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RRIEKRFE EHize&z (1999~2023)

&iO<a<—%{?ﬁtﬁ‘§é§&<‘:ﬂ“é A=aBLO/P= ” Ziwm e EA = AE
APB 23, IRD 2 DD 5AM(a), (b) &= LR 5, KEZlt=0 75>%H#*IJ ” F T xy F

i LAE & T D,
(a) W%t TOMA, B OFEEFEX, ZNEH A(sint, 0), B(0, cost) TH 5D,
b)) [PIEE1LREAICHD
ZDEE, ROBWIZEZ K.
(1) HPEHIEREEZH ZLE2RL, TOEMBROFERE o #HOTERYE,
2) H%ZlJt:om%H#%Jtziifv@F‘ﬁ IR PAEIKEDY % a W THRYE,

(3) xy FHEHMICBWT, HEVARER 2 —x+y2 <0, x*+y2—y<0lC k0 EEHE
WA DLETDH, ZOLE, SPIXHEE DIZIIALRNT & &2, [2022]

FREG + BURARER

(1) s A(sint, 0), K B(0, cost), H 1 RIRNDH P IZ vy

%L, AA:a(O<a<§), LP=Z ThHEMZA
cost
APB oW T, AB=+ sin?t+cos’t =175,
AP = ABcosa = cosa
ZIT, P B ABICEREFIE, 0 AB o O
REH&EBE,
AH = APcosa = cos’a, PH = APsina = sinacosa
X, AB=(—sint, cost) 75, EH AB OWEHY L% n = (cost, sint) &
THILBTE, |n|=11CHET 5L,

OP = OA + AH + HP = OA + (cos® a)AB—l—(smacosa)n

= (sint, 0)+ cos’a(—sint, cost)+sinacosa(cost, sint)

= (sin®asint + sinacosacost, cos’acost +sinacosasint)

= (sina(sinasint +cosacost), cosa(cosacost+sinasint))

= (sinacos(t—a), cosacos(t—a)) =cos(t—a)(sina, cosa)

INEY, Px, y) £ &, x=cos(t—a)sina, y=-cos(t—a)cosa
xcosa —ysing =0 GRS, R PITEREZEL, upA 1

2) tzOﬂtz%@Jj%, u=cos(t—a) D77 7XHAKD L cosa

sina

IRV, S5 P IXEMR(K) EE, cosa(sina, cosa) —

(sina, cosa)—sina(sina, cosa) E#EI<, 0 “

~Y

roly


https://youtu.be/15uKa7ZLujs

RRI¥KRE EmEX (1999~2023)
LY, RPRFKEDY LiX

L=|1-cosaly sin 2o + cos’a +|sina—1|\/ sina + cos’a
=(1—cosa)—(sina—1) =2—cosa —sina

() W AR —x+y* <0, x* 4+ —y<0IZHL, YA

(x—%) + 5 <—, x +( %) i

T5HE, TOEVAENTRINDHEL D 1THMOM
HEE RS, 22, BERITE E R,
if\_, (*)iyfcosa 1

sina  tana
D, FRAZEY) yih& DT AN a DEREERT,
ZLTC, ZOEMBEZHRP LA O L OFEREOP X, 275
OP=cosa — OP=1 — OP=sing -~ (k%)
@) 0<a§%@k%

o f-») po|—
) -,
p .
1 Pid
J/ -’
"
N\, -
Bof= ptf
%
1
1
U

.

x:xtan(E—a) L7

e M (2 -1 4y =L oRmestokse Q L s L,
OQchos(%—a):sina
ok,
AB7RUN,
1) £ Y/
(i1) . <a< 5 DL x

cosa = sina DT, (k%) H0P=0Q L7320, A P IfHEsE D

e e M+ (y- 1) L omspsokae R 25 L
OR =1-cosa = cosa

ZDEXE, sinag >cosalfDT, (kk)H0P>0R &RV, M PIX

I D 12X
NUSYAAN

BBI L SR T 5 BRI G, (IR BN A A6 2 6 R T8, ARSI CIE

EHEAB OERRAR 7 MVZHER L THP OEEZ RO TWET, 2B, QI1XB)DIh %4
B/ TWET,



RRIEKRFE EHize&z (1999~2023)

AKVT2 ol o D BT ERER DEKS, & m DERS, M- TED, S & SyldshzL
TwWa,
1) S, Soa tETHREZNETNP, PBLET5H, MOPPROEIZRD L,
Q2 aDEIZFESTEY, S &SDMFITHEL TWIERTRTEEZD, TN
DERE o DAL, 1 OOMO EE21T 1 SOERO BICH D Z L A28, [2016]

(1) kS, So & Vg DFELEP, PBbEER, o llEHR
Wi a5 25 &, =S EHOEEND,
PPy = (n 1) —|n—n " =ann =2Jnn
() S L S;DMFITHMEL TWDHER S I2oOWT, FExm
r, Viiia L OBEREP LT 5,

YA
ZITC, a BITHEREZFRELT, PPERESAEL, P P

Z x WOIEDEAIITE D &, (D) Py(24nn, 0) &7 5,

ZLT, Px, y) B,

P: P2 -
T5L, )OfE#HN»S, PP=2Jnr, BRP=2Jnr & o 2nn, ©

BRHZ NG,
/x2+y2 N P o, \/(x—ZJE)ZerZ — Oy e ®
FToHE, 2y =dnr, (x—2Jnn )2+ =4dnr 720, rEWET D L,
n(x? +y%) = n(x* — 4nnx +4nm +y?)
(1 — 1) + (1 — 1) y? +4nnmx —4rm =0 e ®
G n=nntEx ONnO, dn’x—4 =070, x=n
X oT, RPITRY PP OFEHE _H5 EICH D,

2
G) nemdr X @ﬂ%,ﬁ+y?ﬁﬁwfxffﬁ?=0kﬁw,
2 — I 2 — /I

[ 9 3 2 9 2.2
(x+2r1 1”1’”2) 4y = 4nr22+4r1r2’ <x+2r1x/r1rz) 4y = 47“17"22
n—n (np—n) n—n n—n (rn—n)

5o T, P (- 2R o) g PR oo kizih B,
r—n | —ni
AT HEREICIT AT, & & LRI BOTT, @IOVTHE, 2 20

ERP, PoDOREEOSRMEND, AP OWMBMNIEE “EoERII7TRe=0 A0
MEWsoRbnh £4, 7277, MEFTIXEO7a A HHEICEE L TWET,



RERIEKRFE EHEze (1999~2023)

a T IEOERET D, gk O & T 5w FICERA=A(a, 0)&, A LHER
HEEP=P(x, y)& &b, WOFKM

A D PIoid b Fom Qo L, 29 <9703 QP < AP

AP 0Q — OA
=T P bR 58EE D &35, DEMRE L, [2010]

VR AP EOS QITRL, AQ=tAP L B<, vA Q

AQ )
T5L, APZZJZD, P(x, y)A(a, 0)D%H & T, p

0=t=2 A
ZpLx, QP=AP-AQ=(1-t)AP ) .«

®=ﬁ+tﬁ=(a+t(x—a), ty)

=(a(l-t)+ix, ty)

QP _ AP 00 —OA AP £ 0 neee- .
=T, OQ:OAJ:D’ 0Q=0A+tAP %0 QDb ET,

OA-QP=0Q-AP - )
Oh b, AO=tAP L7210, AO=0750<t=2 T, ﬁ’;ﬁ%A_()
T5E, %z%wg, P(x, y)iE, 2l h0x =% OEMAIEAFELRL,
F72, @b, a|1—t||@|§|®||@|, a2(1—t)2§|®|2&f£@,

a?(1-t)? ={a(1-t)+tx P +t%y?, (x%+y% —2ax)t® +2axt = 0 -+ ©)

@I, t=0TIEMLLTNDHDT, 0<t=2 TORIZHVLTH5EM4ERD D,
ZIT, 0<t=212BWVTC, O,

(2% +y* —2ax)t+2ax =0
f(t) =(x?+y% —2ax)t+2ax EB< &, Kb DM,

£(0)=2ax=0, f(2)=2x*+2y*-2ax=0

rewnr,az0po(x-2f 4z

L oT, AT A P(x, y) DIFAEREEL D 1%, AR O
RS E 725, 72720, AMNUAOEERIZEICE T,

MIE B 2 5NN OB TEPNTNDETZD, B AT WEEN L F
T, 2B, SQIXZORNEHI-ITEEDORE L THRELZ L TWET,




RRIEKRFE EHize&z (1999~2023)

FHROFA O ZHAL L, x L RTARENZN-a, a(EEL0<a<Z)Th

HHEME L, Lot T5, L FIZAP, Lo EIZH QEMOYPQOEEN1 &b K

2ZED, B R %, HR PQ ICH LIEA O OKAANCAPQR BN IE=MAIl/es ko

Wz k5,

(1) B PQRxHhEEAZTH L X, HR OEEZRD L,

(2 24P, QN My PQOESZ 1IkolcEE L, L FEE L&, SR DL
I d DM O—HTH D Z & 2t [2008]

(1) n‘? PQAxihE EAZTHLEE, PQ=14&Y, vA

P(Zta}na’ _%)’ Q(2tz}na’ %) -
ST, PQOHAM I, M(Zt;na’ 0)k72v, - R

MR:MPtangzg 0| X *
o7, R(eL—+¥3 0)cha, ’ L

2tana 2
2) YEM L, Lo DT T MIVORRITIE, ZHEh
(cosa, —sina), (cosa, sina) &$+5ZenTxs VA

DT, p>0,g>0 & LT,
P(pcosa, —psina), Q(qgcosa, gsina)

T5HE, PQ=14LDY, 5
(p—q)zcosza+(p+q)2Sjn2a:1 ......... ©
ETC,PQOTFHAM I
pcosa+gcosa —psina+gsing
M( 2 ’ 2 )

¥7-, QP=(pcosa—qcosa, —psina—gsina), |@5|=1, |M—R|=§J:@,

m=§(psina+qsina, pcosa—qcosa)
%ZT, OR=OM+MR £V, R(x, y) &5 &,
=%(pcosa+qcosa)+\/_(ps1na+qs1na)

:%(cosa+\/§sina)(p+q):cos(g—a)(p+q) ...... ©



RERIEKRFE EHEze (1999~2023)

1( psma+qsma)+\/_(pcosa gcosa)

:%(—sma+\/§cosa)(p—q):sm(__a)(p_q) ...... ®

3
0<a<%i@ cos(g—a)>0, sin(%—a)>0kiﬁ@, @@xEDIZRAT D &,
sinZa 9 cos’a 2 _q
cosz(%—a) sinz(g—a)y

o T, KR OMBNIFEHO—HTH 5,

Iﬂ&kﬁ&ﬁ@ﬁ%ﬁﬁ'ﬁ@ 17T, BT MLOFIHANEE T HMETT,



RRIEKRFE EHize&z (1999~2023)

EE3
Fox, y N +y? S1 &ML OELT D LT 5,
(1) s=x+y, t=xy & TDHEE, H(s, t)DHHPAE st P IR X,
(2) ATHRWEHE m=0 2L5L%X, xy+m(x+y) DEKIE, f/MEEZ m ZHWT
&,

| FRE D |
1) s=x+y, t=xy XV, Fx, yiE, 2RITERu? —su+t =0 DifERDT,
D=s%-4t=0, téisz ......... 0

[2005]

IRV, x2+y2 Z105, (x+y)2-20y=<1&720,
s2_9t =1, tiéﬁ—l ......... ©)

-
y

DR DEEFBRDA ST, isz _
s=i\/§, =

1

2

EoC, (s, t) OB MFITAROMAT L7 —V2 -1
%o 7ok, BEFUIREEIIE T,

©2) xy+m(x+y)=k B L, t+ms=kDDH,

poj— <+

«Y

1 42

N )

ST, st P ETOIIME —-mOEBREEZEL,

t
() DR % AT ROTEHET 5 ke DRSS kb 5. A
EP, —m=0ADT, k(s t)=(V2, %)c:

poj—

%wT%kk&D,%ﬁ@m%+@m?%éo

N
X 2

_Je 0]
@it = 187 - L LEBRODHET 5L X,
—ms+k=%s2—%, s2+2ms—2k—1=0-o @

DXV, RO s Ts=-m & 725,
Q) -m=-V2(mz=V2)mLx
MLV, k(s t)=(-+2, %)c:m\f%d\&fw, H%/M[E%i%—x@m“@ébéo
) -m=-J2(0=m=2)nLx
m;@,km%ﬁ@tp(m%%n—ﬁ CEBWTR/AERD, R/AME
1 2

S 7 _ 1 _ 4
oM - 2 -m*Thbb m J:OCZ)



REIEKRFE EHEze= (1999~2023)

EEPIN
BB 2105 OB C BV OBHIETT, QOBAS T bR bO TS
0 2t



RRIEXRF BEfELEHE (1999~2023)

1) hA>0&7 5, EEFEHER EDOS O, 0), SP(h, s), SQ(h, t)ITXLT, =
J OPQ OfExX S &35, 72721, s<t&795, =K OPQ ®iZ OP, 0Q, PQ
DEIEZENENp,qr T5DHEX, 7K

PP +q?+1rP =438
MWD SEDZ L ZaRd, F72, ’%%ﬁﬁijﬁ‘é&%@s t DEZRD X,

(2) WE{k ABCD 0#ffi% T, il BC, CA, AB DES4#ZhZha, b, ¢ & L,

AD,BD,CD OEx#ZNnENl,mn tT5H, ZDOLx, REKL

A+ ++ P +mP+n? = 2/3T
MDD Z L 2Ry, £72, HE5PMALT 2O NUEA ABCD 28 Ed X9 72U
KoL EhEx X, [2019]

FREG + BURARER

(1) h>0, s<tDL X, 500, 0), P(h, s), Q(h, )IZHL, y,
OP=p, 0Q=q, PQ=r 35L&, AOPQ DOiHFE S IT, ¢ Q
_ 1. _ 1. q/ |r
S—2rh 2(t s)h X b
IDEE, A=p?+¢® +r1 43S EB< &, -
A=A +)+ (R +1)+(t—s)> —2V3(t—s)h o .

=2h% —2\3(t—s)h+2t> + 25> — s

72{ \/_(t—s)} §(t—s)2+2t2+282—2t8

_ f 1 J3 2 1

=2{h-2(t- s)} t +58 *+1s =2{h —T(t—s)} +§(t+s)2
+T5L, Azoﬁfoczo%p +q +r2Z4x/§S75§EEi¢Z)O

F70, HEEDBENT H DI, hz@(t—s)i)VDt—l—s:OO)}: yt“ Q
xC, Eiwpl, s=—h i h gz g
V3 V3 ) hrbx
IDOELE, p=q=r=2htHRBHZLLEV, AOPQ IZE= P
J3 s p

A TH D,

(2) E K ABCD (2%t L, BC=a, CA=b, AB=c, AD=1,
BD=m, CD=n& L, X528 =AABC, S, =ADAB,
S; = ADBC, S; =ADCA L3< &, )5

a2 +b2+c2 =438 (ERlTa=b=cDt X)
Pim?+c® 24438, (ERFl=m=cDLX)



https://youtu.be/RT_9-0_9lWU

RRIEXRF EfELEHE (1999~2023)

m2an®+a® =438, (Rl Em=n=a®t x)
2+ +b2 =438, HBlEn=l=cDL¥)
ZD 4 HOOREROFDLOTNE &5 &,
2a% + 20 +2¢% +20% + 2m? +2n% = 443 (S; + s + S5 + Sy)
Z 2T, Wk ABCD OFififga T 35&, T=8 +8S2+S;s+S, 15,
4+ ++ P +mP+n? = 2/3T
Fo, EEBPENLTHDIE, a=b=c=l=m=nD&XT, Z0OL XNHEK
ABCD [ZEMNEAETH D,

ik R 2 %R LR T, (DOFEERQ)DFEH~ L A L—XT5 0 -
/Cl/\i-é—o



RRIEXRF BEfELEHE (1999~2023)

a % 1 UEOFEKELETL, MOXI>REHFEOH VK A p B
ABCD 2L EiZ@EN WD, 7272 L AD=1, AB=a
Thb, PELAB EOSEL, AP=x &35, THED %
FHLEFTP E—&HT2EOCHVMEE 1 BHffo72L X, D C
b & DEFE ABCD b IxA M DM OmEfbEE S &35,

(1) S#al& x TEYE,
(2 a=1,32, PRAPLBETEHCLE, SEHRRICTTLHE O x DIEZRD

o

P, B SN AME BRI > TXvy,  (BHUXEI L7 [2017]

) Ejiﬂ% ABCD 12%fLC, #7V B Ch 5845 PD OEE 558 L0 AD £7-1%
AB L D% A R, U BC £715CD L 0% hE F L5<.,
-G, A F WIEM Clc—3 5L %, APBC ok AL arx B

b\’C, (a—x) +12=a®> 05, . a )

—2ax+x>+1=0, x*—2ax+1=0

O<x<a k¥, x=a—+a?-1 D a C

£, RENHR A BT DL, AKED, x=1 A__x P B
Th b,
XY, iR LIEKENE K ABCD 226134 H
DAY DOHEREIZHOWT, x DHEiIPAZ, 0=x<a—+a®-1, D F C
a—-+a -1=x=1, 1<x=aDFERITHITTEZ D,
. 2
1 0=x<a—+4a"—-1DLZx A$P ‘o x B
2 2 2 _1— 2 Ef '
Ayt =1y, y=5t \é}
= =, AAEP & ABPG IZHI 72T, D @ c

_ 2
PG = (a—x)1 =Y = (a—x)1EE
y 1—x

2 _ 2 2 .3 3 2
GC’:a—(a—x)1+x :a ax ((Z—FG;C X x):x —Za_x2+x
1— 1—x 1—x
=512, AAEP & AC'FG (T2 DT, 13AH 550 AC'FG OmEFE S 1%
G’ 1—x? x> —2ax% +x x(x* —2ax +1)*
S:—x — Ly =
Y ( PA ) 2 2 { x(1—x?) } 4(1-x%)

ki




RRIEXRF EfELEHE (1999~2023)

B, ZOXTx=00L T LT D,
() a—yJa®—1=x=1D&tx

Eﬁﬂ% ABCD ﬁ)%!iﬁtﬁé%ﬁﬁj\éif;p\@f’ S=07Th 5.
) 1<x=ZaqgdD L= A

AE=z 8 L, AA'EPIZEBWT, A2E7A\{\j B

2
21t =(x—2), z=%—1
2x 1

VXA B4 AA'EP O mifg S 1%,

_ 1. .| D C
3722 1= 4x
2) a=10L X, SHEKERDZDIE, )DOQDHEROT, 0=x<1T,
S:x(x2—2x+1)2 :x(x—1)4 :x(l—x)3
4(1—x%) 4(1-x% 4(1+x)
g 11 -x)" —3x(1-x)"}(1 +x) —x(1-x)°
4(1+x)?
_—(1—x)2(3x2+4x—1)
4(1+x)* x |0 _2—;\/7 SR
THLE, S OWBIIARD LT, | o + 0 _
x—ig‘ﬁ@}:% SiTmKIZR D, S /! N

ETNEEDL RN SN2, RYEOT 50K S TTH, FULsisv
ML EICEHBZR2 LD TLE, B, AENCEEREAE R 2 7-0 T, i Z5 2001
FIZFERESRHEN DY £ L2, ZHIZRAES TLIZM,



RRIEXRF BEfELEHE (1999~2023)

1IHOEEN 1 OENAE AA--As D] E% 3 K P, Q,
R A#I< &£ 9%,
(1) APQR OEADI A A KD X,
(2) Q WENAFOTEHRALIZ—EL, ZPQR=90° &7 %
& X APQR DEFED A KIE 2 KD &, [2007]

(1) i'ﬁ‘ AP &I AA, RIZEET D, 612, IENAE
DOHLEZ O L, AP, QD O ICHT IR ELENE
NP, Q B, £, PSIAGA; £ D K HI2i S &
0 AsA, BITE D,

PLF, /WML Y, i Q 25 PAy, AsAs, AsAs,
ALA5, AsP FithdEEa%E 25,
1) S QMNPAs, AsAs, AsS Rithd L&
PQ/PQ LYV, R R NVHRAcITHDH ELX, APQR Difi
i-{Ese¥elia >y Nt /N
APQR = APQAs
ZDELER Q ZEINT L, PAc) DO R L 72
L015,QNSIC—HET2LEThHD, T7-DD,
APQAs = APSAs
(1) A QMNSAs, AsAs, AP RiZho L x
PQ/PQ LYV, R R VHEAICHDHEE, APQR D
i-{Esa¥elia >y Nt /N
APQR = APQA~
IOLER Q EENT L, PAIHDOHEMERREKRE 22
L0, QPALC—ETHLETHD, T7hbb,
APQA7 = APALA;
DA) LY, APSA¢ & APALA; DEMEA RS &,
APAA7= APAsAs = APSAs
LEXD, APQR DOHEfEIX, APQR = APAA; D&
SRR ET D,

As As
Ar As
As As
A As

As P'As

As P'As

As As

Ar  As

As As

AP Ae



FRIX(KE KEELFA=E (1999~2023)
T, AuAr =L y1+ L 142 R0, 75, P 2D AJA; E TOEEED,
J2 J2

1+ £v,

1
NG

APA4A7=%(1+JEK1+53)=4+5J§

(2) R QDVEHRANII—ET DL x, ENAROAENOEREOMmE LT, P, Q"
bl E, ZP'QR"=90° L 7%,
Z 2T, AP'QR' ODEHARKE 2 DD, AOLPR OEXThY, HE
P'R" 2N AsA7 I —ET %,
L5, APQR OEHIE, APQR = AA1AsA; D& XFk L2 b,

o 42— As As
=, sin22.5°=1/1_C%S45 = 22\/5 o, SR / \

DR T, A9 4
1
o2 1
sin 22.5° /2_\/5 AS ( :
PEXv, APQR DOHIFED f KAE I, Al A:
1.2 1 2+42
AA1A3A7 ==rx2= =
2 942 2

SEEEGORA - BT 25, B D & 5 AR TR Y A WA T, i,
EZFETRABTIEI O KSTLENET, )TIHTEICTEXE LN o



RRIEXRF BEfELEHE (1999~2023)

EE:3

Wi B 1 O 3O FReDO& () & ()i LN b#< L&, b
3 HD MM DFIE S OIEFE S D KB Z KD I,

(@) 3HEOMBDOHFLIEFNTNLERP ZHLET 21 OMEECH S,

(b) 3EOHRT X THIEFT LRI P DA TH L, [2006]

ES

HHED X HIZ 3 N4 1 OMMx Dy, Do, Ds & L,
ZOHLEENERA B, C LB,

6T, ZAPB=a, /BPC=p3, ZCAP=y L < &,

O=a=rn, 7-a=p=r, t-a<=y=xlZBNT,

T 5 &, D& Dy OH@E Sy OmEE,

%-12(7z—05)><2—12 sina=7—-a-sina

D; & Dy, Ds & Dy OBy OHEME S FEKICEZ S Z LN TE, 3 HOMKR D,
Dy, DsOFfESOmEME S, O=FIHL T,
S=r-1*x3-{(r—a-sina)+(r-B-sinf)+(x—y—siny)}

=2r+sina+sin f+siny =27 +sina +sin f—sin(a + )
pra+f . f-a-f
2 2

=27 +sina + 2cos

= 27r+sina—200s(%+ﬂ )sin%

ST, ax0=a=7 CHEHETD L, ﬂ—aéﬂéﬂ#%—%+ﬁ§%+ﬂ§%+ﬁ
Lid, o7, %+/3=7z ------ @D L x,SiTmKERD,

S=2r+sina +2sin%

2
FTIT, ax0=ag=7 TEIHESL, a | 0| | 3% | |=x
S':cosa+cos% :200s2%+cos%—1 g n 0 -
Z(ZCOS%—l)(COS%-Fl) S /! N\

uLiD,a:%ﬁ@k%Sﬁ%kﬁ%k@,%@@ﬁ,

S=27Z+§+2'§=27Z+%

@%,:@&%@@i@,ﬁ=y=%ﬂ?%6o



REIFKRE RFEFHE (1999~2023)

WLRO LWREETT, MBS I TE 200, 2 a2 nd OIXf R T
b0 FEREA, B, FHOIE, a, B, y OFEPHIZKBEL TWET,



RRIEXRF BEfELEHE (1999~2023)
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