8p,p,)

o S, e {2 4.6, ..., p -1}, S, €{2.4,6, ... p, -1}, {1, 3,5 .., p -2},
. Le{ORVN.., p, -2}, 1 wag 1, Lﬂuimﬂgmgmmaﬁﬁa D, 4ag p, auanu
W, e n, Wi mmudieenedestu 2p,m =1 (mod p,), 2pm, =1 (mod p,)

wew 8n, =1 (mod p, p, ) sradiv
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=-3p,p, +16n, (’71’”17i P, +n2r27‘2p1) (mOd 8P1P2)

=3p,p, +16n, (nlrlS‘p2 +n2r232p]) (mod 8p,p,)
=3p,p, +16m (" p, +myr p,) (mod 8p,p;)
= —p,p, +16m, (nr¥ p, +n,rlp)) (mod 8p(py)
=—p,p, +16n,(nr p, +n2r232p1) (mod 8p, p;)

= p,p, +16n, (n,rs'p2 +n,p ) mod-8p,p,)
=Dp, +16n3(nr B, ¥ty p1) mod Sp,pz)
(2pp,/p)=

=-3p,p,+16n (”1” P, +n2rz b
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-1, p=-3pp,+16n, (nlr DN pl) mod 8p1p2
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=3pip, +16n. [ 1p, + 11" p,) (mod 8p,p,)
=3p,p, ¥16n, (n7" p, +n2r252p1) (mod 8p,p,)
=—p,p, 161, (7" p, + 1,1 p,) (mod 8p,p,)
= —p p, +16n, (nlrlrlp2 +n2r2T2p1) (mod 8p,p,)

Op,», +16n, (nlrls‘p2 +n2r252p1) (mod 8p1p2)

= p,p, +16n, (nlrlr' p,+ nzrszpI) (mod 8p, p,)

de S, e{2, 46, .. p -1}, 5,€{2, 4,6, ...,p,—1}, T {1, 3, 5, ity B =2
T, e{l, 355, ..., p,~2}, r, waz r, Dusnuguguuenla p, uay p, Auadv
uawm,, n, e n, Wiudmuduaenrdestu 2p,m =1 (mod p,), 2pn, =1 (mod p,)

wew 8n, =1 (mod p, p, ) snadwiu
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=pp,+2 nlri’[ipz + nzrzT2p1
(p|p2 /p) =

_ 7 s
= pp, +2|\nK py +mn  py
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(

~l, P=pp,+ Z(Ileifls‘p2 +n,7, p,
(

dle S,€{2, 4,6, ..., p -1}, S,€{2, 4, 6, o P}, Te{l, 3,5, ..., p, =2V,

Lefl, 3,5 ..., p,=2}, i Uag r, WusnUgugiuwenla p, uay p, Mugsy
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1 pzii (mod 8)
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way (Z/p)z{

L auud m+n [Wudwiubieg 9glemn

nsaif 1 fasan (2pp,/ p) =1
nnvgeun agled (2/p)(pp,/ p)=1

N3N 1.1 (2/ p)=1 uaz (p(p, Ep) 21

n3if 1.1.1 p=1(mod 8)uax p=pp, +2(nlr,S‘p2 +nzr;2pl) (mod 2p1p2)

2zl p=1 (mod 8) War p=p p, +2(n‘rls'p2 +n2r252p1) (mod np,)

m, =8 m{:plpz a =1
m, = PP, m, =8 Gy = 2(”1’”1& Pt nzrzszpl)
RAN =1 (mOd 8) 8y, =1 (mOd plpz) » =1

Inenguunievndovosiu aglein

amy, +a,m,y, = (1) (plpz ) (1) + (2 (7”1’”151 Pyt n2r252 2 )) (8) (ns)

=pp, +16n, (”1’”15'I Pyt py )

Wt p=pp, +16n, (nlrlS‘pZ +n2,,252p1) (mod 8p,p,) ilo H Hudnnudiv

Al 8, =1 (mod p,p,)



13
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aglan p=1(mod 8) Uz p=pp, +2(n1rxr‘p2 +n2r275p1) (mod plpz)

m =3 ml,:p]pz a =1
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amy, +a,my, = (1)(p1p2)(1) + (2 (”’1’"17I py+mpp, ))(8) ()
=pp, +16n, (’71’"17i Dyt 11y pl)
ol P =pp,+16n, (nlrfip2 +n2r272p1) (mod 8p,p;) 18, n, B

vl 8n, =1 (mod Pp;)

nsfN 1.1.3 p=-1(mod 8) waz.p=pp, +2<nlrls‘p2+n2r2s2pl) (mod 2p,p,)
9wle91 p=—1 (mod & uavp=p p, 4—2(1711”1‘9‘,02 +n2r252p1) (mod Dp;)

m =8 = 2.0, a, =~1
m, = p,p, m, =8 = 2(nlrlslp2 +n2r2S2pl)

pipy, =1 (mod, 8) 8y, =1 (mod p,p,) g =
lngvqufuniewnaevosiu aglen
amy, +a,myy, = (_1)(p1p2)(1) + (2(7117”15‘ P+ nzrzszpl ))(8)('73)
==p,p, +16n, (’71’”16'I Pt n2r2S2pl>

W p=—p,p, +16n, (nr’ p, +nrp) (mod 8p,p,) e n, Huswnuwdu

Fvinlox 8n, =1 (mod p,p,)
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nseif 1.1.4 p=-1(mod 8) uas p=pp, +2(n]r17'p2 +n2r2T2p1) (mod 2p,p,)

1A p=-1(mod 8) uay p=pp, +2(nlrlr‘p2 +n2r272p1) (mod np,)

m =8 m=pp, @ ==]

' 4 T
= pp, m, =38 a4 = 2(”1’] pytmh pl)
YoY% =1 (mOd 8) 8)/2 = (mOd plpz) Y =1

d I a 1
Inenguijuniavindevosiu aylii

amy, +am,y, = (——1)(p1p2)(1)+(2(nlrlnp2 +mrp, ))(8) (na)

=-p.p, +16n, (”11’”1T1 P +mnp, )
AU p=-p,p, +16n, (nliff"pz +n2r2T2pl) (mod 8pp,) 15l n, sy

ilek 8n, =1 (mod p, p,)

nsdlfl 1.2 (2/ p) =1 waz (p,p, / p)="1
SR 1.2.1 p=3(mod 8) #ar \p=pp, +2(n]rlslp2+n2r275p,> (mod 2p1p2)

wld p=3 (mod 8)-uak p= p p, +2(nlrls'p2 +n2r272p1) (mod p,p,)

m =8 ‘ m = p,p, . a =3
m, = Pry my =8 % 2(’71’”1SI ) +n2rzrzp1)
ppy =1 (mod 8) 8y, =1 (mod p,p,) Py =1

g uijunawmraevosiu avlan

amy, +a,my, = (3)(171172)(1) * <2<”’1’"1SI py+ nzrsz yZ )) (8)(’73)

=3p,p, +16n, (nlrls' D+ n2r275p1)
el p=3p,p, +16n3(n1r15‘p2 +n2r2T2pl) (mod 8p,p,) il n, Dudnudiu

vl 87, =1 (mod p,p, )
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nseif 1.2.2 p=3(mod 8) uay p=p p, +2(nlr171p2 +n2r252p1) (mod 2p1p2)

Azl p=3(mod 8) Wa¥ p=pp, +2(n}r]T‘p2 +n2r252p1) (mod plpz)

m =8 m{:plpz a =3
m2 :plpz m; :8 az :2(nlrlrlp2 +n2r25'zp]>
ppy =1 (mod 8) 8y, =1 (mod p,p,) y =1

logvgufunimwnievesiu aglen

amy, +a,m,y, =(3) (171172)(1) +<2(nlr]7‘| P, +m1p, ))(8)(713)

=3pp, +16m, (”1’”17i py+mrp, )
Pt p = 3p,p, +16m, (nlrlyfp2 +n2r252p]) (mod 8p]p2) e n, Wuduiusy

vl 8n, =1 (mod p,p,)

nseif 1.2.3 p=-3(mod 8) uas p'=pp, +2(nlr1S‘p2 +n2r272p]) (mod 2p1p2)
wlid p=-3 (mod 8). lay pzZ(nlrIS'pQ-i-nzrznpl) (mod p,p,)

m, =8 mi.= P\ D, a =-3

m, = pp; my =38 y = 2(”1’”15'I Pt nzrzrzpl)

ppy =1 (med.8)./ 8y, =1 (mod pp,) y =1

lngngufunimundovesiu aglein

amyy, +am,y, = (—3)(p1p2)(1)+<2(n1’"181p2 #anp, )) (8)(’73)
=-3p,p, +16m, (nlrlS‘ Dy + 1) pl)

At D==3p,p;-16m (nlrls‘p2+nzrzT2pl) (mod 8p,p,) o n, Wuduiudy

Fivinlox 8n, =1 (mod pxpz)
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n3fif 1.2.4 p=-3(mod 8) uaz p=pp, +2(nlr17ip2 +n2r252p1) (mod ZpIpz)

Azl p=-3(mod 8) Lag ps2(n1rlr‘p2 +n2r2‘§2p]) (mod plpz)

m, =8 m = p,p, a =-3
My = PPy m, =8 & = 2(”1’”1T'pz +n2r;2pl)
PP, =1 (mOd 8) 8y2 =1 (mOd plpz) i =1

Inevguijuniavinievesiu avléin

amy, +a,m,y, = ("3) (plpz)(l)+<2(nlrl71p2 + nzrzszpl)) (8) (n3)

=-3p,p, +16mn, (nlrl?i D, + nzrzs2 pl)
fu p=—3pp, +16n, (77" p, +mrpy) (mod 8p,p, ) 4ile n, (Huduudy
Aler 8, =1 (mod p,p,)
nNseif 2 Ransan (2p,p,/ p)=-1
vnngufun aglédn (2/p)(pp, / p) ==
nsd 2.1 (2/p)=1 Ay (plpz/p)z—l
Ny 2.1.1 p =1 (mod 8)ilay psp1p2+2(njrlslp2+n2r27'2p1) (mod 2p,p,)

Wl p=1(mod 8) wax ps2(n]rls‘p2 +n2r275p1) (mod np,)

m =8 m = p,p, a =1
m, = b, my =8 a, = z(nlﬁSlpz +n2r2rzp1)
PPy, =1 (mod 8) 8y,=1 (mod p,p,) ¥ =1

lngnguiuniamndevesdu ayldi

amy, +a,myy, = (1) (p1p2 ) (1) + (2 (’71’”1SI byt ”12’”2T2 P )) (8) (”3)

= pp, +16m, (nlrls’ Py ¥ nzrszp,)
Ay p=p,p, +l6n3(n1r131p2 +n2r2T2p]) (mod 8p,p,) b n, WWuduaudy

fvinlsk 8n, =1 (mod p,p, )
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Nsifl 2.1.2 p=1 (mod 8) uae pEpIpz+2(n]r17ip2+n27”252p]) (mod 2p,p,)

wld p=1 (mod 8) sz p= Z(nIrlﬂp2 +n2r252p1) (mod p,p,)

m =8 m = pp, a =1
m, =pp, m, =8 iy = 2(”1’”17ip2 +n2r252p])
ppyy, =1 (mod 8) 8y, =1 (mod np;) » =1

lngngufunirwndevesiu azlem

amy, +a,myy, =(1)(p,p, )(1)+ (2 (nlrlT] pytmntp, ))(8)(}73)

= p,p, +16m, (rzlrl'[i D5+ nzrzs2 pl)
Fatu p= +16n, (nr p, +nr> p,) (mod 8p, p,) Won, \Husunuiiy
P=EDD, s\"hh Py TG Dy 1P 3

Al 8n, =1 (mod p,p,)

nseifi 2.1.3 p=-1(mod 8) uas p=pp, +2<n1r15‘p2 +n2r275p1) (mod 2p1p2)

wledn p=-1 (mod 8)-uay pzZ(nlrlS‘p2 +n2r2T2p1) (mod np,)

m, =8 m.=pp, a =-1
m, = p\p, m, =8 a, = 2(”1’"1& P, +”2V2T2p1)
ooy, =1 (mOd 8) 8y, =1 (mOd plpz) » =1

lngnguiuniamndevoiu azlai

amy, +am,y, = (“1) (p1p2 ) (1) + (2 (’71”1SI p,+ nzrsz b )) (8) (”3)

=-p,p, +16n, (’71’”181 Py +nyryt Pl)
Wiy p==p,p, +16n, (n7’ p, +n p,) (mod 8p,p,) e n, Wuuuds

vk 8n, =1 (mod p,p,)
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n3ifl 2.1.4 p=-1 (mod 8) uaz p =p, D, +2(n]r]71p2 +n2r252p]) (mod 2p,p,)

22l p=-1(mod 8) way p= 2(;11rlr‘p2 +n2rf2pl) (mod p,p,)
m, =8 i, == a, =-1
m, = poo. m, =8

Qg = 2("’1’”17i By Hny” pl)
ppy =1 (mod 8) 8y, =1 (mod np;)

yl:]

Ingnguiunawndovesiu aglaa

amy, + a,m,y, = (_1) (p1p2 ) (1) + <2 ("’1”17'1 P+ ”2’”252 J2! )) (8) (n3)

=-—p,p, +16n, (’ll’”lr1 P, +mn’ pl)

Wi p==p,p, +16n, (n7" p, +n,57p,) (mod 8p,p,) tle n, \Judnsudiu

Al 8n, =1 (mod p,p,)

nsdin 2.2 (2/ p)=-1 uaz (p,p,/ p) =1

N3t 2.2.1 p=3(mod 8) U p=pp, +2(n]r15‘p2 +n2r252p]) (mod 2p,p,)

3led p=3 (mod 8)-uak p= Z(nlrls‘p2 +n2r2$2pl) (mod p,p,)
m, =8 m = p,p, a =3
m, = D, my =8

k= 2(”1’”151172 Jr”2’”2%!71)
ppy, =1 (mod 8)  8y,=1 (mod p,p,)

y1:1

lpavmuunevndevesiu ezl

aymiy, +a,myy, =(3)(pp,) (1) + (2(,71,,1&p2 +nr p, ))(8) (n;)
=3p,p, +16mn, (n]r]S‘ p,+ nerSZp] )
et P =3pp, * 6w (nlrlS‘p2 +n2r2S2pl) (mod 8p1p2) e n, Wudwudy

ﬁﬁ’ﬂ,ﬁ 8n, =1 (mOd p1p2)
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N3N 2.2.2 p=3 (mod 8) uay p= DD, +2(r11r]73p2 +n2r272p1) (mod 2p,p,)

Al p=3(mod 8) wae p s2(nlr17ip2 +n2r27'2p1) (mod plpz)

m =8 m; = p,p, a, =3
m, = DipP, m, =8 ay = 2(”1}”171172 +n2r2’lizp1)
pp,y, =1 (mod 8) 8y, =1 (mod p,p,) el

Inengufunirvndevesdu szl

amy, +a,m,y, = (3)(p]p2)(1)+<2<nlr]7i Dy +1n D, ))(8)(}73)

=3p,p, +16n, (nlr}T1 D, + n2r275p]>
Falu p =3p.b, +16n, (nlrfip2 + n2r275p1) (mod Sp]pz) fia n, Juduaudy

vyt 8n, =1 (mod p,p,)

s 2.2.3 p=-3(mod 8) waz p=pp, +2(nlrlslp2 +n2r282pl) (mod 2p,p,)

92l p=-3 (mod 8).Lhy p = 2(n1r15'p2 +n2r2S2pl) (mod p,p,)

m, =8 (= D\, a =-3
m, = DD, my=8 a, = 2(’717"13l Py +n2rzszp|>
ppy =1 (mod 8) 8y, =1 (mod np,) 3, =]

lngngufiniamndavesdu azld

amy, +a,my, = (—3)(p1p2)(1) + (2(n1r15’ p,+ nzr;2 )2 ))(8)(713)
=-3p,p, +16n, (nlrISI By ety Pl)

o
LY

PNt p=-3p,p, +16n, (n]qs'pz%—nzrzszpl) (mod 8p,p, ) e n, Wuduuiy

o 8n, =1 (mod p,p,)



20

NS 2.2.4 p=-3(mod 8) Way p=pp, +2(7117”171p2 +n2r272p1) (mod 2p1p2)

wlé1 p=-3 (mod 8) uay p= 2(;11r17’p2 +n2r2T2pl) (mod p,p,)

m =38
m, = p\p,
B =1 (mOd 8)

!
m = p\p, a, =-3
a,=2(nr"p, +nr
9 = oPs 21" P

» =1

lngnguiuniawndsvesiu azlai

aymy, +am,y, = (_3) (p1p2 ) (1) + (2 (nlrlrl Py +mrypy )) (8) (”3)

==3pp, +16n, (nl’irl b+ ”zrszpl)

PaTiu p==3p.n +16m (n]rlﬂpzﬁ—nzrzfzpl) (mod 8pyp,) \iie n, Wuduaudy

Al 8n, =1 (mod p,p,)

(%
@

MnnsAnvuaITagules



I, p=pp+lon (nxrls‘p2 +n2r252p1) (mod 8p1p2)
= p.p, +16a, (n]rfipz +n2r2T2p]) (mod 8p,p,)
=—p,p, +16n, (nlrls*p2 +n,r pl) mod 8p, p, )

=-p,p, +16n, (n]’A17ip2 +n2r275p1) (mOd 8p1p2)

=3p,p, +16n, (nlrlSIpz +n2rzT2p1) (mOd 8p1p2)

=3p,p, +16m, (nlr]T] D, + nzrfzpl) (mod 8p, p,)

=-3p,p, +16n, (nl’ﬁS]pz +n2rszp1) (mOd 8171172)

J =-3p,p, +16m, (nerIpz +n2rS2p1) (mod 8p,p,)

(2p1p2 /P) = i

~1;«p= p,p; ~}-16n3(n,r1“p2 i, pl) (mod 8p,05)
= py, +16m, (nlrr‘p2 +n r‘zpl) (mod 8p,p,)
=-pp, +16n, (nlr Py +n2r2 pl) (mOd 8p1p2
E—p]p2+l6nﬂ<n , + 1y ) (mod 8p1p2

; =3p,p, +16m, (”r X% pl) (mOd 8p1p2
=3p.p; +16n3(nlrl v, TN7, pl) (mod 8plp2)

=-3p,p,¥ 16 (n,r1 P, +n,r, 2pl) (mod 8p,p,)

=-3p,ps+16m; (nlrfip2 +nzr2sz]) (mod 8p,p,)
e S,e{2, 4,6, ..., p<l}, Sye{2, 4, 6, o P =1}, Te{l, 3,5, ..., p-2},
Lefl, 3,5, . prr2ivi Uoe 1y WusinUgugiunenla p, uwae p, awuddiu
[ ° < v (%
W s, YAy WA OUANARRRGRINU 2p,n =1 (mod py), 2pm, =1 (mod p, )

w 8n=1 (mod p,p, ) g ey

2. auud m+n JWusnudud aeldn
NSl 1 W (2pp,/ p)=1

nnguiun 3led (2/p)(pp,/ p) =



NS 1.1 (2/p)=1 waz (pp,/ p)=1
N3N 1.1.1 p=1(mod 8) uag pEp]p2+2(n]rls’p2+n2r252p]) (mod 2p1p2)

9zla7n p=1(mod 8) uay psZ(nlr‘S‘p2 +n2r252p]) (mod Pp)

m =8 m; = p,p, a =1
T =Dpy my =8 a, = 2(”17’15‘1 D, +nzrzszp1)
ooy =1 (mOd 8) 8y, =1 (mod plpz) y,=-3

Ingvnufunawmaovesiu aglin

amy, +amyy, = (1)([?1}72)(“3)4-(2(71,1”]‘?‘[72 +”2rzszp1))(8) (m;)
=-3p,p, +16n, (n]rls‘ P n2r252 pl)

WU p=-3p,p, +16n, (rq}qslp2+nzgszp1) (mod 8p,05) b n, s

il 8, =1 (mod p,p, )

N3N 1.1.2 p=1 (mod.8) uaz psp1p2+2(n]rlr'p2+n2rfp,) (mod 2p,p,)

azlan p=1(mod 8)-Lag p52(n1r171p2 +n2r275p1) (mod p]pz)

m, =8 m| = p,p, a =1
m, = BB, my =38 4y = 2(”1V1T] P, +n2r27'2p1)
ppy, =1 (mod 8) 8y, =1 (mod p,p,) »y=-3

lpgvguiuniaundovosdu agldi

amy, +am,y, =(1)(p,p,) (=5} (2 ("’1’”17i Py 1y p, )) (8)(m:)

==3p,p, +16n, (nlrlTl Py AR p,)
ﬁdﬁgu p=-3pp;+16n, (nlrlyip2 +n2r27§p]) (mod 8p1p2) e n, Wuduwdy

Fvilek 8, =1 (mod p,p,)
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nseif 1.1.3 p=-1(mod 8) uay p=pp, +2(nlrls‘p2+n2r252pl) (mod Zplpz)

w191 p=—I (mod 8) uaz p sZ(n,qu‘pz +n2r232p1) (mod p,p,)

m =8 m = p,p, a =-1
;= PPy m, =8 = 2(”1’”15l By nzrzszpl)
pp,y, =1 (mod 8)  8y,=1(mod p p,) y, =-3

< & a Y1
lnengufunAmnaavesdu azldi

amy, +a,my, = (_1)(p1p2)("3)+(2(’71”1S]p2 + 1,75 py ))(8) ()

=3pp, +16n; (”1’”1S1 Pyt 1y px)
PNt p=3p,p, +16n, (nlrls‘ B +n2r252p1) (mod 8p,p,) b 7y \Duduuy

Ayl 8n, =1 (mod p,p,)

nsiiN 1.1.4 p=-1(mod 8) uaz p=pp, +2(n1r17;p2 +n2r275p1) (mod 2p,p,)

i1 p=-1 (mod 8) 4y pEZ(nll’lT‘ Ds +n2r275p1) (mod p, p,)

m =3 m = p,p, a==1
"= PP =8 oy = 2(”1’37ip2 + nz”zrzpl)
pipoy, =1 (mod 8) 8,=1 (mod p,p,) ¥, =3

Inenguiunismndavrasiu el

amy, +a,m,y, = (’1)([71]72)(_3)+<2(n1717ip2 _}_nzrszp[ ))(8)(773)

=3p,p, +16n, (nl’?Tl Dy +mp pl)
Nt p=3p,p, +16n, (nlr]T‘p2 +n2r2T2pl) (mod 8p,p, ) o n, uduusy

Al 8n, =1 (mod p,p,)
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3R 1.2 (2/p)=-1uae (p,p,/ p)=-1
nsdlifl 1.2.1 p=3 (mod 8) uax p=pp, +2(nr’p, +nrp,) (mod 2p,p,)

wlid1 p=3 (mod 8) uaz p=2(ns’ p,+nyp,) (mod pp,)

m =8 #; = p.b; @, =3
m, =Dpp, my =8 ey = 2<”x’3S1 P, “H'erszp})
ppy =1 (mod 8)  8y,=1 (mod p,p,) »=-3

lnengufuniawndevesdu 9zl

amy, +am,y, = (3)(p1p2)(_3)+(2(n1’3S1p2 +n2}’27‘2p1)>(8) (n:)

==9p,p, +16nm, (”1”1& P+’ pl)
W p=—p,p, +16n,(ns* p, +nrlp,) (Mmod 86,p, ) iile 7, Wy

vil¥ 8n, =1 (mod p,p,)

nNsef 1.2.2 p =3 (mod.g§) way pzplp2+2(r11117'p2 +n2r2S2p]) (mod 2p1p2)

9l p=3 (mod 8) udd p= 2(nlrlTlp2 +n2rzszpl) (mod np,)

mj =B ml,:plpz a =3
m, = PP, m, =8 a, = 2(”1’”17ip2 +nzi”zszp1>
pp,y, =1 (pod 8)  8y,=1(mod pp,)  y=-3

lnunguiuniewmdevesiu azlei

amy, +a,m,y, = (3)(p1p2)(—3)+(2(n11’17ip2 +n2rzszp1 ))(8)(713)
=-9p,p, +16n, (nlrlrl P, +nzrzslp1)

v
[V

W p=-p,p, +16n, (nn" p, +mrp,) (mod 8p,p,) Wle n, Hudwawdiy

Fivile 8n, =1 (mod p1p2)
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nseif 1.2.3 p=-3(mod 8) WY p=p p, +2(n]r151p2 +n2r275p1) (mod 2p1p2)

la1 p=-3 (mod 8) uaz p s2(nlr15‘p2 +n2r2T2p]) (mod p, p,)

m, =8 m; = p,p, a =-3
]’}’12 = p]pz m; :8 az — 2(’,11’,151p2 +”l2”27.2p1)
ppy, =1 (mod 8) 8y, =1 (mod p,p,) ¥, =-3

Inenguiuniawndevosdu awlai

amy, +am,y, =(=3)(pp, J(=3)+ (2 (”1’”151 Py +mnp, ))(8) (75)

=9p,p, +16n, (”1’”15l Pyttt py )
sy p =p,p, +16m, (n]rls’p2 +n2r2T2pl) (mod 8p,p,) e n, Wuduiudy

il 8n, =1 (mod p,p, )

sl 1.2.4 p=-3 (mod 8) way pa o, +2(nlr17‘p2 +n2r2‘92p1) (mod 2p,p,)

2wl p=-3 (mod 8) uaz ps2(n1r17ip2 +n2rzslp,) (mod p,p,)

m =8 m{ = p,p, a ==3
hy <= PPy my =8 gy = 2(”1’"17‘I D+ nzrzszp1>
PPy, =1 (mOd 8) 8y2 =] (mOd p1p2) B =-3

lnenguiviamndovesdu azlai

amy, +a,my, =(-3) (plp2)(_3) & (2 (”1’"17'I py+mntp, ))(8) (ms)
=9p,p, +16n, (nlrl’l.l P, +n2r2Szp] )
et p=pp,+16n, (n]rlyip2 +n2r2S2pl) (mod 8p, p,) e n, Judnwdy
fivinlo 8n, =1 (mod p,p,)

nseidl 2 fansan (2p,p, / p)=-1

nnvguun agledn (2/ p)(pp,/ p)=-1



N3l 2.1 (2/p)=1 uay (pp,/p)=-1
N3N 2.1.1 p=1 (mod 8) uax P=pp, +2<rzlns'p2+n2r275p,) (mod 2p,p,)

351991 p=1(mod 8) uay pEZ(nl}”]Slpz—f—nzrzrzp]) (mod p,p,)

=8 m; = p,p, a =1
m, =pp, m, =8 iy = 2(”1’”1S|p2 +n2rz‘rzp1)
pp,y, =1 (mod 8) 8y, =1 (mod p,p,) y,=-3

Ingvgufunimundevesdu aglii

amy, +a,m,y, = (1)(p1p2)(—3)+(2(n]rls‘p2 +n2r2T2p1 ))(8)(’73)

==3p,p, +16n, (nl’isl P+t pl)
fedu p=-3pp, +16n, (77" p, +ny* p, ) (mod 8p, py) e n, Dusrumudy

fivialst 87, =1 (mod p,p,)

nseif 2.1.2 p=1(mod. 8) wax p=pp, +2(nlr171p2+nzr252pl) (mod Zplpz)

wle1 p=1 (mod 8)-iag pEZ(nlrlﬂpz +n2r252p1) (mod np,)

=8 = pp, a=1
m; = BeB, \ m, =8 Gy = 2(”1’”17]p2 + nzrzszpl)
PPy, =1 (mOd 8) 8y, =1 (mOd plpz) Yy==3

lnenquiunievivdevesiu aylein

a,my, ’+ a,my, = (l)(plpz)(—3)+(2(nllqr‘p2 +n2r25'2pl))(8)(n3)

==3p,p, +16n; (nlriTl Py +myny” pl)
fafu p=-3p.p, +16n, (m#" p, + 1 p,) (mod 8p,p,) Wle n, Wudrwwfu

fivinlst 8n, =1 (mod p,p,)
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3R 2.1.3 p=-1(mod 8) uay p§p1p2+2(njrls‘p2+n2rzrzpl) (mod 2p]p2)

wliin p=-1 (mod 8) uay pEZ(nll’iS‘pz +mnp) (mod p,p,)

m =8 m = pp, g = 1
" = PPy m; =8 4, = 2(”1’”1S|p2 +”2r27ip1)
Py =1 (mOd 8) 8y, =1 (mod p]pz) »=-3

lngnguiuniawmndevesiu aglain

aGmy, +aym,y, = (“1) (.1, ) (”3) + (2 (nlrlS] D, +mntp, ))(8) (n)

=3p,p, +16n, (”’1’”15'l D+ n2r2T2pl)
Mty p=3p p, +16n, (nlr,Slszrnzrszpl) (mod 8p,p,) W n, Wudiuudiy

Ayl 8n, =1 (mod p,p,)

N3N 2.1.4 p=—1 (mod 8) uax pP=pp, +2(nlrl""p2 +n2r252p1) (mod 2p,p,)

wlei p=—1 (mod 8).Upy p= 2(nlr17ip2 +n2r232p1) (mod p,p,)

m1=8 ml’:plp2 alz—'l
= PP my=8 Ay = 2(”1’"1”172 +7’127’2S2p1)
pp.y =1 (mod 8). /8y, =1 (mod pp,)  y =-3

lngvguiuniamndovesiu azldn
amy, +a,my, = (”1)(171]92 ) (_3) & (2(”1’”17i P, +mr py ))(8)(’73)
=3p,p, +16n, (”1’”171 Pyt n2r25‘zpl)
e p=3p,p, +16n, (7" py +1y57p,) (mod 8p,p,) e n, Dudwowda

Al 8n, =1 (mod p,p,)
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nseif 2.2 (2/p)=-1 uay (pp,/p)=1
N3N 2.2.1 p=3 (mod 8) waw P=DpD, +2(n1r15‘p2 +n2r232p‘> (mod 2p,p,)

A p=3(mod 8) ag p= 2(nlrlslp2 +n2r252p]) (mod plpz)

ml:8 m;:pu'jz a1:3
m, = p\p, m; =8 a, = 2("’1’”15I Pyt nzrzszp1>
ppy, =1 (mod 8) 8y, =1 (mod ;) y,=-3

lnevguijuniauvasvosdu szl

amy; +am,y, = (3) (., ) (=3)+ (2(”1’”1& Dy + 1,157 py )) (8) (n3)

=-9p,p, +16n, (nIrlSl Pt ”2’”2S2p1)
Wl p=—p,p, +16n,(nr" p, + nyry* p,) (inod 8p,p,). e n, Wuswaudy

fivilek 8n, =1 (mod np;)

nsiiN 2.2.2 p =3 (mod.8) uay p=pp, +2(n]r17ip2 +n2r2T2pl) (mod 2P )

9wl997 p=3 (mod 8)-Lat p 52(111}”,7]}72 +n2r272p]) (mod np,)

m; =38 m = p,p, oy =3
m, = pep, my =38 fy = Z(nlrlr‘ D, +n2rz75p])
pp,y, =1 (mod 8)  8y,=1 (mod pp,) ¥y ==3

lngviguiunipuvdsvesiu aglii

amy, +a,m,y, = (3)(p1p2)(—3) +(2<n1’”1rlp2 +n2V2sz[)>(8) (”3)

=-9p,p, +16m, (nlrlr‘ B+ nzr;}pl)
9y p=—pp,+16n, (nr" p, +mrp) (mod 8p,p,) e n, 1w

fvinlsk 8n, =1 (mod p,p,)
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nselfl 2.2.3 p=-3(mod 8) uay p=p,p, +2(n1r15]p2 +n2r2$2p‘) (mod 2p,p,)

wliin p=-3 (mod 8) way p= 2(;111”15‘1172 +n2r232p1) (mod p,p,)

m, =8 Wy = pi.b, a, =-3
m,=p\p, my =8 by = 2(nxrlslpz +n2r25'zp1)
ppyy, =1 (mod 8) 8y, =1 (mod p,p,) » =3

lngngui uniamndevesdu 9zl

amy, +am,y, = (_3)(p1pz)(“3) + (2(’7%5' P, +m1 pf ))(8) (n3)

=9p,p, +16n, (nlrls' 2, }12}352 pl)
AW p=p p, +16n,(nr p, +nrp ) (mod 8 e n, Wusuaudy
P=p b, s\ Byt Dy PP 3

vl 8n, =1 (mod p,p,)

nseif 2.2.4 p=-3(mod 8) waz.p= pp, +2(n1r17;p2 +n2r2T2pl) (mod 2p]p2)

wledn p=-3 (mod 8),uayp = 2(n1r17;p2 +n2r275p1) (mod p,p,)

m =38 M= DD, g =-3
m, = p,p, m, =§ a, = 2(}11137‘| P; +n2r2'5p1)
Py, =1 (mod, 8) 8y, =1 (mod p,p,) y,=-3

I uf uniamndevesiu azladn

amy, +a,m,y, = (_3) (ptpz ) (‘3) + (2 (”17”17i Py +mn° p, ))(8) (n3)
=9p,p, +16n, (nlrln D+ nzrzT2 p])
fodu p=pp, +16m, (n1" p, +1p,) (mod 8p,p,) e n, Hudusudy

Aol 8n, =1 (mod p,p,)



nnsaviaunsagulaan

l, p=-3pp,+l6n (nlrls‘ D, +n2rz‘§3pl) (mod 8plp2)
=-3p,p, +16m, (nlrlr' 2 -l-nzrzrzpl) (mod 8p,p,)

=3p,p, +16n, (
(

ms’pz + nerSZ pl) mod 8plp2)

n
=3p,p, +16n,(nr p, +n2r275p1) mod 8p1p2)

(
(

=-p,p,+16n, (n,rlslp2 +n2r£[5pl) (mod 8p,p,)
( (

=-p,p; +16%, n]rlT1 by + nzr;2 pl) mod Sp,pz)

il

pp, +16m, (”IIVISl P, ‘H”zrzrzpl) (mOd 8p1p2)

1l

pipy +16m (m p, + s p,) (mod 8p,p,)
(2pp,/ p)=

=—3plp2+16n3(nr p, +myryip, )\ (mod 8p,p,)

-, p=-3p,p,+16n, (n,rlslpz +n p 1) (mod 8p,p,)
=3p,p, +16n, (nlrl ', ¥OX P1) (mOd 8171172)
=3p,p, +16n, (nlnﬂpz +n2r252p1) (mod 8p]p2)
= - D, P ) 676 (nlrls'p2 + nzrzslpl) (mod 8plp2)
=-p,p, +16m; (nlrlrlpz +n2rz‘lvzp1) (mOd 8p1p2)

= pyp, +16n, (n]rls' P, 1> P1) (mod 8p,p,)

= oyt 167, (nlrlrl P "'nzrzrzpl) (mOd 8p,p,)

W0 S, e@n4, 6 ... p -1}, S, €{2, 4,6, .., b, -1}, Te{1,3,5, ..., p -2},

e{l, 3,5, ..., p, -2}, 1, wAT 1, Lﬁuiﬂﬂﬂgmgmmﬂia p, wag p, AuanU

way n,, m, ey ny WS moudivaenrdeaiu 2p,n =1 (mod p,), 2pn, =1 (mod p,) ue

8n, =1 (mod p, p, ) suewiv
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3.2 sUnuus NIz p e p, =1(mod 4)uag p,=3(mod 4)
nauijun 3.2.1: W p, uar p, \Wudwauamed Taefl p =1(mod 4)uaz
p, =3(mod 4) wizagdusawsodoy p =4m+1 uay p, =4n+3 dwuuediuiy

@
U m LaE n

L8 3m+n Qudnnudiug udr 3pp, =1(mod 8)

2. 3m+n Hudwudud udr —p,p, =1(mod 8)
Wl 1 1 awuf 3m+n Dudhuaudivg srawnsaifou 3m+n =2/ dmSuuisauiuiy
I 2zl
DD, =(4m+1)(4n+3):16mn+4(3m+n)+3=16mn+4(21)+3=8(2mn+1)+3

WAy 3p,p, =8(6mn +31)+9 = 8(6mn+31)+ 8+ 1= 8(6mit3l+ 1) +1
et 3p,p, =1(mod 8)

2. AUNR 3m+n WU ENA L5ESIeY 3m + = 20 + 1 AUV U
Wi /

2zlen

pipy =(4m+1)(4n +3) =16nm4 4Gni+n)+3 =16mn+ 42/ +1)+3 =8 (2mn +1)+7

WSastil —p,p, = 8(~2mfi 1) 7 = 8(~2mn ~1) - §+1=8(~2mn 1 1)+ 1

oty -p,p, =1(mod-8)

wuiun 3.2.2 1% p. p, uaz p Wudwuamsd 4 p, =1 (mod 4),
p,=3mod" 4), p| pueep | p, wizaztusaunsadeou p =4m+1 uaz

Py=4n+3 dwiuundunudn m uay n
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v [ o < ! o
1. 91 3m+n LU“LJ‘O'W’JULW@JQ bbeld

(2p1pz /p) =

| Lﬁa S,e{2, 4,06, 2 D, -

Z, e{], 3.0 ...,p2—2}, h

L, p=3pp,+32n (nsrls’p2 +4(n+1)n4r2s2p]) (mod 8p‘p2)

I

3p,p, +32n, (nyq“p2 +4(n+1)n4r27‘2p1> (mod 8p,p,)

il

-3p.p, +32n, (113)15'p2 +4(n+1)n4r273p1> (mod 8p1p2)

=3p,p, +32n, (n3r17’p2 +4(n+1)n4rzslp1) (mod 8p,p, )

= p,p, +32n, (nr" p, +4(n+1)nry p,) (mod8p,p,)
= pip, +32n,(nr" p, +4(n+1)nr" g, ) (mod 8p,p,)
=—p,p, +32n (n" p, +4(n+1)m>p; ) (mod 8p,p,)
=-p,p, +32n, (nms' p, +4(n+1) n4r2"5p]) (mod 8p,p,)
=L p=3p,p, +32n, (" pyFa(n®1)n,r* p,) (mod 8p,p,)
=3p,p, +32n, (ngi"p, £4(n+1)nnp,) (mod 8p,p,)
=-3p,p, +32n (ni p, +4(n+1)nr p,) (mod 8p,p,)
=-3p,p,+320, (1" p, +4(n+1)n5" p,) (mod 8p,p,)
= pip; +32n (nr® p, +4(n+1)nr p,) (mod8p,p,)
= pipy+32n (nrl p, + 4(n+1)nr p, ) (mod 8p,p,)
== pip, +32n (7’ p, + 4(n+1)n,r p,) (mod 8p,p,)
=~pp, +32n(nr" p, +4(n+1)nr p) (mod8p,p,)

‘1}, ;€246 =1}, Tell 3,5 .up~2,

uway r, \usinUgugiunenla p, uee p, AwaIdu

uap s, war ng Wudnnudsdiaenndos 4pn, =1 (mod p,), 4pn, =1 (mod p,)

wag 8n; =1 (mod p,p,) muadiv
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2. 01 3m+n Wusuiudud uan

1, pz—plpz+32n5(f13r13'p2+4(n+1)n4r251p1) (mod 8p,p, )
z—p1p2+32n5(n3rlr‘p2+4(n+1)n4r27'2p]) (mod 8p,p,)
= pip, +32n, (nr’ p, +4(n+1)nr p,) (mod 8p,p,)
= pip, +32n, (" p, + 4(n+ 1) ns’ p, ) (miod 8p,p,)
=-3p,p, +32n, (" p, +4(n+1)n,r) p,) (med 8p,p,)
=-3p,p, +32n,(n’ p, +4(n+1)nr¥ pr)\(mod 8p,p,)

=3p,p, +32n, (nr 'p, +4(n+1)m py ) mod 8p, p, )

mod 8p, p2

=3p p; 4+ 320, (nr 'p, +4 n+1)n <.’ P,
(2p,p,/ p) = )

S

(
) (

~L p==pp+32n (nn pyd(rnel) g p,) (mod 8p,p,)
) (

=—p,p, +32n, (n" p, ¥4 (n+1)n,r p,) (mod 8p,p,)
= p,p, +32n, (nr py+4(n+1)nr" p]> (mod 8p,p,)
= pp, +32n(nr” p, +4(n+1)nr p,) (mod 8p,p,)
=-3p,p, #32n, (n1" p, +4(n+1)n,r; "p,) (mod8p,p,)
=3pu, +32n (n" p, +4(n+1) " p,) (mod 8p,p,)

EBplpz+32n5(n3r]“p2+4(n+1)n4r2 171) (mod 8p,p,)

=3p,p,+32n, (ny{'"pz +4(n+1)n4r275p]) (mod8p,p,)

flo S,e{2, 4,6, S p -1}, S, €{2, 4,6, .., p,~1}, Tefl, 3, 5, o b =2},
e{l, 3,5, p, -2}, 1, uar r, WusnUgugiuuenla p, uaz p, AuEWU

° < 1%
uag, n, war n Wudnnuisiiaenades4pm =1 (mod p,), 4pn, =1 (mod p,)

waz 8n, =1 (mod p,p,) auddiu



WgI  INVQUUN L3I0
u

L p=-pp,+4(nr’p, +4nnr’p) (mod 4pp,)
= pyp, +4(nr” py +4nen,r) py) (mod 4p,p,)
= —p,p, +4(np" p, + 4nnr p)) (mod 4p,p,)

(s )= =p,p, +4(n3r,'“f92 +4n0n4r;2‘pl) (mod 4p,p,)

-1, p==pp,+4(np p, + 4nnrt p)) (mod 4pp,)
= pip, +4(nsr" p, +4ngn p)) (mod 4p,p,)

=—pp, +4(n" py +4ngn p)) (mod 4p p,)

=pp,t 4(”3’”15‘| Pt 4n0n4r251 px) (mOd 4p1p2)

dlo $,€{2, 4,6, .., p~1}, S, €{2, 4,6, ..., p, =1}, T &L, 3, ..., p, -2},

T,e{l, 3,5 ..., p,-2}, 1, way r, JJusnUguguuegla pyudy, p, auddiu
uag ny, ny oz n, Wudwiuisfiaenades p, =4n, -1, 4p,m =1 (mod p)).
waz 4pn, =1 (mod p,) audwu

I, p==I(mod 8)

WSERLtU 1y =n+1 dawald
~1, p=43 (mod-§)

waw (2/p)={

L p=-ppy+d(nn’ p,+4(n+1)nn’p,) (mod 4pp,)
Ep1p2+4(n3r,-5'1p2+4(n+1)n4r;’2p[) (mod 4p,p,)
z~p1p2+4(n3r17’p2+4(n+1)n4r275p1) (mod 4p,p,)

(o)) Eplpz+4(n3471,?2+4(n+1)n4r55'z{;,) (mod 4p,p,)

=, pz—p,p2+4(n3rﬁpz+4(n+1)n4r;2pl) (mod 4p,p,)
= pip, +4(mn p, +4(n+ 1) p,) (mod 4p,p,)

=-p,D, +4(n3rls'p2 +4(n+ 1)n4r275p]) (mod 4p]p2)

= p,p, +4<n3rlS’p2 +4(n+1)n4r252p1) (mod 4p,p,)

o S, €{2, 4,6, ... p -1}, S,€{2, 4,6, ., p,~1}, Tefl, 3,5 ..., p, -2},

T,e{l,3,5, ..., p,~2}, 1, wae r, Jusnlguguuenla p, way p, mudwiu

34
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wag n wag n, Wudouiufidenndes 4p,n, =1 (mod p,)uag 4pn, =1 (mod p,)

ANUAIAU

1 anud 3m+n Judnnudug wlidn
nsain 1 Wsan (2pp,/p)=1

nvguiun aelain (2/p)(pip,/ p)=1

nsd 1.1 (2/p)=1 uwaz (pp,/p)=1
nseif 1.1.1 p=-pp, +4(nr’ p, +4(n+1)n p,) (mod 4p(p,) upe
p=1(mod 8) wlii1 p=4(ny’ p,+4(n+1)nr"p,) (mod pip,)

e p=1(mod 8)

m =3 m = p,p, 1
My = PPy m, =8 ay=4(np’ p, +4(n+1)nr" p))
pp,y =1 (mOd 8) 8y, =1 (mod plpz) V=3

Tnevgufuniamndevesdu azlan

amy, +a,my, = (1)(171172)(3) + (4(”3’”181 D+ 4(” i 1)”4’”28Z P )) (8) (ns)

MY p,+32n, (nSrIS' P+ 4(n + 1) }’141332 p])
ot P =3p.p, +32n; (naﬁS] Pyt 4(” +1) n4r252p1) (mOd 8p1p2)

We z. 1 udmnwduivinly 8x, =1 (mod
s s PP,

ASEin 1.1.2 P=pD, +4(n3rlslp2 +4(n+l)n4r275p1) (mod 4p,p,) waz
p=1(mod 8) dlosan 4)’p1p2 +4(n3r,s’p2 +4(n+1)n4r275p1>—1

faTil syuvaunadlliinalnas



nseif 1.1.3 pP=E=DD; +4(n3r1T‘p2 +4(n+1)n4r27ip1) (mod 4p1p2) 1GH
p=1(mod 8) 3wl p 54(n3rlr‘p2 +4(n+1)n4r27ip]) (mod p,p,)
way p=1(mod 8)

m, =8 m = PP, a =1

m, = Bb; wy =8 g, = 4(}13;{‘102 +4(n+1)mr,

pp,y, =1 (mod 8)  8y,=1(mod pp,) » =3

Tnenquijuniswndevesiu aglein
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p)

amy, +amyy, = (1)(p]p2)(3) + (4<’73’”1T1 Py 4(” € 1)”4’”27&]71 ))(8)(}’25)

=3 p,p, + 32n, (1731{1 Pyt 4(n+ 1) n4r27"2p])
fofu p= 3p,.p, +32n; (nyf‘ D, +4(n+l)n4r2T2pl) (mod8p,p,)

dlo n, Wudwusuivillv 8ny =1 (mod p,p,)

nsdif 1.1.4 p=pp, +4(n3rlﬂp2 +4(n+1)n4r2S2p1) (mod 4p,p,) wae
p=1(mod 8) losan 4Xp1p2+4(n3r]75p2+4(n+1)n4r252p1)—1

flati sruvaunadllinalaay

NS 1.1.5 pE—plpz+4(n3rls‘p2+4(n+1)n4r252p]) (mod 4p,p,) uaz
»=-1 (mod 8) \flosan 4[—p1p2+4(n3r]7ip2+4(n+1)n4r252pl)—(—~1)

fatiy sruvaunetliiinalaay

nseiil 1.1.6 P=EDDP, +4<n3r1SIp2 +4(n+1)n4r275p1> (mOd 4p1p2) b
p=-1(mod 8) 2zl pz4(n3rls‘p2 +4(n+1)n4r272p,) (mod p,p,)

waz p=-1(mod 8)
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m =8 m; = p,p, a =-1
m, = D\p, my, =8 s :4<n3r]S'p2+4(n+1)n4r272p])
ppy =1 (mod 8)  8y,=1(mod pp,) » =3

lngnguiunawndovosiu azlai
amy, +a,my, =(-1)(p,p,)(3)+ (4(1/13138‘ p+4(n+1)nnp, ))(8)(}75)
= -3, P + 32n, <n3rls‘ B 4(n + 1) n4r272 B )
ety p=-3p,p, +32n, (n;f’pz +4(n+1)n4r2[5p1) (mod8p,p,)

o ng Wudnnuduiivils 8n, =1 (mod p,p,)

N3 1.1.7 ps—p,pz+4(n3r]75p2+4(n+1)n4r275p,) (mod 4p,p,) uay
p=-—1(mod 8) osan 4[—p1p2+4(n3r175p2 +4(n+1)n4r2"5p])—(—1)

fatiu Syuvaunadliiinaiaas

nsaldl 1.1.8 p = p, D, +4(n3r171p2 +4(n+1)n4r;2p1) (mod 4p,p,) uay
p=-1(mod 8) azlsiin pE4(I’Z3I’iT‘p2 +4(n+l)n4r;2pl) (mod p,p,)
ay p==1 (mod 8)

m =8 ml, = PP a, ==
M, S PP m, =8 a, =4(n3r]7ip2+4(n+1)n4rz‘gzp])
oA =1 (mOd 8) 8y, =1 (mod plpz) ¥, =3

a & B Y1
Inenguiuniewmdevesiu szl

amy, +a,my, = (—1)(p1p2)(3) i (4(”3’37‘I py+4(n+ 1)”4’”;2[71 ))(8) (ns)

=-3p,p, +32n, (n_%rl'[i D, + 4(n + 1) n4r2S2 pl)

Zee

WU p=-3p,p, +32n, (n37371p2+4(n+1)n4r252p1) (mod8p,p,)
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o n, Wudwudndvinllv 8n, =1 (mod p,p,)

nsei 1.2 (2/ p)=-1uag (pp,/p)=-1
nseifl 1.2.1 p==p.p; +4(n31ﬂ]7ip2 +4(n+1)n4rf2pl) (mod 4p,p,) waz
p=3 (mod 8) flosan 4[—p1p2 +4(n3;37ip2 +4(n+1)n4r;2p])—3

fatid sruvaunaldiinainas

nsein 1.2.2 pP=pp, +4(n3r17ip2 +4(ﬁ+1)n4r275p1> (mod 4p]p2) ey
p=3(mod 8) 9léi pz4(n3r17ip2 +4(n+1)n4r2"42p1) (mod p,p,)
ey p=3 (mod 8)

m1:8 m{:plpz 01:3
" = PP, m, =8 gy = 4(’731’171p2 +4(n+1)”4r27épl>
ppy =1 (mOd 8) . el (mod plpz) P =3

laanguuniaumderatdu aglei
amiy, €a,m,y, =(3)(pp,)(3)+ (4(’73’”17'I py +4(n+ 1)’747”2%}71 ))(8) (n5)
=9p,p, +32n, (n3,,1’11 p,+4 (n + 1) Wity s )
i p.= pip, +32n (nr' p, +4(n+1)n,r p,) (mod8p,p,)

o, ng WWudwuduiivinld 8, =1 (mod p,p, )

ﬂiiﬁ“?i 1.2.3 pswp]pz+4(n3rlslp2+4(n+1)n4r275p1) (mod 4p1p2) H
p=3(mod 8) losan 4/—plpz+4(n3r15‘p2+4(n+1)n4r275p1)—3

faviu szuvauneilliinaas
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N3 1.2.4 PEpp, +4(n3r15‘p2 +4(n~%;1)n4r252p]) (mod 4p,p,) uas
p=3 (mod 8) 2wl pz4(n3rls‘p2 +4(n+1)n4r232p1) (mod p,p,)
ey p=3 (mod 8)

=i m = p,p, a,=3
"= Pib m; =8 az:4<I’l3rls‘p2+4(n+l)n4r;2pl)
ppy =1 (mOd 8) 8y, =1 (mOd p1p2) » =3

lnenguiuniawmrievesiu aglain
amy, +amy, = (3) (plpz ) (3) + (4 (”3’”18I p,+4 (n e 1) gy D, ))(8) (n5)
=9p,p, +32n; (nBrls' Py +4(n+)n,n" pl)
PN p=p,p, +32n, (n3r15‘ p, +4(n+1)ng’ p, ) (mod8p,p,)

dlo n, Wudwnuduiviily 8n, =1 (mod p,p,)

nsdif 1.2.5 p=—-p.p. +4(n3r17ip2 +4(n+1)n4r252p1) (mod 4p,p,) waz
p=-3 (mod 8) 9wl ps4(n3}371p2 +4(n+1)n4r2$2p]) (mod p,p,)
ey p =3 (mod'8)

m|:8 rn{:::plp2 al:_3
Mo ZRP m; =8 az:4(,43,,]71},2+4(n+1)n4r;zp])
Ppyy, =1 (mod 8)  8y,=1 (mod pp,) » =3

lagnguuniswmdevesiy Azl

amy, +a,m, y, = (‘3) (p1}72 ) (3) + (4(”3’”17‘I Dy * 4(” + 1) nr p ))(8) (ns)

PR
wotu p=—pp, +32n, (nr" p, +4(n+1)nz" p,) (mod8p,p,)

dlo a, \udwawAniviilv 8n, =1 (mod p,p,)
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nSEIN 1.2.6 P=pDp, +4(n37”1T‘p2 +4(n+1)n4r275p1) (mod 4p1p2) ot

p=-3 (mod 8) loswn 4Xp1p2+4(n3r17ip2+4(n+1)n4r2'f2p1)—(—3)

fatiu sruvaunieililiinaiaas

nsain 1.2.7 pP=-pD, +4<n3r151p2+4(n+1)n4r272p1) (mod 4p,p, ) Ma¥
p=-3(mod 8) 3lai p 54(;73;35’]92 +4(n+1)n4r275p1) (mod p,p,)
wae p=3 (mod 8)

my =8 m = pp, a=-3

1
m, =pp, m; =38 Z :4(’73’35]172 +4(7’l+1)n4r2T2p1)

ppy, =1 (mod 8)  8y,=1(mod p,p,) y =3
Tnevguiunieuvdevesdu ezl
amly, +aymyy, =(-3)(ppy) B) (4(nr” py +4(n+ 1) n ,))(8) (m5)
=—9p,p, +32n, (¥ p, +4(n+1)n,1" p))
fatu p=—p,p, +32n, (i p, +4(n+1)ns p,) (mod8p,p,)

o n, WWudnwdniivinld 8n, =1 (mod p,p,)

nsdifl 128 p=p.p, +4(n3r1S‘p2 +4(n+1)n4rf2p]) (mod 4p,p,) uay
p=-3 (mod 8) osn 4,( Dip, +4(r13r,slp2 +4(n+1)n4r252p])-—(—3)
sath szuvananaildfinaiase

nsdifl 2 fonsan (2pp,/ p)=-1

guiiun wlain (2/p)(pp,/ p)=-1

SR 2.1 (2/p)=1uae (pp,/p)=-1



a1

nseif 2.1.1 p==p.p, +4(n3r]T1p2 +4(n+l)n4r;2pl) (mod 4p,p,) way
p=1(mod 8) aylein pz4(n3}37ip2 +4(n+1)n4r252p1) (mod plpz)
Lay p=1(mod 8)

m, =8 m = pp, oy =

1
" = P my =8 a2:4<n3r171p2+4(n+1)n4r2‘§2p1)
ppy =1 (mOd 8) 8y, =1 (mod plpz) »=3

Tngnguiunaundevesiu azlai
amiyy+aymy, = (1)(pp2) (3)+(4(m" p + 4(n ©1)s" ) (8) ()
=3pip, +32n, (s p, + 4(n %) p))

Farhy pP=E3p.p, +32n; (}731’]T'p2+4(n+1)n4r252p1) (mod8p1p2) e Hig Ju

Ui

sk 8, =1 (mod p,p,)

nsdifl 21.2 p=pp, +4 (' p, +4(n+1)ny"p,) (mod 4p,p,) waw
p=1(mod 8) \asan 4/ p,p, 4—4(}1311”;72 +4(n+1)n4r275p1)—1

fatu syuvaunadildtinainay

nseifl 2.1.3 p==p p; +4(n3r]‘q‘pz +4(n+1)n4r275p1) (mod 4p,p,) uway
p=1(mod 8) azla pE4(n3i’]S‘p2 +4(n+1)n4r275p,) (mod p,p,)
ey p=1(mod 8)

m, =8 m = p,p, a, =1

! N
ok ot m, =8 a, = 4(ny® p, +4(n+1)nr p)
ppy, =1 (mod 8) 8y, =1 (mod pp,) y =3

TnenguuniAwndorasdu gl



a2

amy, +a,m,y, =(1)(p,p,)(3)+ (4(;137’151 p, +4(n+1) ng p, ))(8) (ns)

=3pp, +32n, <n3r1Slp2 +4(n+1)n4r275p])
oy p=3np, 320, (n3r131p2 +4(n+1)n4r275p1) (mOd8P1p2)

éﬁ ) ° 2 a o v
o n, JWudwuduiviili 8n, =1 (mod p,p,)

nseif 2.1.4 pP=Epp, +4(n3r15‘p2 +4(n+1)n4r252p1) (mod 4p1p2) {GH
p=1(mod 8) dewn 4 / DD, +4(n3rls'p2 +4(n+1)n4rzszpl)—l

fatiy syuvaunatliiinaaas

nseif 2.1.5 pz—~p1p2+4(n3r,7ip2+4(n+1)n4r252p1) (mod 4p,p2) ey
p=-1(mod 8) \fean 4[—p1p2 +4(n3r,7ip2 +4(n+1)n4rz&pl)—(—1)

Mt syuvauneilliinaeas

nstif 2.1.6 p=pp, +4(n3r171p2 +4(n+1)n4r27ip1) (mod 4p,p,) waz
p=-1(mod 8 i p= 4(74311”17i P, +4(n+1)n4r275p1) (mod p,p,)
ey p=-1(mod 8)

m; =8 m{ = PP, a =-1
%= Pl m, =8 a, =4(n3r173p2 +4(n+1)n4r275p1)
pp.y, =1 (mod 8) 8y, =1 (mod pp,) » =3

Taangufuniawndevesdu wlain
a,m]'yl + azm;yz = (—1)(p1p2)(3) + (4<n3rl]ip2 + 4(1’2 + 1)7’141”27‘2}71 ))(8)(}75)
=-3p p, +32n; (n}rlrI P, + 4(n + l)nmrZ D )

ot p=-3p,p, +32n, (n3r17' p,+4(n +1)n4r272p]) (mod8p,p,)



a3

o <3 o 2 o o 14
e n, \Wudwausuivillv 8n =1 (mod p,p,)

nsdif 2.1.7 pz~p1p2+4(n3r15‘p2+4(n+l)n4r2T2pl> (mod 4p,p,) waz
p=—1(mod 8) ewamn 4 [ —p,p, +4(ns’ p, +4(n+1)nr p)-(-1)

faviu sruvaunadldinalaas

n3tiv 2.1.8 B=pp; +4(n3rls‘p2 +4(n+1)n4r252p]) (mod 4p,p, ) Wey
p=-1(mod 8) e p= 4(143}”18']92 +4(n+1)n4rz‘gzpl) (mod np,)

oy p=-1 (mod 8)

m =8 ml':plp2_ a, =-1
My = PiP my =8 a2:4(}131”13‘]72+4(n+1)n4rzszpl>
pp,y =1 (mod 8) 8y, =1 (mod pp,) y =3

TnenguiunAmndevesdn wlai

amy, + aymyy, = (—1)(p1p2)(3) + (4(773’”18] p,+4(n+ 1) ns D, ))(8) (ms)

==3 P Py 328 (nBrlS‘ By ¥ 4(n + 1) n4r2SZ )2 )
et 7= 3p,p,*+32n, (n3rls‘ p, +4(n+1)nn" p,) (mod8p,p,)

dlo o, Wuduwhuiivinli 8n, =1 (mod p,p,)

neaif 2.2 (2/p)=-1uaz (pp,/p)=1

nsdifl 221 p=-pp, +4(nyr’ p, +4(n+1)nr p,) (mod 4p,p,) ez
p=3(mod 8) \iloswn 4 -p,p, +4(mn* p, +4(n+1) s p)-3
GQ]J\‘IQSU 3$UUﬁNﬂ7ﬂ§\lﬁﬁwaLQaU

nseif 2.2.2 P=EpD, +4(n3r13‘p2 +4(n+1)n4r272p1) (mod 4p1p2) ey



p=3 (mod 8) azli p54(n3rf‘p2 +4(n+1)n4r272p1) (mod np,)
ae p=3 (mod 8)

m, =8 m; = p,p, a =3

iy = PPy iy = a, :4(;131”15‘p2 +4(n+1)n4r275p1)

ppyy, =1 (mod 8) 8y,=1 (modp[pz) ¥ =3

Tngngufunmumdovesiu ayléi

amy, +a,m,y, = (3) (plpz)(3)+(4(n3rls'p2 + 41(7'14—1);14}"27‘2191 ))(8)(}15)

=9p,p, +32n; (n3rls'p2 +4(n+ 1)n4rzT2p])
Pt p = pp, +32n (mrf'p2 +4(n+1) n4r2'15p1) (modSp]pz)

Jo ny \ududuiivili 8n, =1 (mod ppy)

NSl 2.2.3 pE-p.p; +4(n3r]7ip2 +4(n+1)n4r27‘2p]) (mod 4p1p2) ey
p=3 (mod 8) \lown 4| -pip, +4(n3r171p2 +4(n+1)n4r27'2p1)—3

M9NY Sruvaunailufinaiaas

nsalfl 2.2.4-p ='n, D, +4(;13r17“p2 +4(n+1)n4rf2pl) (mod 4p,p,) uay
p=31(mod 8) 3zlain p= 4(rz3rlrl P, +4(n+1)n4r252p1) (mod p,p,)
ey p=3 (mod 8)

) =8 m{:p1pz a =3

= PP, m; =8 o =4(n3r17ip2 +4(n+1)n4’”2szp1)

Ppay =1 (mO‘d 8) Syz =] (mOd plpz) 3 =3

Ingnguiunavrdevesiu azlin

amy, +a,m,y, = (3)(p,p,)(3)+ (4(n37”17ip2 +4(n+1)npr7 p, ))(8) (ns)

=9p,p, +32n, (n3r17‘ P, +4(n+1)nn’p, )
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(%
LY

WU p=pp,+32n, (n3r171p2 +4(n+1)n4r252p]) (mod8p,p,)

o n Dudauduivihlk 8ng =1 (mod p,p,)

nseif 2.2.5 PE~p.p; +4(n3r15‘p2 +4(n+l)n4rz‘g2p]> (mod 4p1p2) hae
p=-3 (mod 8) azlsn p54(n3r]‘q‘p2 +4(n+1)n4r252p,) (mod p,p,)
oy p=-3 (mod 8)

m =8 m = pp, a =-3
m, =pp, n, =8 a, = 4(”3’”151 Py + 4(” 23 1)”4’”282 pl)
ppy, =1 (mod 8) 8y, =1 (mod pp,) y =3
lnenguijunirumdevesdu ezl
am + aymys =(=3)(p:) B4 (i b, +3(n + ) ) (8) ()
==9p.p, +3n; (nflS] Pyt 4(” + 1) ”4”2Szp1)

Mt p=-pp,+32n, (nyqs‘pz +4(n+1)n4rzszpl) (mod8p, p,)

o n, DudnaudsivihlW 8rp=1 (mod p,p,)

N3l 2:2.6 RE DV, +4(n3r15‘p2 +4(n+l)n4r275p1) (mod 4p1p2) ey
P =-3 (mod"8) Lﬁmmﬂ 4/P;P2+4(n3r151p2 +4(n+1)n4r275p1)—(—3)

st sTuvauAedlulinalaay



a6

nsdif 2.2.7 pP==p,P; +4(n3rlr‘p2 +4(n+1)n4r275p]) (mod 4p,p,) uay
p=-3(mod 8) awldn p= 4(n3r171p2 +4(n+1)n4r275p1) (mod p,p,)
ey p=-3 (mod 8)

m, =8 m = p,p, @, =~3

" = PP, m; =8 az:4<n3}"173p2+4(n+1)n4r275p1)

pp,y, =1 (mod 8) 8y, =1 (mod pp,) » =3
lnengui uniawndevesiu agldi
amy, +a,m,y, =(=3)(p,p,)(3) +<4(n3r1’*p2 +4(n+0)nn2p, ))(8)(;15)
=—9p,p, +32n, (" p, + 4(n+ Dy, "p, )
ey p= —~p,p, +32n (1" p, +4(n+1)n4r27'2p1) (mod8p,p,)

o, Dudrwawdniviili 8n, =1 (mod p)p,)

N3l 2.2.8 PEDPD; +4(n3r]71p2 +4(n+1)n4r252p1) (mod 4p,p,) waz

p=-3(mod 8) L‘fj@ﬁﬂ'm 4 / DDy +4(n31f173p2 +4(n+ 1)n4r252p1)—(—3)

flatiy sruvauNATlliinana



PNNsNUaLTasUla

(2P1p2 /p) =

a7

1, pz3p1p2+32n5(n3r]$’p2+4(n+1)n4rzslpl) (mod 8p,p,)
z3p1p2+32n5(n3r]7ip2+4(n+1)n4r275pl) (mod 8p,p,)

Il

=3 s % 320, (n?,)*]s‘pz +4(n+1)n4r27ip]) (mod 8p]p2)

=3 Py B, # 32m, (n3737ip2 +4(n+1)n4r2S2pl) (mod 8p]p2)

= pyp, +32n, (ny p, +4(n+1)nr p,) (mod,8p p,)
= pp, +32n (nr® p, +4(n+1)nr" p,) (mod 8p,p, )
=—pip, +32n (nyr p, + 4(n+1) i p,) (mod 8p,p, )
=—p,p, +32n,(nr" p, +4(n®Wn57p,) (mod 8p,p,)
-1, p=3p,p, +32n, (1" p, ¥4 (n+Dnr p,) (mod 8p,p,)
=3p,p, +32n, (nr¥ p, % 4(ntl) n p, ) (mod 8p,p,)
=-3p,p, + 32105 (751 P, +4(n+1)nn"p,) (mod 8p,p,)
=-3p,p, #3210 (n" p, + 4 (n+1)nr p,) (mod 8p,p,)
< p oyt 320 (n p, +4(n+1)nrp,) (mod8p,p,)
= p, py+32n, (nsrl’ip2+4(n+1)n4r252pl) (mod 8p,p,)
= “p,p, +32n (n" p, +4(n+1)nn" p) (mod 8p,p,)

==, P 4 32, (lfz3r]7"p2 +4(n+l)n4r2"5pl) (mod 8p]p2)

Jo 5,€{2, 4,6, .3p -1}, $,€{2.4,6, ... p, -1}, Te{l, 3,5 ... p,~2},

T, e{l, 3,5 %, p, -2}, 1 way r WJusnlgugiuuenla p, uwar p, anudisiu

wayy, mp uay n Dudouduiisenades 4p,n, =1 (mod p,), 4pn, =1 (mod p,)

way 8ny =1 (mod Plpz)

AUAIAU
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2. @uyd 3m+n Wudwwdud azlean
nIaN 1 fsan (2pp, [ p)=1

nnnquun led (27 p)(pp,/ p)=1
NS 1.1 (2/p)=1 uas (pp,/ p)=1
nsaif 1.1.1 p=—pp, +4(n’ py +4(n+) s p,) (mod 4p,p,) ez
p=1(mod 8) Wi p=4(ns’p, +4(n+1)nr*p) (mod pp,)

ey p=1 (mod 8)

m =8 m; = p, p, a =1
"o = PPy m, =8 az:4(713"1&172+4(n+1)”4’”2szpl)
ppy =1 (mod 8) 8y, =1 (mod p,ps)’ y'=-1

lngnguf unamndevesdu 9zl

amyy, +a,myy, =(1)(pp, J(-1)+ (4(n3r15'p2 +4(n+1)nr" p, ))(8)(175)

n @ =Dy By 320 (’/13’”18l D> +4(n + 1)”4’”;2191 ) (mOd 8P1pz)

« < ° & o o 3
Wio ng 1Budnnanivinly 8n, =1 (mod p,p,)

N56A-1.1.2 P=pp, +4(n3rlslp2 +4(n+1)n4r27'2p1) (mod 4p p,) uay
p.=1(mod 8) {losan 4[p1p2 +4<}/l3l’is'p2 +4(n+1)n4r275p1)—1

AT STuvALNATLLTNaLRal

N3 1.1.3 pPE=pp, +4(n3r17ip2+4(n+1)n4r275p,) (mod 4p,p,) uay
p=1(mod 8) 3zl pz4(n3r17fp2 +4(n+1)n4r275p]) (mod p,p,)

ey p=1(mod 8)



m =8 m{:p1p2 i a =1
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"= PP m; =8 &y :4(71?’”171}72 +4(n+1)n4r27‘1p1>

pp.y =1 (mod 8) 8y,=1(mod pp,) » =-1

Tnevgufunirwndevedsdu gl

amy, +a,my, = (1)(p]pz)(—1)+(4(n3r17i p, +4(n+1)nn" p, ))(8)(}15)

==l + s (”3’{’ py+4(n+ 1)”4’”2sz1)
il = PPyt ek, (n3r17i P2 +4(l’l+1)n4r27'2p1) (mOd 8191]72) ;

dlo n WDudwiwduvilli 8a, =1 (mod p,p,)

nseif 1.1.4 pP=pp, +4(n3rlT’p2 +4(n+1)n4r252p1) (mod 4p1p2) ey
p=1(mod 8) flosan 4[ DiPs 4—4(113;”1”102 +4(n+1)n4r252p1)—1

flatiu szuvaumedlufinawaay

nsaif 1.1.5 p=—pp, +4(n3r15'p2+4(n+1)n4r252p1) (mod 4p,p,) uay
p=-1(mod 8)flosan 4] —p,p,+4(ns" p, +4(n+1)nrp)-(-1)

flathl sTuvanmatliiinawnay

SN 1.1.6 pP=pp, +4(n3r151p2 +4(n+1)n4r275p1) (mod 4p,p,) uaz
p=-1(mod 8) 3zl pE4(n37‘15'p2 +4(n+1)n4r2"5p1> (mod p,p,)

ey p=-—1 (mod 8)

m, =38 m{ =pD, a, ==1

pp,y, =1 (mod 8) 8y, =1 (mod p,p,) ¥ =-1

Tnenguiuniawndevesiu aglein

e my =8 az:4(713’”151172+4(n+1)n4’”27‘2p1)
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amy, +amy, = (—1)(pxp2)(_1)+(4(”3”1S1 py+4(n+l)nn’p ))(8)(”5)
= pp,+32n, (n3rls'p2 +4(n + 1)n4r275p1>
et p=pp,+32n (ny’f‘p2 +4(n+1)n4r2"5p1) (mod8p,p,)

= I o < a o v
dio n, \Wudhwuduivinld 8n, =1 (mod p,p,)

nseif 1.1.7 pz—plpz+4(n3r17ip2+4(n+l)n4r2"'2pl) (mod 4p,p,) W
p=-1(mod 8) Wewn 4] -p p, +4(nr’ p, +4(n+1)nr p )< (K1)

Mt sruvaunatliinaiaay

nseif 1.1.8 pPEDD, 4—4(113r17‘p2 +4(n+1)n4r252p]) (mod 4p,p,) waz
p=-1(mod 8) azlan ps4(n3r17ip2 +4(n+1)n4r2s2p,) (mod p,p,)

e p=-1 (mod 8)
m, =8 my; =-p, D a =-1
m, = p,p, m, =8 a2:4(1’131”]T’p2+4(n+1)n47”282p])
ppyy =1 (mOd 8) 8y, =1 (mOd p]pZ) 3 ==l
Tnavguiipnidmndevediu avlai

amiy, +am,y, = (—1)(p1p2)(—-1)+(4(1’l31’17" P, +4(n+1)n4r2‘s2p] ))(8)(1’15)

= p,p, +32n; (ny{’“pz +4(n+1)nr," p])

e p=p,p, +32n; (n3r171p2 +4(n+1)n4r252p]) (mod8p,p,)

o n, Wudwiwduiivillv 8n, =1 (mod p,p,)
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nsei 1.2 (2/ p)=-1 uaz (p,p,/ p)=-1
n3ei 121 p=-pp, +4(n3r17ip2+4(n+1)n4rz‘§2pl) (mod 4p1p2) ey
p=3 (mod 8) iflasan 4| -pp, +4(ny p, + 4(n+1) > p) -3

@

U szuvaunieiluiuaiaas

nsdif 1.2.2 P=pp, +4(n3r17ip2 +4(n+1)n4r£[ipl) (mod 4p1p2) L
p=3(mod 8) azlan p54(n3}”17;p2 +4(n+1)n4r275p1) (med'p, py)

W p=3 (mod 8)

m =8 m = pp, a/=3
My = PPy m; =8 R :4(n3’ﬁrlp2 +4(n+1)n4r275p])
pp,y =1 (mod 8) 8y, =1 (mod ppy) tw; =1

lnenguiunimwniovesdu ozl

amiy, +aymy, = ()2, J(=1)+ (4" py +4 (4 1) p,))(8)(n)

==3p,p, +32n,; (113}‘17i D, + 4(n + 1)1/141”27'2 D )
ﬁ'af:’u p=-3p,o, N2n; (n3iqr‘p2 +4(n+1)n4r275pl) (mod 8p]p2)

il pAludwnuduiivihld 8n, =1 (mod p,p,)

SR 1.2.3 pz—plpz+4(n3r]s‘p2+4(n+1)n4r2r2pl) (mod 4p1p2) ey
p=3 (mod 8) iflosan 4] =pip, +4(nr’ p, + 4(n+ ) p) -3

F9tU STuvauNailuinalaay
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nsdivl 1.2.4 PEpp, +4(n3rls‘p2 +4(n+l)n4rZS2pl) (mod 4p,p,) uas
p=3(mod 8) 9ldn p= 4(}13}‘15‘p2 +4(n+1)n4r252p1) (mod p,p,)

ey p=3 (mod 8)

=8 m = p,p, a,=3
my = PPy my =8 By :4<n3’”1$'p2 +4(n+l)n4r2s2pl)

poy, =1 (mOd 8) 8y, =1 (mOd p1p2) »=-1
lnenguiunawndeveddu aslai

amy, +a,myy, =(3)(pp,)(-1)+ (4(;131351 p, +4(n+l)npp, ))(8)(;15)

=-3p,p, +32n, (n3rls‘ p, +4(n+1)n,n"p, )
Fou p=-3p,p, +32n, (S p, +4(n+1)mrs" p/); (mod8p,p,)

o n, Juswaudniviilv 8n, =1 (mod pip,)

nseid 1.2.5 pP=-pp, +4(n3r17‘p2 +4(n+1)n4r252p1) (mod 4p,p,) uaz
p=-3(mod 8) 9zlan pz4(n37’,71p2 +4(n+1)n4r232p]) (mod p,p,)

ey p=3 (mod &)

iy = 8 mll = PP, a = -3
"y = Prba m; =8 a, :4(’73"17‘]172 +4(n+1)n4r25zp1)
PPy =il (mOd 8) 8y2 =1 (mOd plpz) i =-1

Inengufuniawndovesdu alad

amy, +am,y, = (“3) (plp2 ) (—1) + (4(”13’”17} p, +4 (” + 1) "’4’”282 y4 ))(8) (ns )

=3p, p, +32n, (n3r,73 p, + 4(n + l)nfzs2 pl)
foiu p=3p,p, +32n, (nr' p, +4(n+ 1) p,) (mod8p,p,)

P & o & o o § v
Wo n, JWudwudunviili 8ny =1 (mod p,p,)
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nsdif 1.2.6 D= pips +4(n3;‘171p2 +4(n+1)n4r275p1) (mod 4p,p,) waz
p=-3(mod 8) \flosan 4| pp, +4(n3r]7ip2 +4(n+1)n4r275p1)—(—3)

Aty syuvauneiliinainas

nsdif 1.2.7 pE—p B +4<n3rls'p2 +4(n+1)n4r275p1> (mod 4p]p2) e
=-3 (mod 8) 3zlel p= 4(;73;;5‘p2 +4(n+1)n4r275p,) (mod p,p,)
kae p =3 (mod 8)

m =8 m; = p,p, a =-3

m, = p,p, m, =8 a, =4<n3rf'p2 +4(n+1)n4r275p])
pp,y, =1 (mod 8) 8y, =1 (mod p py) y'=-I
lnenguiuneumvdevesiu aylen
amy, +a,my, = (—3)(p]p2)(—])+<4(n3rlslp2 +4(n+1)nn"p, ))(8)(1’15)
= 3p,p,+32n; (n3r1“" P+ 4(n + 1)1141”2”'2 P1)

Wiy p=3p,p, +32n, (nm”‘lpz +4(n+ 1)n4r275p]) (mod8p,p,)

e ny \Dudrunuduyivinls 8n =1 (mod p,p,)

n36iA-1.2.8 Y= s +4(}‘73};S‘p2 +4(n+1)n4r232p1) (mod 4p1p2) G
p =*3 (mod 8) fosan 4/ pp, +4(nn’ p, +4(n+ 1) nrs p ) —(-3)

FaUU sruvauaadliiinalaay
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nsdift 2 Ansan (2pp,/p)=-1
nguiiun axle (2/p)(pp,/ p)=-1
nsdift 2.1 (2/ p)=1 uae (pp,/ p)=-1
nsdifi 211 p=—p,p, +4(np p, +4(n+)ny ) (mod 4pp,) uaz
p=1(mod 8) 9l p=4(mn’p, +4(n+1)nr>p,) (mod p,p,)
way p=1(mod 8)

m1:8 ml’:plp2 a, =1

My = PPy m, =8 a2:4(n3rlr'p2+4(n+l)n4r252p1)

ppy =1 (mOd 8) 8y, =1 (mOd p1pz) y ==l
Tnenguiuniasmievedu azldih

amy, +a,m,y, = (1)(p1p2)(—1)+(4<n3r17; P, +4(n+1)n4rzszp1 ))(8)(}15)

=—p,p, +32n, (" py + 4(n+ 1) )
(’%ﬁ?u pP=E—pp,t 32715 (7’13’”173 Py 4(?1 <+ 1)n4r252p1) (mOd 8p,p2)

e ny Wusnnwsuiviali8n, =1 (mod p,p,)

SN 2.1.2 D¥E DD, +4(n3r]71p2 +4(n+1)n4r27'2p]) (mod 4p]p2) ey
p=1(mod 8) losan 4/([)“192 ~Hl(nslf]7ip2 +4(n+1)n4r27ipi)—1

fatu sruvaunieilldinaiaas

N3G 2.1.3 pz—p1p2+4(n3rls'p2+4(n+1)n4r275p1) (mod 4p1p2) ey
p=1(mod 8) 9zlen pz4(n3rls‘p2 +4(n+1)n4r2;1ip1) (mod pp,)

way p=1 (mod &)
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m1:8 m]’:p]pz al___l
"= hp, =B o = 4(”3"1&172 +4(n+1)7l47‘;1r:171)
ppyy =1 (mod 8) 8y, =1 (mod pp,) y =-1

lngnguiunawmndevesiu ayldi

amy, +a,m,y, :(1)(‘1)1102)(—1)~|—(4<n3rls'p2 +4(n+1)nn"p, ))(8)(}75)

==p,p, +32n (}13}",51 o+ 4(n + 1)1141*27'2 B )
My p= —P\p, +32n; (”3’"15‘p2 +4(n+1)n4;"275p]) (mOd 8p1p2)

Wo n; udwiuniivinld 8n, =1 (mod p,p,)

nsiN 2.1.4 P=pp, +4(n3r15‘p2 +4(n+1)n4r252p1) (mod 4p,p,) uay
p=1(mod 8) 199910 4| pip, +4(n3rls’p2 +4(n+1)n4r;2p,)—1

AU SsuvanNetlulinalaay

N3N 2.1.5 pP=E=pn, +4(n3r]7ip2 +4(n+1)n4r2‘92p]) (mod 4p,p,) uay
p=-1(mod 8) losann 4/~p1p2 +4(n3r]7ip2 +4(n+l)n4rzszpl)—(—l)

MUU Szuvaunedlifinaiaay

N3t 216 p=pp, +4(nil p, +4(n+1)nplip,) (mod 4p,p,) was
p=-1(mod 8) azle p54(n3r]"ip2+4(n+1)n4r2"zpl) (mod p,p,)
waz p=-1 (mod 8)

i =8 m1’ =pp, q, =-1
7 = Db m, =8 a2=4(n3}’173p2+4(n+1)n4r275p1>
Py, =1 (mOd 8) 8y, =1 (mod plpz) y, =-1

lnenguuniawmniovosiu aylin
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amy, +am,y, = (—1)(p1p2)(—1)+<4(n3r17"p2 +4(n+1)n4r275p1 ))(8)(”5)

= pip, +32n, (n3r17ip2 + 4(n+ 1)n4r275p1)
Wiy p = pp, +32n(n p, +4(n+1)nr p) (mod8p,p,)

o I Wuduuduivinld 8n, =1 (mod p]pz)

nseifl 217 p=-p,p, +4(n3rls‘p2 +4(n+1)n"p,) (mod 4p,p,) ey
p=-1(mod 8) flosann 4 [ — Pl +4(n3r1$'p2 +4(n+1)n4r275p])—(—1)

fatil syuvALNATlTinaLRas

nseid 2.1.8 P=pDp, +4(n3rls’p2 +4(n+1)n4r252p1) (mod 4p,p,) uay
p=-1(mod 8) azlyn p= 4(n3r1S' o +4(n+1)n4r252p1) (mod plpz)

e p=-1 (mod 8)

m; =8 mll -V, a; =1
My = Oy my, =8 a, :4(n3rls‘pz+4(n+l)n4r;2p‘>
PPy, =1 (mOd 8) Sy, =1 (mod plpz) ¥, =-1

Tnevguiioniaungvesdu aliin

amly, +a,m,y, = (—1)(p1p2)(~1)+<4(n3r1$' p, +4(n+1)nn"p, ))(8)(175)

=i+ 3%m, (nm‘“ py+4(n+ 1)”4’"252 Py )
Mt p=pip, +32n,(nr” p, +4(n+1)ns" py ) (mod8p,p, )

dlo n, Wudwnuduiivinld 8n, =1 (mod p,p,)
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nseif 2.2 (2/p)=—1 was (pp,/p)=1
Ny 2.2.1 p=E-pp, +4<n3rls’p2 +4(n+1)n4r252p]) (mod 4p,p,) was
p =3 (mod 8) dlesan 4 [ -p.p, +4(n3r15‘p2 +4(n+1)n4r232p1)-3

ety sruvaunailiiinainas

nsein 2.2.2 pP=pp, +4(n3rls‘p2 +4(n+1)n4r275p1) (mod 4p,p,) uav
p=3(mod 8) 9lin p= 4(;13;‘15'1192 +4(n+1)n4r275p]) (mod p;p;)
ey p=3 (mod 8)

m,:8 m{=p1p2 a1:3 |
= PP my =8 ' e = 4(”3’”151172 +4(n+1)n4r27ipl)
pip,y, =1 (mod 8) 8y, =1 (mod p,ps) “y=~1

a A al Y
Tnengufjunawmnasvesdu ezl

aymy, +aym,y, <(3) (Bip, (1) + (4(’73’”1S] p,+4(n+ 1)”4’”2T2 b ))(8)("’5)

=48 D)y +32n, (n3r1S‘ p, +4 (n + 1) mrzTz By )
oty p=-3p p,i+ 32n ("3’”1& py+4(n+)nn’p, ) (mod8p,p,)

o n, (udiuuAnivialv 8n, =1 (mod p,p,)

AsIN 223 p=-pp, +4(n3r17ip2 +4(n+1)n4r2"5p,) (mod 4p,p,) uay
p=3 (mod 8) flosan 4 | -pip, -i~4(n3r17‘1p2 +4(n+1)n4r27ipl)—3

f9tiu syuvaunAtlilinalaas

NS 2.2.4 pP=pD; +4(n3r173p2 +4(n+1)n4r252p1) (mod 4p,p,) uay

p=3(mod 8) 9lan p= 4(n3r]T’ p,+4(n+ 1)n4r252p1) (mod p,p,)
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wayr p=3 (mod 8)

m =8 m{:plpz a =3

My =Py m, =8 a, =4(n3r171p2+4(n+1)n4rzszpl)
Py =1 (mOd 8) 8y, =1 (mOd p1p2) Py ==l
lnevguijunawndevesdu aglg
amy, +a,m,y, = (3) (plpz)(_l) i (4(7’137”171102 + 4(72 + 1)}14}”2‘%]71 ))(8) (”5)
=-3p,p, + 327 (n31”17}p2 +4(n+ 1) n4r2S2pl)

ﬁﬁﬁgu pP==3pp, +32n (n3r]7ip2 +4(n+1)n4r;2p1) (mOdSpIpz)

Wio g \Wudnudisdiviild 8n, =1 (mod p,p,)

n3eif 2.2.5 pP=-pp, +4(n3r181p2 +4(n+1)n4r252p]) (mod 4p,p,) uaz
p=-3(mod 8) alain p z4(n3qs‘p2 +4(n+1)n4r2S2p]) (mod p,p, )
WAy p=-3 (mod 8)

m, =8 m[':plp2 a =-3
(eIl =8 dy :4(}73’"1&‘02 +4(”+1)n4rzszp1)
PPy =1 (mOd 8) 8y, =1 (mOd p1p2) Py o]

< < = ¥ 1
lngnqufunimsndevosiu azlddn

amy, +a,m,y, = (~3)(p1p2)(—1) +(4<n3r151p2 +4(n+1)n,r" p, ))(8)(115)

=3p\p, +32ny (’73’”15l py+4(n+1)nr" pl)
ﬁ\jﬁu P3P, +328; (}73’”15‘I P +4(n+ 1)n4rzszp1) (mOd 8P1p2)

o, Dudwaufiudivinlik 8n, =1 (mod p,p,)
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N36in 2.2.6 PEDD, +4(n3r151p2 +4(n+1)n4r275p1) (mod 4p,p,) uay
p=-3(mod 8) Lfiaamﬂ 4]plp2 +4(I’Z37’1S1p2 +4(n+1)n4r27‘2p])_(*3)

flatiu syuvaunAtllTnaLRas

nsiif 227 p= - DD +4(n3r171p2 +4(n+1)n4r27ipl> (mod 4p,p,) way
p=-3 (mod 8) azlei pz4(n3r17ip2 +4(n+1)n4r275p1) (mod p,p,)
ey p=-3 (mod 8)

m; =38 m = p,p, a, =-3

Wy = B m, =8 a, = 4(!%73“172 +4(n+1)n4r275p1)
pp,y, =1 (mod 8) 8y,=1 (mod pp,)" y.=-1

enguiuniaviovesiu 93199

amy, +a,m,y, = (—3) (plpz)(—l)+(4(n3}f]73p2 + 4(n+l)n4r275p1))(8)(n5)

=3p p, +32u; (ny‘lr1 Py # 4(n+ ])n4r27'2p1)
ﬁ’dﬁgu p=3pp, +32n; (nm"“pz +4(n+1)n4r27'2p1) (mod 8p1p2)

o n, \Wudwauduividlvl 8n, =1 (mod p,p,)

nsdii 228 p =p,p, +4(n3r173p2 +4(n+l)n4r;2pl) (mod 4p,p,) uay
p=-3 (mod 8) esann 4[p1p2 +4(n3rl'/1p2 +4(”+1)”4’”2S2p]')_(_3)

Aty syuvaunmedlifnawnay
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Pnnsaviauasagulai

L p=-pp,+32n(nK" p, +4(n ) p,) (mod 8p,p,)
z—p1p2+32n5(n3r,‘p2+4(n+1)n4r22p1) (mod 8p,p,)
= p,p, +32n, (n1 p, +4(n+1)ngp,) (mod. 8p,p,)
= p,p, +32n; (nmrlpz +4(n+1)n4rzslp,) (mod 8p;p,)
=-3p,p, +32n, (nsr]”p2+4(n+1)n4rz"'zpl) (mod. 8p,p,)
=3 p,p, +32n,(n1" p, +4(n+1)ngp) (mod 8p,p,)
=3p,p, +32n,(nr p, + 4 (n+ ) rp,) (mod 8p,p,)

(ops 1 5)= =3p,p, +32n, (5" p, +4(n ¥ Vs *p,) (mod 8p,p,)

-1, p=-p,p,+32n(ny p, &4 (n ) n,r,” p,) (mod 8p,p,)

) )

(
= —p,p, +32n, (nf py+4(n*1)nr p,) (mod 8p,p,
= pip, + 320 p, + 4 (n+1)n,r p,) (mod 8p,p,)
= p,p,#32n, (n1 p, +4(n+1)nr"p,) (mod 8p,p,)
= 3pp, +32n, (np® p, +4(n+1)n,r" p,) (mod8p,p,)
==3pip, +32n, (n1' p, +4(n+1)nz p,) (mod 8p,p,)

=3p,p, +32n (nwrls‘ D, +4(n+1)n4rSZ p]) (mod 8p,p,)

_3p1p2+32n5<nr p2+4(n+1)n42 pl) (mod8p1p2)

e S, e {2,406, Q,p -1}, 8,€{2, 4,6, ..., p,~1}, Te{l, 3,5 ... p~2},
e{l,3y5, N, p, -2}, K way 7, JusnUguguenla p, uag p, ANE19U
way i n, uar n, \udnauiduiiaeandos 4p,n =1 (mod p,), 4pn, =1 (mod p,)

wag 8n, =1 (mod p,p,) MWAWY
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3.3 JUuuudwauanEd p We p =3(mod 4)uaz p, =3(mod 4)
vaufjun 33.1: W p, uaz p, Wudwamawed laed p, =3(mod 4)uaz p,=3(mod 4)

WwsazdusEusalisy p =4m+3 waz p, =4n+3 dwsuuvesaudy m uas »

L 6 m+n Qudwnufiug udh pp, =1(mod 8)
2. & m+n duwaudud udh -3p,p, =1(mod 8)
Agav : 1 aund m+n Budnnwdiug sawsadou m+n =21 dwuunsuuiy /
a2l pp, =(4m+3)(4n+3)=16mn+12(m+n)+9 =16mn+12(20)+ 8 +1 =8(2mn+3[+1)+1

oty pp, =1(mod 8)

2. @uNR m+n \Judnudud snennsodou m+n=20+1 dmSuuiesaingy
2glean plpz=(4m+3)(4n+3)=16mn+12(m+n)+9=l6mn+l2(2l+l)+9=8(2mn+31)+21

wsnzaztiu ~3p,p, = 8(=6mn —91) =63 =8(~6mn—-91)~64+1=8(<6mn~9/ -8)+1

e -3p,p, =1(mod 8)

nauun 3.3.2: 1 p, p, uaz p Wudwiuanwiza'@s p =3 (mod 4), p, =3 (mod 4),
p| pyesp| p, wswaztusaunsadou prs dm+3 uay D, =4n+3 dwmsuueiiuiusy

m Lae n
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v [ (< < ! 1%
1. 01 m+n LUUQWU’]UW\@J@ bbe1d

(2p1p2 /p) =

e 5, el 4 6y vous By

e{l, 35, ...,

ey ny, n, ueg ny Wudnuduiidenades 4p,n, =1 (mod p,), 4p,

l, p=pp,+128n, ((n+l nr p2 m+1)n4rszp1) (mod 8171172)
(( ) ( )

= pub; 1284 n+1 nr p,+ m+1)nr p,) (mod 8p,p,

==, by 1280, n+1 nr 'p,+ m+1)n4r22p1) (mod 8p, p,
(

(
E—p1p2+128n5( n+1)np”

)

(m +1) rzszp1> mod 8p,p,)

=3p,p, +128n )
(m+ )

m+1)n, rzzpl) (mod 8p, p,
Hn, (

((n+1)nr Pyt
53p]p2+128n5((n+1)nr p,+ 2‘1p]) mod 8p,p,

=-3p,p, +128n, ((n+1) " p, + m+1)n4r2‘92p]) (mod 8p,p,)

(
((n+

(n+ )" p, +(m+1)nrs P1> (mod 8p,p,)
(n+1) (

==3pp, +128n,((n+ n3r Pyt m+1)n4r75p1) (mod 8plp2)

=, pEpH #1280,
m+Ynr" P1) (mod 8p,p,)

(
= p, p, #1287, ( n+1)nr p2

E-p1p2+128n5( n+1)nr’ p, & (m+Yn,n" p,) (mod 8p,p,)
E—p]p2+128n5< (n+1)nr" pyt m+1)n4r22p1) (mod 8p,p,)
=3p,p, +128n,(( n+1)nr py+(m+1)nn"p,) (mod8p,p,)
=3p,p, +128n,((n+ 1)’ p, + (m+ 1) p,) (mod 8p,p,)

=-3p N, 1R, ((n+l n3r] Py % m+1)n4r2‘2p]) (mod 8p1p2)

s—3p1p2+128n5((n+1 nr'i p, + m+1)n4r27}p1) (m0d8p]p2)

-1}, §£ 4.6, ...p, -1}, [€{l,3,5 ..,p-2},

p{=2}, niee r, JusinUgugiuuenla p, way p, audisu

n, =1 (mod p,)

uwaz 8n, =1 (med p, p, ) auadu
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v =4 o @ a} %
2. 01 m+n WUUDIUIUGUA A7

I, p=-3pp,+128n((n+1) ) p,y + (m+1)n4l’zszpl) (mod 8p,p,)
(

((

= -3p,p, +128n, ((n+1)nr" p, + (m+1)n p) (mod 8p,p,)
=3p,p, +128n((n+1)nyr" p, + m+1) 727 py) (mod 8p,p,
=3p,p, +128n ((n+1)n’ p +)nr’p,) (
E—p1p2+128n5((n+l)nr p, +(m+1)nn>p,) (mod 8p,p,
=~ p,p, +128n, ((n+ 1) p, + (m+1)nr" p,) (

= pp, +128n, ((n+1)nyl p, +(m+1)nr" p,) (mod; 8p, p,)
= p,p, +128n, ((n+ 1) ng’ p, +(m+1)nyr pl) (mod 8p]p2)

(2pp,/ pP)=

del, pz~3p1p2+128n5( n+l) nr p,+ m+1 nr Iz

— ~—
A Y
3
o
ol
=
=

(
=-3p.p,+128n ((n+l nr p, + (m+l) g p,

S

53p1p2+128n5((n+1)nr Pyt m+1) n,r, P1) (mod 8p1p2)
z3p1p2+128n5((n+1)nr DN 1)n4r2 pl)
=-p,p, +128n, n+1)nr1 bt 1 }’l41’2 pl)

=-pp, +1284 ( n+1)n3r]"p2 m+1 p1

sp1p2+128n5((n+1 Y, p, +(m+1)n,r P1) (mod 8p1p2
Ep1p2+128n5((7’l+1 nrlr‘p2 m+l n4r2 pl)

Slo S, e{2, 4 6, . 4B =8, (2, 4,6, ....,p, -1}, (L, 3,5 .., p,—2},
< o w
e{l,3,5 ..., p, 2N Wae 1, Jusinlgugiuwenla p, uae p, AWEWIU
way ny, n, wag hy) Wusnnuduiigenades 4pn =1 (mod p,), 4pn, =1 (mod p,)

uaz 8n, =1 (mod p,p, ) Auanu
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WU NNBIUN LTIV
v

l, p=pp,+1 6(n0n3rls' D, +myn, > pl) (mod 4p,p,)
=-pp,+ 16(n0n3rlr' D, +mon4r2T2pl) (mod 4p,p,)
=p,p, +16(n0n3r17ip2 +mgn, T pl) (mod 4p,p,)
=-pp; ‘*‘16(”0’73’”151 P+ monzzrzsz pl) (mOd 4p1pz)

(ppy/p)= . ;

-1, p=pp, +16(n0n3r] "Dy +mon4rz‘2p]) (mod 4p1p2)
=-pp; Jr16(”o’73rlsl Py +mgn,ry pl) (mOd 4p1p2)

=p,p, +]6(110;13;~,S]p2 +mon4r275pl) (mod 4p]p2)

=-p,p, +16(non3r]7ip2 +mon4r2s2pl) (mod 4p p,)

o S €{2, 4,6 ...p-1}, S,€{2, 4,6, ... p,-1}, T €{l, 3, 5, .., p, =2}

T,e{l, 3,5, ..., p,~2}, 1 waw r, Wusnugugiunenla p, uay p, Alerdu uay

Hys Mys 1y Wag 1, Wusnaufiuiiaonndes p, =4n, -1, p, = 4my=1,"4p,n, =1 (mod p,)
way 4pn, =1 (mod p,) Audsiy

I, p==l(mod 8)

Wwavtiu(my=m+1 way n, =n+1 dwalv
-1, p=13 (mod 8)

wa (2/p)={

i p—zp]pz+16((n+1)n3r15‘p2+(m+1)n4rzs2pl) (mod 4p]p2)
z—plpz+16((n+1)n3r173p2+(m+1)n4r275p1) (mod 4p1p2)
;p]p:+16((17+1);13;"]T‘1)2 +(m+1)n4r2"'zpl) (mod 4p,p,)
E—p]pz+16((n+1)n3rls'p2+(m+1)n4rfzpl) (mod 4p,p,)

(pp./p)= ; ;

=1, psp]p2+16((n+l)n3r]‘p2+(m+1)n4r23pl) (mod 4p,p,)
z—plpz+16((n+1)n3rls‘p2+(m+1)n4r275p]) (mod 4p1p2)

sp1p2+16((n+l)n31351p2+(m+1)n4r275p1) (mod 4p,p,)

E—plpz+16((n+l)n3r173p2+(m+l)n4r;2pl> (mod 4p]p2)
o S, e{2, 4,6, op -1}, S, €{2, 4,6, .., p,—1}, Te{l, 3,5, ..., p-2},
T,e{l, 3,5 ... p,-2}, 7, waz r, \JusinUgugiunenla p, uez p, AMuAIFU uay

n, way n, Wudnuduiidenades 4p,n =1 (mod py)uaz 4pn, =1 (mod p, ) mudeiu



a I3 ° c | [
L auud m+n JJudnuug alan
NSl 1 wWasan (2pp,/p) =1

nnnquiiun aldd (2/p)(pp,/ p) =1
nsaidl 1.1 (2/p)=1 uaz (p.p,/p)=1
NS 1.1.1 p=pp, +16((n+1)ny" p, +(m+1)nr*p,) (mod 4p,p,) uaz
p=1(mod 8) agléh p=16((n+1)ny’ p,+(m+1)nr p,) (mod p,p,)

Lae p=1(mod 8)

m‘:8 mI’:plp2 CIIZI
T2 = PPy }’}’1; =8 a, :16((n+1)n3,,.13|p2+(m+1)n4r252p1)
pp,y, =1 (mod 8)  8y,=1 (mod pp,) y =1

Tngnguiuniawndevesdy awlai
amy, +a,m,y, = (1)(p1p2)(1) + (1 6((n + l)nms‘ D, +(m - 1)n4r252p| ))(8)(175)

= pipy +128n; ((n+1)nyr" p, p{met B py)
Foifu p = pp, +128n, (n+1)ne’ py +(m+1) " p) (mod8p,p,)

dlo n, WWudaudnivinld 8ng=1 (modyp,p,)

N3 1.1.2 pz—plpz+16((n+1)n3r,7ip2+(m+1)n4r275p]) (mod 4p,p,) uag
p=1(mod 8) Aasan 41-pp, 4—16((n+1)n3r17“p2 +(m+l)n4r2"5pl)—l

STl sruvaunadlifinawaas

N56IN-1.1.3 DEP D, 4—16((7f1+1)n3r17ip2 +(m+l)n4r275pl) (mod 4p1p2) ey
p=1(mod 8) 2zl pslé((n—kl)nm”pz+(m+1)n4r275p1) (mod p,p,)

Wy p=1(mod 8)
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m, =38 m = pp, @ =1
i, = P B, =8 = 16((;7+1)n}rlr‘p2 +(m+1)n4r275p1)
pp,y, =1 (mod 8) 8y, =1 (mod p[pz) y =1

Tnevguiuniewvdovssdu Azl
amy, +a,myy, =(1)(p,p,) (1) + (1 6((n +1) ' py +(m+1)n,r p, ))(8)(145)

= Byt L g ((n+1) n" p, +(m+ 1)?Z4F275P1)
fuils p = pyp, +128n, ((n+1) s p, + (m+1)n ) (modSp,p,)

e n; Dudnubuiivily 8n, =1 (mod p,p,)

N3Nl 1.1.4 pz—p1p2+16((n+l)n3qS‘p2+(m+1)n4r2'*2p]) (mod 4p p,) uay
p=1(mod 8) flosen 4X—p]p2+16((n+1)n3r15'p2+(m+1)n4r282p[)——1

A9t sruvaunmedliinalaay

nsiiN 1.1.5 p:—:plpz-l—l6((n+1)n3rls'p2 +(m+1)n4r252p1) (mod 4p,p,) uay
p=-1(mod 8) flesan 4'|.pps ~+—16((n~|—1)n3r15'p2 +(m+1)n4r282p])—(~1)

flatu syuvaunatliinanae

nseif 1.16 pz—plpz+16((n+1)n3r]'”p2+(m+1)n4r275p1) (mod 4p,p,) uay
p=-1h(mod 8) alain p= 16((n+1)n3r,75p2 +(m+1)n4r275p,)(mod pp;)

ag p=—-1 (mod 8)

) =S m = p,p, a =-1
= DP, my =8 @, :16((n+1)n3r17"p2 +(m+1)n4rz7ép1)
pp,y =1 (mod 8) 8y, =1 (mod p,p,) y =1
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lngnguiuniewimdevesiu szl
aymy, +a,myy, = (-1)(p,p,) (1) + (16((17 +1)nr p, + (m+1)n,n" p, ))(8) (ns)

==pp, +128n; ((”+ 1)’737‘]7i}72 +(m+l)n4r2T2pl>
é}\jﬁu P= =Ty t 1285, ((n L 1)n3}’171p2 +(m + 1)n4r27ip1) (mOd 8p1p2)

dle ng Wudwuduivinli 8n, =1 (mod p,p,)

nsdif 1.1.7 psp]pz+16((n+1)n3rlr‘p2+(m+l)n4r2T2p,) (mod 4p,p,) uay
p=-1(mod 8) Lﬁladmﬂ 4[p1p2 +16((n+1)n3iqzip2 +(m+1)n4r275p1)—(—1)

fatiy syuvaunedliinaieas

N3 1.1.8 BE~=p.Db, +16((n+1)n3rls'lz72 +(m+l)n4r252pl> (mod 4p,p,) uag
p=-1(mod 8) alsin p516((n+1)n37’15‘p2 +(m+1)n4rzszpl)(mod Pp,)

hae p=-1(mod 8)

m =8 m = pp, a,=-1
™= P =8 = 16((n 4 1) py + (4 s )
ppy, =1 (mOd 8) 8 =1 (mOdplpz) W=l

IneVg U UNLAADUD LAY 1IN
a,ml'y1 + 0,00 Y (——l)(p,pz)(l) -+ (16((n+ 1)}731”15‘192 + (m + 1)n4rzsﬂp1 ))(8)(1’15)

=SSPy L, ((”+ Dmyn’ py +(m+1) n4,,25'zpl)
o p=-pp, +128n; ((n +1) " p, +(m +1)n4r2~%‘zpl) (mod8p,p, )

- @ o 2 oo v
Wie'a WuduAuivinly 8n; =1 (mod p,p,)

nsaifl 1.2 (2/p)=—1 uag (p,p,/ p)=-1
NIt 1.2.1 p§p1p2+16((n+1)n3r17ip2+(m+1)n4r252p1) (mod 4p1p2) ey

p=3(mod 8) flown 4 / D Ds +16((n+1)n3rf‘p2 +(m+1)n4r282p1)—3



fatu szuvauneiliiinaas

N3t 1.2.2 p=-pp, +I6((n+1)n3rf’p2+(m+1)n4r275p1) (mod 4p,p,) uaz
p=3(mod 8) wliin p= 16((17-}—1)}13;3S‘p2 +(m+l)n4r275pl>(mod np,)

Wy p=3 (mod 8)

m =8 m, = p,p, a =3
iy, = Py Py m, =8 a, =16((n+1)n" p, +(m+1)n4r27‘2p1)
iy =1 (mOd 8) 8y, =1 (mOd p1p2) ¥ =1

TnenguiuniAwnaeraddu 9wl
amy, +a,my, =(3)(p,p,) (1) + (16((n o 1)n3r]‘9' py+(m+ 1);'141”27'2]31 ))(8)(715)

=3p,p, +128n ((n + 1) p, +(m+1) n,r? pl)
et p=3p.p,+1280 ((n+ ), p, +(m+1)n4r275p,) (mod8p,p,)

- [ o 2 o o v
Wio n, Wudwaueunvilly 8n, =1 (mod p, p,)

nsdifl 1.2.3 P=DpD, +16((n+1)n3r15'p2 +(m+1)n4r2"‘2p]) (mod 4p,p,) wag
p=3 (mod 8) flesnn 4[p1p2 +16((n+1)n3r]s'p2 +(m+l)n4rzrzpl)—3

fatiu szuvaunatbifinalaay

N3t 1.24 pE-pp, +16((n+1)n37'173p2 +(m+1)n4r;3p]) (mod 4p]p2) ey
p=3Ymod 8) wléi p= 16((n+l)n3r]"ip2 +(m+l)n4r252pl)(mod pps)

e p =3 (mod 8)

m =8 m = p,p, a=3
= PP "y = % =16((n+1)n3r171p2+(m+l)n4r252pl)
ppy =1 (mOd 8) 3y, =1 (mod plpz) y; =1
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Ingnquiunirwvasroiu azléan
iy F dy sy, = (3)(p1p2)(1) + (16((n + 1) nr' p, + (m - 1)n4r232p1 ))(8)(;75)

=3pip 12805 (n+ ) py + (m+ ) )
ﬁd‘ifu P=0p0, %1 280, ((n+1)n3r175p2 +(’77"'1)’74’”252171) (m0d8p1p2)

A | ° 2 a0 v
o n JWudwaudniivihli 8ny =1 (mod p,p,)

nseif 1.25 p=pp, +16((n+1)ny p, +(m+1)nr"p) (mod 4p,p,) uaz
p=-3(mod 8) azlsin p 516((n+1)n3r,7ip2 +(m+1)n4r252p1)(mod PiPy)

ae p=-3 (mod 8)

m =8 my = plp2 a,=-3
= PP m, =8 Hy = l6((n+1)n3r17ip2 +(m+1)n4r252p1)
PP,y =1 (mOd 8) 8y, =1 (mOd p1p2) » Hl

lngnguiunaumdevesdu azlein
amy, +a,myy, = (=3)(p,p,) (1) + (16((}1 +1) g’ p, +(m+1)n p, ))(8)(n5)

=P+ g ((n+ 1)”3’”17ip2 +(m+ 1)”4’”2‘%[71)
éﬁ‘li;u P= —-3p]p2 +1287’15 ((}’l*i"])nﬂ,iﬂpz +(m+l)n4rf2pl> (modgp]pz)

e ny dududnivhlviga, =1 (mod pp,)

nsei 1.206 pz—plpz+16((n+1)n3r15'p2+(m+l)n4r275p,) (mod 4p,p,) uay
p=-3(mod 8) 1osan 4/—p1p2+16((n+1)n3r]‘*"p2+(m+1)n4r2"2p1)—(—3)

faty syuvauneillifinaiaas

nsein 1.2.7 P=Dpp, +16((n+1)n3r,S’p2+(m+1)n4r275p1> (mod 4p,p,) uaz
p=-3(mod 8) 3l p 516<(}7+1)113}"]S‘p2 +(n1+l)n4r275p,)(mod pp,)

e p=-3 (mod 8)
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m =8 m; = p,p, o =-3
m,=p.p, m;, =8 g, = 16((n+1)n3r[s‘p2 +(m+1)n4rzrzp1>
ppy,=1(mod 8) 8y,=1(mod pp,) y =1

lngnguiunieumdevesiu szl
amy, +amyy, =(=3)(p,p,)(1)+ (1 6((11 +1)ni™ p, +(m+1)n,r” p, ))(8)(n5)

==3p,p, +128n; ((n + 1) ish> p,+(m+ 1) > p1>
ity p=—3p.p, +128n, ((n+ Dni™ p, +(m+ 1)n4r275p1) (mod8p,p,)

o, Wudwnufiuiviild 8n, =1 (mod p,p,)

N5 1.28 p=—pp, +16((n+1)n3r17ip2 +(m+1)n4r;2p1) (mod 4p1p2) ey
p=-3(mod 8) Lﬁadmﬂ 4/—plp2 +16((”+1)n3r1"1p2 +(M+l)n4rz&p])*(-3)

AItY Syuvaunatlldualaas

SR 2 Arsan (2p,p,/ p)=-1

nnguiun gledn (2/p)(p,p,/ p)=-1

NS 2.1 (2/p)=1 uaz (pfp, Mp)=-1

NS 2.1 p=pip, H16((n+ 1) p, +(m+1)nrp, ) (mod 4p,p,) uae
p=1(mod 8) Wldi p=16((n+1)ny' p,+(m+1)nr%p,) (mod p,p,)
way p =1(mod 8)

m, =3 m = pp, a =

" =il i, =& e :16((n+1)n3rlrlpz+(m+l)”4’"zszp1)
ppy, =1 (mOd 8) 8y, =1 (mod plpz) =1

lngnguuniavivdevesiu ayléin
amy, +a,myy, =(1)(p,p,)(1)+ (16((17 +1) " p, + (m+1)n,r"p, ))(8)(115)

Sy

= p,p, +128n, ((n+ Dngr' p, +(m+1)n,r pl)



et p=pp,+128n, ((n+l)n3rl7i o) +(m+1)n4r252p1) (mod8p,p,)

e ny \Judnnusnviild 8n, =1 (mod p,p,)

N3 2.1.2 p5~p1p2+16<(n+1)n3lfls‘p2+(m+l)n47275p1) (mod 4p,p,) uag
p=1(mod 8) desan 4] -p.p, +16((n+1)n3r1$‘p2 +(m +1)n4r275pl)—1

flatiu sruvauneilliinaiaas

nsel 2.1.3 p=pps +16((n+1)n3rls‘p2 +(m+1)n4r275p]) (mod 4p]p2) ey
p=1(mod 8) 2zl p516((n+1)n3r15‘p2 +(m+1)n4r27%p1) (mod'p,p,)

ey p=1(mod 8)

m1:8 m;:plpz alzl
my, = p\p, m, =8 a, =16((n3 1) " p, + (m+1)nrf p,)
ppy =1 (mOd 8) Sy =1 (mod plpz) ¥ =1

lngnguiuniamndevesiu azlin
amy, +a,myy, =(1)(pp,) (1) + (1 6((11 + l)nﬁs‘ p,+(m+ 1)1147’2,7'2 12 ))(8)(115)

= pipy + 128 [+ ) p, + (m+ 1) )
o P=pp, + 10 ((”+ 1),,13,,151[72 +(m+1)n4r27'2p1) (mod8p,p,)

i ng Wuinnudunvily 8n =1 (mod p,p,)

3N 2.1.4 P==pp; +16<(n+1)n3r171p2+(m+1)n4rj2pl) (mod 4p]p2) e
p=1(mod 8) dlosan 4[—p]p2 +16((n+1)n3}171p2+(m+l)n4r252p])—1

fatY Sruvaunatlidnalaay

7
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nseif 2.1.5 P=Dp.D, +l6((n+1)n3r171p2+(m+1)n4r252p1) (mod 4p,p,) uaz
p=-1(mod 8) esan 4/ pip, +16((rz+1)173r]7ip2 +(n1+1)n4r2s2p])—(~1)

faty sruvaunailliinalaay

n3aif 2.1.6 p==pp; +16<(n+1)n3r15‘p2 +(m+l)n4r275pl) (mod 4p,p,) waz
p=-1(mod 8) 9zl9an p= 16((n+1)n3rlslp2 +(m+1)n4r275p1>(m0d np,)
Wae p=—1 (mod 8)

m1:8 m;:p]pz a]:—l
M= Pl m; =% y :16<(n+1)n3r151p2+(m+1)n4r275p1)
oy =1 (mOd 8) Sy, =1 (mod plpz) P =1

lagnguiuniavivdevasdu agldi
aymiy, +aymyy, = (=1)(p,p,) (1) + (l 6 ((n +1) i p, + (m+1)n,r" p, ))(8) (n5)

==l T 1200, ((n+ l)nﬁSlpz & (m * 1)”4’”27.2171)
i p=—p,p, +128n, ((n+1)n" gy+(m+ ) p,) (mod8p,p,)

Wo n Wusruwmduayvinly 8n.=1 (mod
s s PP,

nseif 2.1.7 D= P\ +16((n+1)n3r15‘p2 +(m+1)n4r2"'2p]) (mod 4p1p2) ey
p=-1 (mod(8) losan 4| p.p, +l6<(n+l)n3rls‘p2 +(m+1)n4r275p,)—(—1)

AatU seuvaunailiinaiaay

ns6in 2.1.8 pPE-pY +16((n+1)n3l”17ip2 +(m+l)n4rzs2p]) (mod 4p1p2) L
p=-1(mod 8) 3zlain p= 16((n+1)n3r,71'p2 +(m+1)n4r252p1)(mod pips)

wae p=-—1 (mod 8)
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m =8 m = p,p, a = -1

!

Vo = Pl m, =8 a2:16((n+1)n3}’173p2+(m+1)n4r232p1)
pp.y, =1 (mod 8) 8y, =1 (mod pp,) =1

lngvgufjuniasndevosdu alimn
amm+%%%:@u@mgm+04@+n@ﬁm+@HQW¢MDQXm)

=—pp, +128n; ((n + 1) 7’131”17-I p,t (m + 1)n4r232p1)
ol =i, + 1280 (1) 2y +(m 4 )i p,) (m008p,p,)

ey Wudhuduivhly 8n, =1 (mod p,p,)

NS 2.2 (2/p)=-1uae (p,p,/ p)=1
N3l 2.2.1 pzplpz+16((n+1)n3r15'p2+(m+1)n4r252p1) (mod 4p,p,) uaz
p=3(mod 8) esann 4[p]pz+16((n+1)n3r,S‘p2+(m+1)n4r252p,)—3

flatiu sruvaunatliinalaas

n3if 2.2.2 P=-pD, 4—16((}44—1)7134”[92 +(m+1)n4r275p1) (mod 4p,p,) uay
p=3(mod 8) azlan pz16((;1+1)n3r171p2 +(m+1)n4r275p])(mod D)

Way p=3 (mod 8)

m =8 m;:plpz a =3

"= PP m, =8 az:16((”+1)n3’37ip2+(M+1)”4F272p1)
VS (mOd 8) 8y, =1 (mOdp1p2) y =1

Tngugufunimwndevesiu azlin
amm+%%b:@xgmxoqm«mn%w%+@H0magpmx%)

= B 1280, ((n+ 1)n3rlT|p2 +(m+ 1)”4’”272171)
i B3ty 41280, ((n+1)n3r]T'pz +(m+l)n4r275pl) (mod8p1Pz)

a [ o @& o v
o a, Wwiuduivili 8n =1 (mod p,p,)
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N3N 223 p=pp, +16((n+1)n" p, +(m+1)nr" p,) (mod 4p,p,) uae
p =3 (mod 8) Lﬁaﬂﬁ]’m 4[p1p2 +16((n+1)n3,,17ip2 +(m+l)n4r2'[ép,)~3

sty sruvaunedliiinawaas

N3 2.24 p= —-pp, + 16<(n+1)n3r]s’ P, +(m+1)n4rz‘%pl) (mod 4p,p,) waz
p=3(mod 8) azle p= 16((n+1)n3rf'p2 +(m+1)n4r;2pl)(mod pps)
e p=3 (mod 8)

m1:8 m]/:plpz a1:3
m, =pp, m, =8 a = 16((n+ 1)”3’”15"[72 +(Wl \F 1)7’147’zszp1)
ppy =1 (mod 8)  8y,=1(mod pp,) » =1

IngnguiuniAumaevedu awlei

aymy, +a,m,y, =(3)(p,p,) (1) + (1 6((n +1) nr b, + (m+ ])n4r2‘g2p] ))(8) (ns)
=3p, p, +128n ((n -+ 1) n3r]‘q' O\ (m + 1) n4r2$2 i )

ety 2=3pps 1280, ((n +1) 5 Pyt (m+1)nr" p, ) (mod8p,p,)

o, Wudwaufuiviily 8ng=1 (mod p,p,)

nseif 2.2.5 P =P +16(()'74»1)}13}”]S‘p2 +(m+1)n4r;2pl) (mod 4p1p2) G}
p=-3(mod 8)azlein p= 16((n+1)n3r15‘p2 +(m +1)n4r252p])(mod PPs)
Way p=-3 (mod 8)

m, =8 m, = p,p, a =-3

i, ™ P D, m, =8 & = 16((n+ D p, +(m+ 1)n4r251p})
ppy, =1 (mod 8)  8y,=1(mod pp,) y =1

Inenguiunieumndoroiu azlin

amy, +a,my, = (—3)(13“172)(1)+(16((11—#1);13115‘;92 +(m+1)nn"p, ))(8)(115)

=-3p,p, +128n, ((n+1)n3rlslp2 +(m+ 1)”4682191)



ety p==3pp, +128n, ((n +1)n3r15’ p, +(m +1)n4r252p]) (mod8p,p,)

do n, Wudnusuaviili 8n, =1 (mod p,p,)

nseif 2.2.6 ps—p]p2+l6((n+1)n3}”1”pz +(m+1)n4r275p1) (mod 4p1p2) bl
p=-3 (mod 8) \fosan 4] =pup, +16((n+1) " p, + (m+ 1) p, ) —(-3)

flatiu sruvaunadliiinainas

nsaif 2.2.7 = pips +16((n+1)n31371p2 +(m+1)n4r275p]) (mod 4p,p, ). uay
p=-3(mod 8) aliin p= 16((rz+l)nsrlyip2 +(m+1)n4r275p])(mod p]pz)
ez p=-3 (mod 8)

m, =8 m = p,p, a, =3
m,=p.p, m, =8 a2:16((n+1)n31”]73p2+(m+l)n4r275p])
ppy =1 (mOd 8) 8y, =1 (mOd plpz) » =1

lnenguiunewndevssiu ezl
aymyy, +amyy, = (=3)(p,p, )1+ (1 6((n +D) ' py +(m+1)n,r" p, ))(8) (n5)

==3p,p,+128n; ((n+1)n3rl73p2 +(m+1)n4r275p])
ety p=-3p,p, H128n, ((;7Jrl)}13r]7ip2 +(m+1)n4r275p1) (mod8p,p,)

dlo n, \Hus @il 8n, =1 (mod p,p,)

N3N 2.2.8 pz—plpz+16((n+1)n3r]s’p2+(m+1)n4r252p1) (mod 4p,p,) waz
p=-3(mod 8) \eswn 4[—pp, H16((n+1) " py + (m + )y py )~ (=3)

[
v o

914 syuvaunatluiinalaas
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NNsEviaEasasulenn

L psp1p2+l28n ( n+ nr 'p, + m+l)n4r283p1) (mod 8p1p2)
Ep1p2+128}75( +1)n r[lp2 m+1)n4r7‘2p[) (mod 8p,p,)

(n+1)nr p, + m+1 )n,n? p, (mod 8p,p,)

=—p,p, +128n,(( ) (

=—p,p, +128n((n+1)n, rSlpz (m+1)n,z%p,) (mod 8p,p,)

=3pip, +128n ((n+1)n’ p, +(m+1) " p,) (mod 8p,p,)

=3pp, +128n ((n+1)nr" p, + (m+1) 1 p, ) (mod 8p,p,)

=-3p,p, +128n, ((n+1)ny" p, + m+1)n4r2S2p1) (mod 8p,p,)

(Copt )= =—3p,p, +128n, ((n+1)ny’ p, + m+1)74r2’ip1) (mod8p,p,)

1, p=pp, +128n,((n+1)ny py+(m+1)nr"p,) (mod 8p,p,)

= p.p, +128n, ((n+1)n% p, +(m +1) mr py). (mod 8p,p,)
=—p,p, +128n, ((n+1)nr p, +(m41)n,n? p,). (mod 8p,p,)
=—p,p, +128n, ((n+1) " p, + (m+1)nr"p)) (mod 8p,p,)

+1)n (m+1)n4r275p1) (mod8p1p2)
+

1l

=3pp, #1280, ((n
(

3p,p, +128n, ) ngp, + (m+1)n4rzslp,) (mod 8p, p,)

il

(n
=3p,p, + 125k ((n+1)n3r, 'p, +(m+1)n4r232p,) (mod 8p,p,)
((n+1) (

=3 p,p, + 128, nmrlp2 + m+1)n4r275p1) (mod8p1p2)

de S, e{2, 4,6, .. B-PNS, &{2, 4,6, ...,p,-1}, T e{l, 3,5, s D=2},
e{l, 3,5 ..., p,2}, 1 Uor r, Wusnugugiuuenla p, uaz p, audsu
uay my, n, way n Wuduiuiigenades 4p,n =1 (mod p,), 4pn, =1 (mod p,)

waz 8ny =1 (mod p, p, ) mua1diu

{6
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L [~4 ) 2 o 7
2. ANUR m+n Wuuuhud azlen
NS 1 fasan (2pp,/p) =1

nanquiun aglan (2/p)(pp,/ p)=1
nsaif 1.1 (2/p)=1 war (pp, / p) =1
nsdifl 1110 p=pp, +16((n+1)mp% p, + (m+1)ngp,) (mod 4p,p,) ua
p=1(mod 8) wlifi p=16((n+1)nr’ p,+(m+1)n"p,) (mod p,p,)
ae p=1(mod 8)

m1:8 ml/:plpz a]:I
TR b = = 16((n+ 1) n},,]Sx P +(m+1)n4r25zpl)
pp,y, =1 (mod 8) 8y,=1 (mod pp,) y =-3

Inevnguf unimwviiovesdu axlsin
aymiy, +a,myy, =(1)(p,p,)(-3)+ (16((}7 +1) nyrY pyt (m + Ln,r p, ))(8)(175 )

==3pp, +128n, ((n+ Dy (m+1) ”4’”25‘2191)

ey ps—BpIpz+128n5((n+1)nsrls‘p2+(m+1)n4r2‘§2p]) (mod8p,p,) e ng \Uu

Srunudnivihlsf 8n, =1 (mod p,p,)

NS 1.1.2 pz—plpz+16((n+l)n3r]7ipz+(m+1)n4r27ip]) (mod 4p1p2) ey
p =1 (mod.8) %90 4| -p.p, +16((n+1)n3r17ip2 +(m+1)n4r275p1)~1

9t syuvaunAtluiinalay

N3t 1.1.3 P=EDD, +16<(n+1)n3r17ip2 +(m+1)n4r275p]) (mod 4p1p2) ok
p=1(mod 8) 3zl pzl6((n+1)n3}’]7ip2+(m+1)n4r275p1) (mod p,p,)

waz p=1 (mod 8)



L =i8 m]/ =bp, a, =
M= PPy =3 % :l6<(n+1)n3rlrlp2+(m+1)n4r271p1)
Biba¥; =1 (mOd 8) 8y, =1 (mOd p1p2) Yy ==3

Taenguiunamnaatesdu 9zl
amy, +a,m,y, = (1)(p1p2)(—3) + (1 6((n + l)nmyi Py ¥ (m + 1)”4’”??1 ))(8) (nj)

==3p,p, +128n,((n+1)ny5" p, +(m+1)nrs" p))
ﬁ@ﬁ?u =y ¥ 128, ((n+ 1)”3’/17‘1 2 +(m > 1)”4’”27.2 b ) (mOd 8]71172)

dlo n, Judwnusuivinlv 8n, =1 (mod p,p,)

nseif 1.1.4 p=E-pp, +16((n+1)n3}qs‘p2 +(m+1)n4r2‘§2pl) (mod 4p1p2) ey
p=1(mod 8) flasan 4| -pp, +16((n+1)7731V1S‘p2 +(m+l)n4r2s2p,)~l

Seu syuvauaeiliiinanay

nsdiN 1.1.5 p=pp, +16((n+1)n3rls’p2 +(m+1)n4’r2S2p1) (mod 4p,p,) waw
p=-1(mod 8) Wleeann 4[p1p2 +16((n+1)n31’”1S1p2 +(m+l)n4r2S2p])~(—l)

fati syuvaunailulinaiaas

nNseIf 1.1.6 I=\0D; +16((n+1)n3r17ip2 +(n1+1)n4r275p1) (mod 4p1p2) ik
p=-1 (mod 8) azlsn pzl6((n+1)n3rlr‘p2 +(m+1)n4r275p,)(mod Pips)
wag p=-—1 (mod 8)

m =8 m = p,p, a, =-1
T = PP oy =8 Clz216((n+1)n3r17ip2+(m+])n4r2fzpl)
pipoy, =1 (mod 8) 8y, =1 (mod pp,) y =-3
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Inevguiuniewndoraiu alein

aymy, + a,m,y, =(-1)(p,p,)(-3) +(16((n +D)mr' p, +(m+1)n,r" p, ))(8)(115)
=3p,p, +128n, ((n + 1)173137I B+ (m + 1)n4r27ipl)

oy p= 3p,p, +128n, ((n+l)n3r171p2 +(m+1)n4r275p1) (mod8p,p,)

dlo n, Wudwauwauiivild 8n, =1 (mod p,p, )

N3 1.1.7 P=Dpp, +16((n+1)n3r17ip2 +(m+l)n4r275p1) (mod 4p,p,) way
p=-1(mod 8) lloson 4 p,p, +16((n+1)n" p, +(m+1)n,r p, )£ (21)

fatiu syuvaunatluiinalaas

nsif 1.1.8 pz—p1p2+16<(n+1)n3r151p2+(m+1)n4r282p1) (mod 4p,p,) uaz
p=-1(mod 8) 3l p=16((n+1)ns® p~(m+1)nn"p,)(mod p,p,)
ey p=-1 (mod 8)

m =8 m = p,p, a=-1
m, = PP, m; =8 g = 16<(n+ 1) n3r181p2 +(m +1)n4r252p1)
pp,y, =1 (mod 8) .8y, =1(mod pp,) y =-3

Ingnguuniawmndevaiu avlai
amy, + a,nty ys= (-1)(p1p2)(~3)+(16((n+ )’ p, +(m+1)n,n> p, ))(8) (ns)

N 3p1p2 u 287’15 ((l/l—f- 1)”3}”15‘1 P, +(m -+ 1)7’147”252 J2 )
4t p =3p,p, +128n; ((n+1) s py +(m+1)mrs* py) (mod8p,p,)

a‘ & o 2 oo v
Wie n; \Uwdrwuauivinly 8ny =1 (mod p, p,)



nseif 1.2 (Z/p)-———l ey (plp2 /p)=~1
N3l 1.2.1 PELD +16((n-|~1)n;f“p2 +(m+l)n4r252pl) (mod 4p]p2) ey
p =3 (mod 8) 10997N 4| p.p, +16((n+1)n}rlr‘p2 +(m+1)n4r2‘§2p])—3

flatiu sruvauneiliinaiaay

N3 1.2.2 P=-DpD, +l6((n+1)n3r1‘91p2 +(m+1)n4r275p1) (mod 4p,p,) Mag
p=3 (mod 8) 2l 19516((n+l)n3r151p2 +(m+1)n4r275p1)(m0d np,)

waz p=3 (mod 8)

m1:8 m{:plpz a1:3
"= PP, m, =8 az:16((””)”3’”1&172+(m+1)n4rz'[épl)
ppy, =1 (mod 8)  8y,=1(mod p,p,) y=-3

lngngufuniawndevesiu ezl
amy, +a,m,y, = (3)(p‘p2)(—3) +(16<(n s 1) ! v, +(m + 1)774}‘27'z )2 ))(8)(115)

=-9p,p, +128n, ((n £’ p, +(m+ 1)n4r27ipl)
6‘1’0‘5‘1«! p=—pp, +128n; ((n+1)n3r1$‘p2 +(m+1)n4r275p,) (mod8p,p2) 3

o a; \Wudwauduivillsl 8ny=1 (mod p,p,)

N3l 1.2.3 p=np, +16((rz+l)n3rls‘p2 +(m+l)n4rzfzp]) (mod 4p,p,) uaz
 p=3.(mod 8) ifesn 4[p1p2+16((n+1)n3r]s‘p2+(m+1)n4r275p1)—3

ety syuvaunatluiinalaas

nseld 1.2.4 P=-pD, +16((n+1)n3r1r‘p2 +(m+1)n4r252p1) (mod 4p,p,) waz
p=3(mod 8) lsin p= 16((}’l+l)l’l37‘17ip2 +(m+1)n4r252p1)(mod np;)

ey p=3 (mod 8)
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m =3 m; = p,p, a =3
m, = p\D, m, =38 & 216((n+1)n3r]7ip2+(m+1)n4r252p1)
ppy =1 (mod 8) 8y, =1 (mod pp,) y=-3

lnenguiuniawndavedu azlain

amy, +a,myy, =(3)(pp, ) (-3) + (16((;7 e 1);731”]7‘1}72 +(m+ 1)”4’”;2[71 ))(8)(113)
=~9p,p, +128n; ((n+ 1) r13r17i b, #* (m + 1) n4r252 pl)
ey p= —p,p, +128n, ((n +1) 1" p, +(m +1)n4r;2pl) (mod8p,p,)

o ng Wudauanivily 8n, =1 (mod p,p,)

nsein 1.25 p = p,p, —%16((174r1)1/13;f["ip2 +(m+1)n4r;2pl) (mod 4p,p,) uay
p=-3(mod 8) lein p= 16((n+1)n3iqyip.Z +(m+1)n4r2‘g2pl)(mod np,)
ae p=-3 (mod 8)

m1:8 )‘nl’:plp2 012—3
"= PPy m;:8 612216((n+1)n3r17ip2+(m+])n4r252pl)
pip,y =1 (mod 8) 8y, =I)(modp,py) y,=-3

lnenguiunieumvdevesdu azlidn
aymyy, +a,m,y, =(=3) (', )3)+ (1 6((n +1)ny" p, +(m+1)n,r p, ))(8) (ns)

=9p\py +128n; ((n + 1)’/137”171[72 + (m + l)n4r2$2p])
it p= py +1280 (n+ 1)y + (m+1)nrp,) (mod8pp,)

o n, \Uudunuduiviilvl 8n, =1 (mod p,p,)

nsdift 1.2.6 pP=-DpD, +16((n+1)n3r15'p2 +(m+l)n4rzrzpl) (mod 4p,p,) uas
p=-3 (mod 8) flowwn 4 | -pp, +l6((n+l)n3rlslp2 +(n1+1)n4r275p1)-(—3)

Faty Sruvaunadllinalnas



nseif 1.2.7 p=pp, +16((n+1)np’ p, +(m+1)nrp,) (mod 4p,p,) uaz
p=-3(mod 8) Wi p=16((n+1)ny* p,+(m+1)nx"p,)(mod pp,)
ey p=-3 (mod 8)

=

((n + 1) n3r1$1 By (m + l)ndr;2 pl)
.

It

m, =8 m], = PP, a,
m, = p.p, my = @, =14

oy =1 (mOd 8) 8y, =1 (mOd plpz) 32|

lagnguuniAwnaevesdu Al
aymy, +a,m,y, =(=3)(p,p,)(-3)+ (1 6 ((n +1)ny” p, +(m+1)nr p, ))(8) (r5)
=9p,p, +128n, ((n +1) g p, +(m+1)nr p, )

W p=pp, +128115((n+1)n3r1s‘p2 +(m+1)n4r275p]) (mod8pp,)

o, Wudwnufudiviili 8n, =1 (mod p,p,)

nseif 1.2.8 P=-pD, +16((n+1)n3r171p2 +(m+1)n4r;2p]) (mod 4p,p,) uae
p=-3(mod 8) Lﬁ@@fﬂ']ﬂ 4[ ~DDy +16((ﬂ+1)n3r]“p2 +(m+1)n4r;2p1)—(—3)

fatiy szuvaunailuiinaaay

nsiin 2 Asan (2p,p, (p) =)
Pnnquiun a8l (2/4p)(pp, / p) =-1
nseif 2.1 (24p)=1 wag (p,p,/ p)=-1
Wi 211 p=pp, +16((n+1)ny" p, +(m+1)nrdp,) (mod 4p,p,) uae
p=1(mod 8) i p=16((n+1)nys"p, +(m+1)nn"p,) (mod p,p,)

ae p=1(mod 8)

m =8 m = pp, a =1
= DPiPy m, =8 a2:16((n+1)n3rlr'pz+(m+l)n4r252pl)
by, =1 (mOd 8) 8y2 =1 (mOd p1p2) vo) =-3
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lngnguuniawvievesdu agladn
amy, +a,m,y, =(1)(p,p,)(-3)+ (1 6 ((n .1 1) nn' p, + (m i 1) Ry B, ))(8) (”5)

==3p,p, +128n;((n+ ) m" p, +(m+1)n* )
Aol P==3pp, +128n, ((H-Fl)n}rﬁpz +(m+1)n4,,25zp}) (mod8p,p,)

o a; Wudwnuaniivillid 8n, =1 (mod p,p,)

nsdifl 212 p =-p.p, +16((n+1)n3r15‘p2 +(m+1)n4r275p1) (mod 4p,p,)-udz
p=1(mod 8) iflesan 4 [ -p,p, +16((l’1+1)n37'ls’p2 +(m+l)n4r272pl)~—1

fatiu sruvaunadluiinaiaas

nsein 2.1.3 P=EDD, +16((n+1)n3r15‘p2 +(m+1)n4r2r2pl) (mod 4p.p,) way
p=1(mod 8) azlain p516((n+1)n3rf'p2 +(m+l)n4r2"5pl) (mod np,)

way p=1(mod 8)

=8 " =P a =1
" = m, =8 a, =16((n 1)y py 4 (m+ D)
PPy =1 (mOd 8) 8y, =1 (mOd p1p2) M =-3

laenguuniauwmagreduazlii
aymyy, + ajiyy= () p.p, ) (-3)+ (16((;7 +1) " p, + (m+1)n,r,? p, ))(8)(7’15)

=-3p,p, +128n, ((n + l)nsrls' P, + (m + 1)724}”27'2 P1)
e p=-3p,p, +128n, ((n+l)n3rls‘ P, +(m+l)n4r275pl) (mod8p,p,)

o ay Wwdnnuduivinld 8n, =1 (mod p,p,)

nsdifi 2.1.4 pe—p1p2+16((n+1)n3rlr‘p2+(m+1)n4r252p,> (mod 4p]p2) R
p=1(mod 8) flasnnn 4/( =5,y +16((n+1)n3r17;p2 +(m+l)n4rzszp1)—l

fany sruvaunatliiinalaas
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n5eif 2.1.5 = Db +16((n+1)n3r17ip2 +(m+1)n4r2$2pl) (mod 4p1p2) ey
p=-1(mod 8) {lowwn 4[p1p2 +16((n+1)n3r17ip2 +(m+1)n47252p1)—(—1)

fatu sruvaunadllinaiaas

nseif 2.1.6 pP==pb; +16((n+1)n3r15’p2 +(m+l)n4r275pl) (mod 4p1p2) Lae
p=-1(mod 8) azlei pzl6((n+1)n3r151p2 +(m+1)n4r27ip]>(mod 2D
e p=-1(mod 8)

m =8 m = p,p, a,=-1
= PP, m, =8 a, :16((”“)”3’35]% +(m+1)n4rzupl)
Dy =1 (mOd 8) 89 =1 (mod plpz) Y =73

lnenguiuniamniovosdu 9zl
amy, +a,myy, =(-1)(pp, ) (-3) + (16((n +D) g p, + (m + Dn,r p, ))(8) (n5)

=3p,p, +128n, (n+ Nnr* p, + (m+ 1) nr p,)
ﬁj\‘jﬁ?u BEap Py 18, ((n+1)n3”1S1p2 -+~(m +1)n4r275p1) (mOd 8]91172)

oy Wudwuduiivinli 8ny=1 (mod p,p, )

sl 2.1.7 p=p,p, +16((n+1)n3;qs‘p2 +(m+1)n4r2"'2pl) (mod 4p,p,) uaz
p=-1(mod 8) lea9n 4]p1p2 +l6((n+1)n3rlslp2 +(m+l)n4r275p1)~(—1)

AaNY SEuvauatllinaay

N3N 2.1.8 P=-p,p, +16((n+1)n3r175p2 +(m+1)n4r2‘g2p1) (mod 4p,p,) uaz
p=-1(mod 8) alan pzl6((zfz+l)n3rl7ﬂn2 +(m+1)n4r252p1)(m0d plpz)

e p=-1 (mod 8)
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m =38 mx, = PP, a =-1

sy = Plls mé =48 % :16<(n+])n3r17ip2+(m+1)n4r252p‘>
ppy =1 (mod 8) 3y, =1 (mod plpz) »y, =-3

laenquuniawnievesiu azlean
iy, +amiys = (=1) (pip) (3)+ (16((r 1) sy + (m+ ) ) ) (8) ()
=3p,p, +128n, ((n+1)n3,,1'/1p2 +(m+1) ”4’”2SZP1)

ety p= 3p,p, +128n; ((n+1)n3r17ip2 +(m+1)n4r;2pl) (mod8p,p,)

o ny Wudwauauiviild 8n, =1 (mod p,p,)

nsdifi 2.2 (2/p)=-1 uaz (p,p,/ p)=1
nsdlfl 221 p=pp, +16((n+1)nr® p, +(m+1)n" p, ) (mod 4p,p,) wow
p=3(mod 8) illesvn 4/ p,p, +16((n+1)n” pr (s i p, ) -3
Yoty spuvauniadliinaieas
n3ifl 222 p=-pp, +16((n+D 4 p, +(m+1)nrp,) (mod 4p,p,) uav
p=3(mod 8) 3l p=16((n+1)ny" p, +(m+1)nr p,)(mod p,p,)
Lae p =3 (mod 8)

m, =8 m = p,p, a, =3
m, = p,p, m, =8 o, = 16((n~l»1)n3rlnp2 +(m+l)n4r275p])
2V ZR4 Al (mOd 8) 8}/2 =1 (mOd p1pz) Y =-3

Tnenguiunimwndevedu alan

amy, +a,myy, =(3)(pp,)(-3) +(16((n +1) " py +(m+1)n,r p, ))(8)(115)

== + 1o, ((n+ Dnyn p, + (m+1) ”4’”2TZP1)
oﬁ’qﬁ?u p=-pp, +128n; ((n+1) nrl p, +(m+1)n4r2'1ipl) (mod 8p1p2)

dlo ny Wwdnnuduivillid 8ny =1 (mod p,p,)
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NS 2.2.3 P=pD, +16((rz+l)r13rlr*p2 +(m+l)n4r272pl) (mod 4p,p,) uaz
p=3 (mod 8) desan 4| p,p, +16((n+1)n3rlr‘p2 +(m+1)n4r275p1)—3

o
v @

U sruvdaunatlulinaiaas

nsaldl 2.2.4 p =-p,p, +16<(n+l)n3iqs'p2 +(m+1)n4r252p}) (mod 4p,p,) uaz
p=3(mod 8) Wl p=16((n+1)ns’ p, +(m+1)n4r2s2pl)(mod np,)
ey p=3 (mod 8)

=S m = p.p, a =3
=i oy =8 4 = 16((n+ 1) 1 Py ¥ (mt 1)”4r£g2p1)
ppy =1 (mod 8) 8y, =1 (mod p,p,) y =-3

lagnguuniewndersddu azledn

amy, +aymyy, =(3)(p,p,)(-3)+ (1 6((11 + 1) ¥ p, s (m + 1), p, )) (8)(ns)
=-9p,p, +128n, ((n + 1) n3r,S’ YA N (m + 1) n4r253p1 )

i p=-p,p,+128n, ((n+1)n3715‘ py(m+ 1)n4r252p1) (mod8p,p,)

o n, \Wudwuduiiviald 87, =1 (mod p,p,)

nsdldl 225 p = pp, +l6((rz+l)n3rf'p2 +(m+1)n4r252p1) (mod 4p,p,) uae
p=-3 (mod 8)'azlsinn p= 16((n+l)r13r15’p2 +(m+1)n4r2‘92p1)(mod np;)
Wae p=-3 (mod 8)

my =8 ;= Bib; a, =-3

m, =p,p, m, =8 a, = 16((n+1) n3rlS‘p2 +(m + l)n4r252p1)
ppy, =1 (mod 8) 8y, =1 (mod p,p,) y =-3

lnangufuniawviovssiu azlaan

amy, +a,myy, = (—3)(plp2)(~3)+(16((n+ Dngr® p, +(m+1)nz p, ))(8)(175)

=9p,p, +128n, ((’7 + l)nmsl py+(m+ 1)n4r252p] )



87

Fardu D= P+ 128n, ((n+l)n3rlslp2 +(m+1)n4r252p]) (mod8p,p,)

o ny \Oudrnuduiviil 8n, =1 (mod p,p,)

N3N 2.2.6 pP=-DpD, +16((n+1)n37”175p2 +(m+1)n4r275p1) (mod 4p,p,) way
p=-3(mod 8) flown 4 [ - B, +16((n+1)n3r17ip2 +(m+1)n4r275p1>—(—3)

flatil sruvaunatllliinaiaas

nseifl 227 p =p,p, +16<(n+1)ngiq7ip2 +(n1+1)n4r275p1) (mod 4p,p; ). way
p=-3(mod 8) azliin p 516((n+1)n3r17ip2 +(m+1)n4r2"'2p])(mod Ppy)
Wae p=-3 (mod 8)

m =8 m = pp, a, =3
Wy = PP, m, =8 a, =16((n+1)n3r17ip2 +(m+l)n4r275pl)
ppyy, =1 (mod 8) 8y,=1(mod oSN, =3

lngnguiuniAwvdeveiu azlain
a]ml'yl + azméyz — (-—3)(p1p2 )(—3) B, (16((7’1 A 1) n}nyipz + (m -+ 1)n4r275pl ))(8)(7’15)

=9p,p, H{128n, ((n+ 1)n3}’17ip2 +(m + l)n4r275p])
ety p=pp, +128% ((n+l)n3rlr‘p2 +(m+1)n4r275pl> (mod8p,p,)

dio a, \Juduifuivilld 8n, =1 (mod p,p,)

NS 2.2.8 p=-ipp. +16((n+1)n3rls‘p2+(m+l)n4r;2p1) (mod 4p,p,) wag
p=-3(mod 8) losann 4] -pp, +16((n+1)n3,,{91p2 +(m+1)n4r252p,)—(—3)

flatiu syuvaunailiiinainas



‘ & v
nnsiinmuasagUlean

L p==3p,p, +128n((n+1) " p, +(m+1)n,r5p,) (mod 8p,p,)

=3P, Py F 28n<( n+1 nr b # m+1)n4rf3p]) (mod 8p1p2)

=3p,p, +128n,((n+1)nrlip, + m+1) o p,) (mod 8p,p,)
=3p,p, +128n, ((n+1)nr’ p, +(m+1)nr p,) (mod 8p,p,)
=—p,p, +128n,((n+1) 7’ p, m+1)n4r{zpl) (mod 8p,p,)
=—p,p, +128n, ((n+1)np" p, + (m+1)nz5"p,) (mod 8p,p,)

Ep]p2+128n5( n+1)nr' p, + m+1)n4r282p]) (mod 8p,p))

Ep1p2+128n5( n+1)mn’ p, + m+1)n4r2r3pl) (mod8p,p,)

(22,1 p)= -1, p==3p,p, +128n((n+ 1) m p, + (m+1)n,r p,) (mod 8p,p, )
=-3p,p, +128n, ((n+1)nr p, + (m+1)nzp, ) (mod 8p,p,)
=3p,p, +128n, ((n+ 1) p, + m+1) 72 p, ) (mod 8p,p,)
=3p,p, +128n,((n+1)n' p, + (m+ D) n,1" ;) (mod 8p,p,)
=—pip, +128n, ((n+1) nr’ prt (m+1) 1 p,) (mod8p,p,)
——p1p2+128n5((n+1)n3r p, + m+1)n4rz p]) (mod 8p,p,)
= p,p, +128n, ((n + +(m+1)nn"p,) (mod 8p,p,)
= pp, +128n,((n 1) p, + (m+1)nr p, ) (mod8p,p,)

W0 S, e{2, 4,6, ..., p,-1}, SR, 6, ..., p, -1}, Te{l, 3,5, ..., p,-2},
< °o w
e{l, 3,5, ..., p, 42rn Uoy r, Wunnuguguuenla p, uaz p, auau
< J 2 ¥ A
wag ny, n, Uay n Wwinnuauiidennass 4pn =1 (mod p,), 4pn, =1 (mod p,)

waz 8ns =1 (mod p, p,) Muddiu
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4.1 #5UNan15e

v
= 1 =

Lﬁamﬂumu%wﬂanmgﬂLLUUfﬁ’wmmawwz% p ludydnwaliaesesd (2p,p,/p)
do p,, p, Budnnwansd, p| p uas rlp Imsﬂumimg‘dLLUUﬁTwmuLawwﬁﬁﬂ%wqij
imdevesdurislunsudszuvanmeluisaznsdldesaunsuynnsd TneBuduiiutanisiansan
Swawawz p, uar p, sendu 3 nsdidwioluil

1. p =1(mod 4) uaz p,=1(mod 4)

Tunsdiil ldguuuudmnuened p aosguuuulasudanisiiansandy

% o G 1 & o % o o o v
m+n WUIUIUANA Wag m+n WUIMWIUANA WD p =4m+1 Uay p, =dn+1 dmsuu

FIUIUHN m By n

2. p =1(mod 4) uaz p, =3(mod 4)

Tunsdlll inldguuuuinnuaned p gesguuuilasuvinasiiansandu

3m+n \Judnwdng uae 3m+n WU wiuiud p =4m+1 uaz p, =4n+3 dmsuuns

FIuudN m way n

3. p,=3(mod 4) uaz p,=3(mod 4)

v

Tunsalll inlaguuuudnunulanied p gossuuuulasuwiinisiionsaniy

1 ° 3 | & ° 2 a A ° o
m+n OUTANE uag m+ 2 UuTUNLANA We p =4m+1 waz p, =4n+1 dmiuuns
LAY m Wy n

o o
v @ @ =l

AatiaInisenunsal smugduuuwuaned p ludydnvaliaesesd (2p,p,/ p)

dlo p,, p, Wudwuwawzd, p| p way p| p, AsunngUuULes p, waz p,



1

v W

udyan

4.2 YaLEuauuy

v
U

90

PINMsAnwIenasuIteneuntnil Infinsidensall tldsuhuuinuansd p

EMGIRELN 2RI

1. (Z/p)

2. (p/p) dlo p, Wudwauawzd leedt pf p,

3. (2p,/ p) o p, \dudwwamed laedt pJ p,

4. (pp,/p) e p, uaz p, Jusnnuansd Tned plp wae plp,

5 (2pp,/p) o p, uay p, Judruruamed Tnedl pf p, wae plp,

FetunuddeTuiianmnsaiaundeluluguuuudugy

(p.p2ps ! P) h Dys P, W03 P, Hudruruanzd lagi
plp.plp, Wz pfp,

2ppp/p) e p, p, war p, Wudwimewizd Tnei

plp,plp, wae pilp,

wievenulisgunalufe

(2pl"'p§2p§3 o P /p) B p Dy p, WU IWRMEZA Tneih

pipavnie{l,2,3,...,m}
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