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YT (@ @8 TSR HAEBA?

Atepe femiga orofe wfe=a (@e "Jfoe ABAH @AT" (Moving Points Method) aFwH
W (AT @RITE T2 @3 @IS | affrmre wmifvfen wba 79wl T fog age a foaf
g HAferi (6 T TG AN FCF 923 EAT | Gl 7 Afb coIma s S

@3 FBED 2T T TS5 Hewig I dlAfiF qFel A ATae | f[Reeis I @
@@MI8 (Cross Ratio) T ©Itstl w2t B! &rzefd | @i e« @ifeet @ 2 iy fifroei
ST I 2R, (A0 S AT |

ATHB© P (Projective Maps)

«fq, C T @ FF (conic), @FB @A (line), I @FH [WE st @aresz (pencil of
lines) | U3 TRCTFSTENA (OO0 & (@¥I8-F GG e “Grevia A T ez | eI,
IM A, B,C,D € C =, O@ AN SIF @ @18 (AB; CD) 97 N 7 AC=ve Fco
AN (AT @, T C @0 @Re® T b O A, B, C, D 2@ F7e634, 79 77) 1 @3
(A2 ATHES WA AL 4 FZ0T3 @S AT |

el 2Ar&@e Wl (Projective Map)

@I FIE f T C, (AT Cy (© WA I ([T QTN I, (@ QLA (@FSR), ©ICF
AtEe Wi I 2@ AW @S @ @*e weifzafee A1 ATHA (preserve) IR | ARG
¥, I A, B, C, D € C, 2, S:

(AB;CD) = (f(A)f(B); f(C)f(D))

RIERUIIER G

«g (Tl @ @ S 1R (AR Jo1 T 2EA! e ARG 1 @it @ s @
9 Syt ST et FAce @ s @t (6 @1 foaf f A s v

Tosivg: -7 6T (Identity Theorem for Projective Maps)

€, f,9: C — C, Ub 2Taze Wi T gws fonls for 3q90%a o f @32 g @
QEGSG TN 2 (R, Ot o FE coincide F), O ARKFOE f = g TR |

g 47, oft g A, B @3 ¢ @q & f(A) = g(A) , f(B) = g(B) 9 f(C) = ¢(C)
| SR ATERES WICo FRIPAE P g D a7 &,
(AB;CD) = (f(A)f(B); F(C)f(D))
I g IR G,
(AB; CD) = (9(A)g(B); 9(C)g(D))
@G [ G g 3996 A, B, C 97 &« FN, A&t #recs #Af:

(9(A)g(B); 9(C)g(D)) = (F(A)F(B); fF(C)g(D))
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(F(A)F(B); F(C) (D)) = (F(A)F(B); f(C)g(D))

T (@8 AT G0 3B (Bijective) (AN I 5711 (g @1 @6 AT gag
e itz 9= ol =D frgre, ©12 1%y 2@2 b AR it 79H =@ wdie, f(D) = g(D)
| AF GF TGN AW A =97 2= i

@I dreige MR (Basic Projective Transformations)

A ALY AN, AN AW APHOE SRR SHAATAR Noo! AT A1, ©CF AN A
ST e 7 FeH vy oft R (FAT (cases) & TG FHoyo! ABIR FAETR belC! TRael
@R 9 5N P @R Feied (e (92 @etel T etsfze Wiet 271 92T @ @fe
I Coi Sl 9 SRS (@ IS S |

AT, AR AT @ gfo Arafge Wiess Feeiferq (Composition) FTN 2T&Fe, €2
O3B ATHFS WICAT A0 (Inverse) Wiole 2tEze 27 (e (681 I &wd FeAl) | [ oy
ALY ATHFO W2 SIferFl SN 20

. @ G @A ¢ @32 /g P 93 &, ¢ @ [T P -l @itz b o Cp o
Wit X — PX @0 2TSES Wit |

. OF0 FAF y G2 ©OF 82T G [T P 97 &, ~ (A Cp -CS WA X — PX aF0
ATEFS I |

. G FAF y GAR AR T P 97 &,y @F y 98 Wi X — PX Ny # X
AT TS T |

. @S GF; ACH-TT-W-IF, [F8 A IS Go A 2T (clines) 11 93 4, @
Ty, RSTEE Wivl @ 99 Q@@ 2o (T NI GFTFEHE) A 4, - v,
(S AT, O A6 LrEiFe Wieh 1 T SN T ZqenT @ @e A FE )

i 2ACS! OIR @ GI(0 FNEH (AT AEH 0 #NC APCABOH (Perspectivity) R ¢ore?
e Gt Soited wifereia vt Witas seiifesa @ fa P «3e qft «i3q ¢, ¢, 97 &,
A SR X — PX W ¢, (A0F Cp (o B, SRR AL WITHF 30 M@ Cp (A £, €S
¢T22 | @BIR A oo A3l | s e feg Srize g T

TriRgd @ AT (Examples and Applications)

TARRAY 3: USA Winter TST 2019 Problem 1

14, ABC 936 fage €2 M, N J@ AB 8 AC @3 I 1 X av @36 79 @
AX @46 AABC -&3 fiqgres =Ko =1 4f¥, wp =@ M ¢ B ¥ 936 Je a1 MX
@R = IR | @RI, we T N € C I I8 T N X @RI = S 1 e Fel
@, wp 9R we I8 U6 BC' @9 657 (=7 FCA |
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5@ 3: USA Winter TST 2019 Problem 1

T 47, A Rqee (ABC) @3 =~ 2@ ¢ @32 ¢, = BC 1 49, f 2@ 4, QF 0
(S GG WA A ALGRATS T AR GOIF: f(X) = D = we N BC 1 CCAET S (A0S
IR HRCS MRS AR L XND = /O

Qqq N A @eR i i Cy (@@ Cy -9 936 @A WA A g fowl st A
@AE /O @IS (@R 1 @ AP (@AF RE (@i qeifaafes qiee, o «ft @1 @ie
HLTFY A AR AEES | AN © £, — Cy WG (X — NX) dt&igs, @2 Cy — £y
WA (w — w N () ATHB | JOAR, AR FASTER FC{ITEmIa:

{y —-Cn —Cn — ¥

@3 ftal Wil @3f6 etafge W A FTo X — D @ o 3@ wdie f 936 arwfge wie

G, AN SIS0 W2 [/ 2 () — L, TSR F7cS #ffq A f/(X) = D' = wp N BC
o 31 «fbs 932 Ifete erafge | S & &5 20 D = D' a€id 41, 9die f(X) =
F/(X) R 1| SR Sy S, X @7 W of fon Sges &) «ff e Face ~mere
e (<! G G2 ot e (5F Tl A (TR A Tt (bfere enifvfen T At cormt
fteg (581 I TS A

Q®.: 92 7@ AN B2 ANl @F A3 e @es 2 X — NX — ND — D
ATA(BS, ©% X s D ATHES | GF2ONE D' = wp N BC A X+ D' A& | O (e ofp
T2 & (53 FACES NI o9 3CF | 27T TPPIB'S ST GOIE2 (RIG FCF AN 9K |

TwWizae X: IMO 2010 Problem 2

el Wite, ABC fagres TA0ToR 1 wRstedw e [ @R ARge I' 1 AT @ @i
I - =" D Rrs @7 3@ E 3861 BDC @3 e%F «3f6 79, @32 F 2@ BC
a9 eiq G @6 9 @ LBAF = LOAE < L1/BAC = I [F @3 39 G
T, O@ AN I @ E] @32 DG @AREI (@AY [ -9 89F a_fFs 3 |
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5@ 2 IMO 2010 Problem 2

A AN QA E -F [ -aF 827 W0 A IO FAIE! 1 @ W 2600 [Ty F ofafes
26TF FIAE AM@F oot o 2@ 4fF, Ky = FINT @R K, = DG N T | QAS™d
SIfefE wae s S @il owal i, F — K G0 dreise Wi

QL G AN F99 @A E — K, WieAbe eta@e | (0 3@, F — AF — AF — F
G ATHFS WA I AL - AF FoT© A0 eI (SHiesrel qRe18 I9199) A fPvee
@ (@ T TR | R, F - G ataige dhe @ft [ ks @@ 3@ 1/2 @fers «fs
@A (Homothety), (RRIGT (TSNS BEN BC - [ -AF ACATE LS (o] PRI #1124 |
© F— F — G 2@ AtEige |

Q¥ D ¢ I Mea reg e Qal F910e AT G K, Wieifbs atsige, a9 it porasicd
T E o G K, 9310 TE3e e |

@Rg 96 Wi7E erEde, Ot K| = K, a¥d F9 &) F 47 @ oft S5 a1 S3IeTd & )
@ff 9w T2 WAB @ e &2 w @< wifvfe T 9N E = B, D, ¢ €3 512
I @ACS A (Hint: Fact 5 FICe eT91e) 1| il [9faegs et [l
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AT AeAfS2 FFAIRGH (Problem Solving Insights)

f5oh1 @ f§31 (Insights)

5. I 9Bt I© FAW (Choosing the Moving Point): U @ /6 ap
T @PGET A TSI GF6 @ I J0e €717 (FRITR FACO I, SIPL G
(variable element) R fRGI671 F1C 1| (N WIToF &F F 9o 30o=a1ce! A0 AR |
3. oft Re*¥ @B (Three Easy Cases): ©f6 9 (6% a7 17 =1iiet 1 forercas
(degenerate) (AT (@R Fte gaa Hfes 91 e fagres ™, Tk i
I @I 9 1 9T [ GF IR IS AR AL 20 AN |

o, fefa 1 9® T oo w9 Wik etaize =7 711 IM @I W @RI IS
3 e [FofE W9 I @, o) @t drwze (fBfa ») O 2@ rghs (fofa
3) Mifiee 2T It | O @ @ PRI w20 [ A1 o e i fAfoe s
(TSBT TS5 |

fats <f4 (Practice Problems)
oL AR N0 e (% AFE T & Wea TS (68 FI0o AN

1. IOCRCTE AW  (Pascal's Theorem): G35 Joea e47 ot qded g
A,B,C,D,E,F @sq @lt’ | ABNDE , BC NEF 932 CD N FA &g feaft a9
(collinear) - @6 IS ARG (2 Wwx ewie Tl (2fFre: F -(F SNfQEae 4@ e «3e
Wifsie AETe)

2. Te@™ amid; & I @ Yo atsge Wil IeHferae atase e @32
ATFS TF TEo! A1 2ot Weifbs awwFe (@beEr (oo qee) |

3. @3f6 fage ABC 97 +ffg8 I' 1| A -5 ™+ @ 20 (1 dr&ize o JI2E IR

( — BC @3 55 w7 w9iled & (@9 36 @R ©f e fees seel «f6 wfefizre
T Cofd Al




