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ﬁftﬁ’ﬂ%n. =2

flx)=ax*—PBx+r (1. 1)
HANF FZREZHE, ARERHNR, B
A=p*—-dar, (1. 2)

mREA=0, Baieo= ol x- L), anwmEEEsFine, MiETE nk
HRIE, HER

A+ 0. (1. 3)
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vw-u?=—f(a)?, (1.7)
Hitr. g2 ER4f@)= 0, HaXi(x)BiR, '
EA0E=]
B \.—-A _
f<2—a—>—waé0, f(w)=a%0, (1.8)

"LﬁaEF’ f(a)=0 ,')"\Ua#gi—. lﬁ?’ﬂaaz=5a‘f’ [Zhl:[:aaz—r=[3a—2r%——7‘jmi,

r=-aa?+Ba, Htaa?~r=20a?-Pa, H(1.5) 5
W fa)=0, M t.(x)=a, H x%#a; 1T(a)=® (1.9)
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T laeT B F
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BIE (1-1 #a,xWF, y=r.(x), WHE k=k(a, ») <P f(y) =k (0, $)
“NAYEF.

EB, (1arl, o BHiEge, v, v, (1.6,
(l)ilnx=#—:7, B, y=T,X) ,%_. 5]l f(y)—(fvx u) 2g(x), XH
g(x) =ulux—v)?-B(ux~v)(wx-u) +r(wx—-u)?
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3

TR
g,=ri(a)?,
At
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e 1) =(1220) 1.
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FEgal kiR
(a(x+y)-Bla’+2(r—axyla+ (Pxy—-c{x+y))=0. (1,11)
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Wa ok B w, (1.14) A7 5:H
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2caa*—fB(a+a*)+2r= 0, (1,15)
a¥*=a, - (2.16)
mfa=a* H(1.15) F20(@)=0, KZ, f(x)= 0 lja=a*,
a*+a, %aEF, (1.17)
4 a CF, Mja*cC F, | | (1.18)

EF1.2 i%a, b, t€ F ,a%b, Mtu(t)= () BIBERS FARL= 2%,
W, B (Dtro.(DFa= P nw=r b <n=£--t. Fbrw, XHt+

2a _P_
- e
o, Fl(D= 0, Ad, RiH
(ab? —-)t=(Bb* —2rb) _ - B_
“2(ah-B)t—(ab®~r) = w(t)= a b
B
((ab? —r)t— (Bb? —2rb)<%— t)= (2ab—B)t - (ab® -r),
i
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bea= B miw o= 0, 5t FOBUTE. MELTHb= .
ifa =, ()54 —HEATIED= -
Gia # By ooy 1= S220 i) Citha, BB, TRbE Lodiw. o)

2 _ 2 _ 2 _
:Ta(t): w’ @lﬂ: t= _QLL. &ﬁ all""L= ia__L.

2ab-B 2ab-B  2aa-p
Hp ' "
(abz-r)(2aa—B)=(aaz—_r)(Zab‘—ﬁ). - (1.19)
ML #3 ala-b)(2aab-B(a+b) +2r)= 0. B (1.15), Hib=a*
; B aa’—r . B - ab’—r
(IV)a#za, OO, t'_fé 2aa_Bo ﬁ]_tﬁ |¥ﬂ-%ﬂbﬂg 2(]’ b4 Ht# Zab—B . E

(1.5 )y Ta(t) = To(t) B
( (aa®-r)t-(Pa® -2ra))((2ab~-P)t—-(ab*-r)) (1.20)
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B, Gk, Bala-b)i(t)(2aab—B(a+b) +2r)= 0. Haxb,f(t)%0,KIIRHEHb=2*
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HAb=a*, ‘
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Te(t).

<u>aﬂ_2ﬂ o Tt -r-—gggi—é ZAED = a* A (1,19 ) (B BLEH (i)
BOIERH ) . 148 H:. 2ab-B=x0, HE |, #FH20b-B=0, H(1.19), LK ab>-r=0,
" __B_ 48 A__ oy 28’ —r  ab®*-r
Mb= 5 RAB-L-=0, 5 (LOFE. Bit, A (L19) W= [0 "0 = 0~
M(1.5) 1EH%UT,(t) =Ty(t) =

(iii)a#i, o, Tt 22T

2%z — P

(1.20), MILEIRTGwy(t) = ult),

(IDt= o, % a= Z%Jzoo Mib= 0. 3L, Frbln(o =, mmax By o, W

.Lk(ii)amn-,;-;;‘l’—;:%. WG b = a% T 3% 3 2

b=t A 1§ o T = 92T L QLSBT (D (i), B () = 7). S i
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F1.1 #e€F, He ={x e‘f?"l £(x) €f(c)F*?, }pym:::{r,(c) la€ F}
KRl -
1.2 &c €F, f(c)EF*, éﬁ:{xe'ﬁl f(x) €F*?, }

ﬁlﬂﬁ={1a(C) |a € ?}

2. AT, BEFAERRGEERS2). MSHE—FRE, RIBEHF SIS
ESHITERAR, & |
| F | =q. - (2.1)
L]

l=q+ 1 ‘ (2,2)
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|
F-F%AEr*, F=TF| {xl, o BAEE, ik, GRIGONTHE, Bt

I?l=q+ 1, H¥AEF*, (2.3),
Ifl =q-1, JAEF*, (2.3),
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A ,_ - : (2.4).

ko=~ ga-

WJJITkI=1, glk=koi ITkIZZ, l_—ijaFka- )
ER. () =kBlat*—Bt+(r-K)=0, | T.| =1, EItHREEMR, 05k

FIBRP2 - da(r-k) =0, HILEEk=k,.
% 2.1 /%K:{f(t)]tGF}, m K| =-§—<q+ 1.

WM. F= U T, Bﬂ&HFl:z(lKl—1)+1,EfiK=%r(lFl+1>.
K€

EE 2,1 &H:{XEFIf(X)GF“}, h=|H|, M(Y)#FA=0, h=q-1,
Wa€F*2; h=0, Ya€F*, ([)F A € F*, ljh= %(q—s), Wy CF*2; h= >

NCRE

(g-1), Ha€F*, (D#H0+AEF*, Ma=(q-1), ZJa€F*; b= {g+1),
Hag F*2,

W, FA=0, ME(x) = ud(x—x,)%

{(x)

Y BRI A 0 ./—;,\ﬁ={xef

(3

EF“}. {FBCHE () 0, EXHeIAL, 1. BEEL, 2, MHepfE—xt, BH IS

a€ Fifit(a)~t, AL | He| = ;‘ | F 1. (e € F*?, W H=He; (2)in cEF*2,

F=F/He., E-fRRT, Bia | H| =51 F|. %a€F*, e, jH=
H/{oo}, MBI H| = L | F |- 15 %a€F*, €H, gaH=, FEik[H| -,

IF 1. sz, ) RABECTI)RCT).
K2, 2 RGN ERIRF BIERE 2 ) FHTRLHR. Fif ((x)RIE 0 EHRF
FCEMAEEF ) ARSI =alx-x,)% Hiah¥ETy (FEEE) .

2€F, ax DL, Hasmeme H=-GlaeFr,

- aa’—r
2.3 A4G=[02
AR ~ {2(18_8

H=F/GHag€F**,

a€F, a#—z%}. H&EL, 1, (1, 4), (1.,5) B ER%E.

T, G={ra<oo>

EH2, 2

i%ES={K€F*’ | f(x) = K, xEF}, s= S|, MMBEA= 0, s=
%(q—l)%ﬁaéF“; s=0, Ba€F*, (IDFH0+AET*, (i)s=-i~(_q—1)”:1a€F*z,

-1E€EF*2 (ii) s = %(q—3), XaCF*, —1E€F*y (iii)s:i—(q—l), Yagl*?, -1€

F** (iv)s=i—(q+1), Ma € F*2, —1EF*; (IID#E0-AEF*2, ()s =%(~q-—1),
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Ba€F*, -1€F*, (idS=[(q+1), Ha€F*, —1EF*, GiDS=1(q+3), %
aTF*, -1€F*, (iv)s=%<q+1>, B TF*, —1EF*,
EW, (DREAW. HA#0, H©3@2, 1, Mk,= -2 CF*, WHhETEH

Jﬁ$5¢—ﬁﬁi‘@ﬂ,S=%h.ﬁZJﬁM%EF“,mm=%&h—n+l=%4h+lh A

B, (IDA EF*, ()a €F*F, - 1€ F*, K, €F* ih= 1 (q-3) (Ramz. 1),

Bt s =%(h+1)?%(q—1). GD—GV)FTERHER. (1) AEF**, ()a€F*,

—1EF* K, EF*?, ﬁh=%(q—1), At 5=%h=—i~(q—1). (ii)—-£iv) W[ FE
514, /

£ —1€F*SHRYq=4n+1, -1EF*YHRAYy=4n-1, [BILEE2, 2SS
REH. '

2.4 4 TZ{a( (f(a) \?

20a-- 8/

a€F, a:#,z%}, MS=T, %acF*, S=K*|T,

MamF*2, iiﬂlK*‘:{f(u) ‘ a€l, f(a)#-o},
I

XEG}(GWEXE?\Z. 3). MG=

TED: MBI, 1, B9 AN Tz{f(x)
XEG}

=H:{.\'EF F(x) € ¥ }={XEFI f(x)€S }&—’laéF“, EI&ESz{f(x)

=T, fnaEF*, G:{xEFIf(x)EK*/S}, EES = K*/T,

3, MRHIEN, UHEREOE. 58§ 1 PRTFFOEXEAE XD, P, ¥ %, *

R AR B R

P(x, y)y=ax*-Bxy+7Yy* a, B. YEI, (3.1)
Hop

a#0, (3. 2)
FMmik (1, 3) mar.

FOIWLE2 b0 MR (x, v, DY FI(X, ¥ ) AN, WRFEKER, k+0,
(x, y)=k(x's ¥y ), @8HCy)~(x/,y" ), BHARE, W(x,y)~ (x5 ),
MP(x, y)=k*P(x', ¥y ) €1, At

P(x, y)€eI*® HHHY P(x/, y ) e, (3. 3)
BLCx, ¥)*E (x, y)BIBRHENE., RN (x, y)*>x/y, HBy+0;5 (x, 0)*>

co;x.;;_{< X, ) *}@ﬁ: RU{oo} R, FREIEER Cx, y) *Fox/y (R
oo ) TARME 4. '
FE3. 1 W A={<x, ¥) }P(x, y)ew}, (xXo» ¥o) €A, MAHRA TR
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E%%mﬂﬁfﬁ?ﬂ!&= U 7. (x4 ¥.)*).

-

aWR

W #Cx, VHRIE2 EIFORIR, iy 20, MpCx,y) =y (- ), Ehp(x,y) € 1#2

M:';Eﬂ.zﬁf((xwﬂ:f(;;») ER*:, #y =0, p(x, 0)=ax?, FHEH p(x, 0)€E**Y

BR¥%I((x, 0)*)={(w)=aCR*?,
igi(xw Yo)EA, m”f((xoy YD)*)ER*Z- Hﬂ%gla 1, f((X, y)*)ER*ZELj_EL/Elg

(L)w*=n«my0ﬂ,H%aeﬁ.ﬁﬁﬁ%TA=agEn«m,ywﬂAﬁ%@4$

BN R TTHEREL 23 2HE3.

& OEE (3. 2) A YR EES ISR, 5 F, La=0Tir+0, Mk
X, YHRIRESRTUT, a=r=0, i P(x, y)=-Bxy. dy=x+z, AR
P'(x, z)=P(x, y)=-0Bx?-FxzHiwKIA (3, 2).
Bl tmasko@ TR, MAIEZS, W (L, 0)® 0, DIETA. X, izn~;1%€R**

Iy« i YER* L (B, Z6) €A, 7B EIE, P(x, y) € I* W7 AW ER

20
3. 1R, e, AP (x, y)=x2+y*, F(1.5),, (1.5),. ¥a=+0, 1,
ra<0):flf§r"‘5;, fa= T, men, We0) =B 1 (0)=e0 = (1, 0)%

FiA= U  (2mn, n:-m?2)U (1, 0)*U (0, 1)* HEEK(X, v) Hxtty?

m,n+=0 (m=n)

=Z‘E§§E?@iﬁg9 xX+=0, y+ 0, %E‘Fxéxj(x, y)~{(2mn, ﬂz"m2)9 m,ns 0 ,m+*n X2
AL .
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4. BFHEHOE. RBRVBERRAER,

FEL, 1 BICONLEBTKRETR, ERRELC>0, MICOH TR x,,x,,x,<x,
Wi x , < x<x, B B G PR x, <tu(X)<Xp, RHE-8EF,

WFERE. TWOTHLE [ (x) <O EESEZFBE 2, <zx<x,, B—FH, HEL. 1, &
£ <0, MIG)<0 MAERSFERY = ()R E-a€F, dLETERHRN K &
®.

T RO
Bl £ =xt -t JinGo = G ITIXTECR (anue) | gAY

x| <r, (4,1)

B
(a* +r*)x—2r*a |
2ax—(ar4ry) | <0 (4. 2)

Whia#tr, Kz, W (4, 2) ME—asr 2oy, MSH (4. 1).
. WO BEHAKa<0, WRIEEE-f)RTUT.
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(B T B FAIGRNLARE, 4P =SRESHE, P PhRAAKNEES.
#Oxx€P, RMUzHXFBHER, P LEXARL(x+y) =ax,7, ——3 ((x1¥2 +%2¥1)
TOAX,Y 2y ﬁ@xz (x1, x4 ) s Y= (}'1}'2 ° 1§'ID( D)ﬁpijf&ﬁﬁﬁ(jE [L]EQ%) '
HEd., Ma€D, ZEXLTEHEFaMEKNR S

Ta: Ta (x) =x fo(‘x’a)’ao Tasthi FRUS a &%, FETER T a . RHES

O#x= (x,, x,) EP, X A HLifRkx,/x, BT ( %x,=0, WitHoo). Hit PTERAT
g4 . HETA 4P LASRERT, FHNERHET, TaEFRA 15 DB
XM, XBa€ F, DG HENAR, RKEERT F*/FoOR—-2Ruh, X
RIHANEARIE HDBADAET A TAE, 1. 1 RFDLEERE{T 2 TH

WHK, HEE 1., 2H¥La, bEDHa b, NiTa=Th,
AR LTS, RATTRURAS i 4 58 SIS 7 R LR EE.
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The square Values of a Quadratic Polynormial
Shen Guang-—Yu

Abstract

Lef f(x) be a gquadratic polynomial with cocfficients in a finite field ¥,
On how many points of F can f(x) take values which are squares in F? How.
many square values can f(x) take? How do we determine these points and
vablues? We solve these problems by applying a set of transformations of F into
itself which preserve the property “f(x) is a square” . ‘

The transformations can be defined on an arbitrary field as well. When F
is the field of rational numbers they can be used to discuss the square values
of a quadratic form of two variadles f(x.y) with integral coefficients, If the-
re exists one point (x,, ¥,),where x,andy, are integers,such that f(x,,,yo). 1s
a square of an integer then there are infinitely many others, all of them
can easily be obtained by means of the transformations, A family ofconditional

inequalities is obtaiued when they are applied of reals,
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