International Mathematics Tournament of Towns
IRERIN D EN R R E
2004 =8 B BiRkE zzms
xBRAIEFFIE TEARER  REEEFR—TEBDH -

LSPGOy Rt = g {i e g(fg) =x - = f(g(y)) =y - ¥ AT
WHrx > f(x)= kx+h(x)’ﬂfilkﬂ‘l§¥r’ = NOORLZEIV R BV 9O [FilEE
fr 2 B [ s (R A - (F 0 BRI R x o
h(x+p)=h(x) - T[T p EREERVERE > JIZ5 7 h(x) B A B r e )(*m

R ELFExz Yy wikfi g 515 gf(x)=x> 2 fgy)=y
frgi-¥-2pdfkce k#0

£ f(x) kx +h(x)=y > R x=g(f(x)) =g(kx+h(x)) =g(y)
g(k(x+p) +h(x+p))=x+p > T gly+kp)=x+p=g(y)+p

£ =00)— L+ Ry +kp)=g(y+kp)— V*Lkp—g(pr__p_ )

o giy)=2 +l(y) He | g% I & kp endidic o
EO S8
#EP frga- -2 g 3,&—); °
1
(2)#M g(y)zb; o
. 3
(3) &M g(y+kp):9(y)+pﬁ; °

(@) § % 19)=g0)— L2 -

e
(5) #-41 g(y)= i+l(y)»7 :

2. Pi~az "jﬁ‘]ﬁﬂlj ﬁ%ijf[l??%%' o,EIIF'Iﬁ%EfV»iZJﬁ'FI‘,[‘!?V1;& 10 FEIZR="
e HTanY lt‘V mﬁ‘/ LR I e e e L e
lﬂiré‘q{—z g “}'F[ > [ l?ﬂ i, F[fij]flﬁ » FHokm-nl ['@ o (1 57)

f&

Mm-NZEZHREM-nz9 ¥ |n—m|#9 a3 & Ficlke
F A = A VP E B m<n o
(1) z=m "f Pz dhent Bl ms N3 s L& Ko B
(11) § 1<m<8pF > Es=m+1-p? ?Ebﬁ»lﬁp 2
“'KE&K, LIV E( °
(1.2) § n=m+9pF > 5 s=m+10 B|? B~ 13%f > ¢ ,TALB’»J‘Z n=m-+9 % ;

7 OSHERF o
RS Ik S

J;_
-



P B 10%F 0 ¢ /T}Exu M35 & T 4o e B 1A AR TR 5 2 30
BeA o T Lo
erwf P2 thent Fclem nisi o EE fo
(2) % m-n>9F n—m#9
(21) & s<m> ¥ B~ 13f » TFjES o
(22) F m<s<n- 7 FiEH - fABE o @ FHIEIRF kP 7 meon; ¥
LEHE LIS 1037 > $l4pThF cndiep &% n> 2 3 5 R - fAB
% & FIRIRF Sl S mo ® ‘"Jﬂ%ﬁfﬂﬁﬁf’? °
(2.2.1) 0 pF > EFI4RTRF cnlich 3t mo PR ER o
(2.2.2)0 pF > F FIARTR S ¥ ‘\’f‘m’gljb A P-m3pIRF: o 7 LiEH
- FEBE 0 @ EFFlAATRS éﬁﬁiﬂ 7 m Mmoo R BV R ER B
s Flapzr+ g'ﬁg;cp Mmoo BT OERS o
(23)Es>n> " T EH ﬁﬁx,z @ FERTRF P 2 ZmeEin; F
Alm+10=n+1> & n—m#94 7 - pri; ' Ao B~m e nEEIRS o
YRR TR 2Bk N T R E - fEB 0 @ T f
TR F BcP A A ma on; ke 2»;1#5 P BF O E RSB FlIARIRS
Galicp 3 At no BT OE%
SECLE MaNn29F [n—m[FQpE . T ARG g e
AR

LDz m- n29—>% o
(2)z# m-n>9r |n—m|;&9—>$ .

(3)# M 1<m<8 éimﬁ@;va_)% o
(4)7#P n=m-+9 E"ﬁ'f-ﬁ'-;‘\?t,—>% o

(5) R Fmm e n>9—>§ o

3 A SRR P Ay IR RO  xy xy oy
Roxsy PUEEE 71%4%“ AT = R IR el e 3 f\'?ﬁfﬂfv”ﬁ’? i
B AP ige s ] - L*J ﬁL;‘f,HJFUQJ(F[H PP BYETL X y I/IE o (51 53)
% :
£ S={X+y, x—y, xxy, x+y}
BA A XY AT H T AEXTY XY S XXY S XFY PR G XY A
AL H T A Z TR
(1)SZ 0 R x=y~xzy=1-
Y eS¢ 2EF Henfg o d (xxy)(x+y) 2T @ F| X~y o
(2)S % f > TP T X<y~ x3y <1 & T={x+y, xxy, x+y }
£ NE T9 1 edicenipdic
RQIN=1> P T¥ & clich Xxyeod X—y " XFYyFFEEX Yo



(22)N=2> :ZzFF X+y 72 it ] 3 1 (F X+y<l=ox<y<l= xxy<l =N=
) BITY A ¥ Xty od Xy Xty FFEEX Yo
(23)N=3 ZpF x+y<l > 5 x<y<l1l > *H_Xxy<X+y » xxy < X+y > xxy
BT B aficed X—y XXy ¥ FEE X Y-
(3)S ™ =K I #i o
AP T RSY e BHAAA LA B Fled Bl BFAYS
Bz foenT 3 F BY A2 4B P AV ez Bl rE- FEE o
d 2% B A={X+y,Xx—y} > B={xxy,xy } > jEm F & b3 = = >
PIAY & BeeniE @ B Xy s X—y R T VA ITX Yo
MM E- 2 4 S={a,b,c,d} ExF A2 A-BIrA B A
AT RGBT
(B1)Af- A F 4p ke el
2 A={a, b} - A'={c,d}: Bl B={c,d} > B'={a, b}
TP (a+Db)’=4cd - (c+d)*=4ab = (a—b)*+(c—d)*=0 =a=b ~ c=d ;
i@ d (@a+b)’=4cd > #3 a=b=c=d & a=b=—c=—d
R R XFYyX—y o BHWP G A B 27T A
B2Afr Al — BARIF el
747k A={a,b}~A'={a,c}> F b*r E3tc-
g _(a+b)’=4cd ~ (a+c)’=4bd ; #pt - ENhAa A XF U b co
# #7534 1@ b(a+b)’—c(a+c)’=0 -
W (b—c)[a’+2a(b+c)+b*+bc+c*]=0
e & b—c#%>24d a~b-c i #kF a’+2ab+c)+b*+bc+c’>0-
SN
I AT V- FR R KN Y o
el i 8 o

(1) § 02 f #epF o i 5 x—y—>% °

(2)* 3t 12 sgith—

o

o

1
7
B)mt 1§ fepr o 7

M- B A X Ny 2 B

T

~N |

(@) feif 35 7 Bez foenT S £ § & Bz ff o4 frg,—>% :

OELESEE < L PN S
(6) 343 ™ He2 fren = K ¥ A He2 ff e 4 B A jE v - _>% :

4. L[;T{l[gjl/b\ £ | Elej[gjlgfﬁﬁﬂfé"—& [gjl/u\ £ O E[fj-&[gjllé]fj[jjﬁ[fo;g@ AB ﬂJ\E‘“PJﬁ@E‘}J
st > SR AR o GRS T 1AB UGS VISR - (F 53)
f& -
X PEIABh s > ABER 1 4p*»>> C; i OP < AB* D; ¥ IELOP



2 E o
LROLEAER~FIL/Eh r-0l=d-
OD=x~PD=y; B3
PIP=PE*+IE°=(y+r)*+[d*— (x—r)’]
2 PA*=y"+(R°—x%) - = PI=PA
o Y+ (RP—xX)=(y+r)’+[d"—(x—r)]
=y +d*—x*+2r(x+y) e 2r(x+y)=R*—d*

2 42
o OP=x+y="R - d \ /
r
3 E = &35 1AB *h s P e §07 O A& I >
NN Rz_dz 5

i "’?iﬁjm °
2r # !

AR
1)z # = £75 1AB * s e 22 O £ o m]’ﬁ]—>% .

(2) £ I g eh g«ﬁg .
(&iﬁﬁw9§o

5. F| A~ BRYEHIYAL M7 4 o SR PG ARSI (2 B
TR goH BRI HE =2 ATEHPAAT TS
o R HEGEIYI > AU T AR AR R E R - (7 00)

WARBAEA DL~ A G A a0 BREAET R TG by by B
AFBAEA 3 N a2 £~ BTV U A B R S Ua U@y~ Vidg+Vaap 0 B P U
oy 4 . ] P ; , N U, +U,a
Up ~Vp~ Vo 32 5 2h f B dic ;) ~ &8 BRAEA 4P 1 0 #7011 3 11—22:&...(*) .
via, +Vv,a, b,

L) F2L 3 mmige AP AR, A T e B A apAs s arg T
)

T Adp 2R R E E A TE S 07 SRk o

HOr® AR BN GFRE

N=1pF > BgR == o2k 2<n<k—1pF » 333 = o

(L1325 R E &2 S EH P AR 5 005> A B8 Y 2 % - TR
~ FIAFBAEA 0 R E L S ApdE 0 deB] 51 d R T Ao 4
EAH RIS P N T g s P S e B s - Sdpke o 3 2R
S $ ik SRR

a,



(L) 2 B4es » EPN- B3 A E &2 AP NAFED, (4o
B 5-27¢ fesaea);)e L g "M PQ % THM 7 € A QR o

(I RE S R S .E SRR S IR EC TRy N R P

a,

BF T PQ e e T AR A MPQ it AT

TR PP FRBERT v AT MPQ it s Loyt o 2

v AR R o
P

AlA | A - L ALA] A >
Q
oA LA LA A
Bl 5-1 i 5-2

WEAPER T ABETE R T R B AR ket A

. NN u,a. V a
U=Vo=0 & Uy=Vv;=0° % 4% Uy=Vv;=0> P d (*)f—%’#zﬁzz—blz—l ;
#-B AR AcR] 5-3 £ > T F FAp 1A AFRAEA) hs B o

sz@‘
- —"— ~
p
Dy e,
u e <| bs
N
B 5-3
Q)F % 5§ e 3% - AL AT LR A ap by byE KR
2
2, _ 2 (v,bh, —u,b?
- vzbl sy _ vy, Ui (vab, 222)b1 4B 48455 11 )
a b, —viby  ubb,” —vib b, (ulble_Vlbl )b2

5-3# ¢ #"Vz He L vy iy —Up by~ upde 5 Ugbib,—vib,® o T E 1 AR At A
FBAEA, BT .

=

1)z

E
()7 & ~

2

2

U

L R R — 17 .
’ﬁ ﬂﬁim‘h w—3[7 o

SEEHSFER HpEER 3 N L T T e 54/7

W3
W3

T
TSI

@32



6. At AT SRVETE N < - W=

/j_—,} [ Jﬁﬁﬁfﬁgfﬂlﬂ "] = trfj,_]_SO
g =

]
R Sl m S FIPS PR Y s it
- T W TR nEwa E1% y ORRH o B R T ﬁEP ”V~ I[F
= EPYART ST IR . N 5 e B

T REFRET o (]
[’i’*;{f I—F[LJE’?EJ: EL"JJI/% H: g = IH (it = EJ TAFEIL] 1@1@#{— iz =% E ,U,.\\{
ngﬂ%ﬁéltﬁ AT TN Hﬁ;@ HéE - A —H:— S TR G

("G P S ERHIAFIE 25 PR PG - )
fa :

$ % ek din - £ S={a,b,cla b ceN’

it 7 ﬂ}ﬁ’:r?/}ﬁ’ii £ BV - $1

;a+b+c=n} B Sew
- ¥R TE- 2{a,bcHpE P &
5 2180° - 2180~ S180°¢h- 8= &7 -
i £ Aa,byczmax {la—Db|,|b—c|,[c—al} > * % - &+ >
>3 Aapc>0; AP R BEPTIRERTT
eI BEIE NI B SaE PR & € 1
PEREEP DR AL S Gz 47

TN s ko
R L PRy - fEz 49

{a,b,c}eA
Fazb AP+ K= £35{aa+rcb-a}: A

a”
{a,a+c,b—a}eA> T = & 35{aa+chb-a}r WAL ;B R= £235{abc}
4ol 6-1+7 41 = £ 35{aa+cb-a} A2 4 F | “Tila=b o

wE > APg {aacte A a<c gz £35{a2ac-a}: 4k

a,a+c,b—

{aZaC a}£A’ ] '7;}-4— % 27 {aac}{zr]%]GZ*)’ :”:’_ ﬁ_ﬂj{a,Za,C—a}é_i%
& 1 #r11{a 2a, c—a}eAE

Bl 6-1 il 6-2
Fra<c B ¥ Rz £25{a3ac-2a}’ FE¥ #{a3ac-2a}cAR|

3a<C e 4% > ka<c* ¥ nbﬂ\js\-f‘f—i"ﬂwmé

3 leN' s i@ Fla=ch|(+2)a=n °

Lo N>3 i Ad a—1-

n=2k+3(k>1) - p{1,1,2k+1} ~ {1, 2, 2k}---{1,

k+1,k+1}eA; weinfup 0= min {ab.c} > Pl I,={a, b,c /
{a,b,c}eA

| infe, by =1}c AT m ¥ Eﬁ"}?\ M ¥ E - B o Ij:{a, b, c| infra by =j}c

A(*) °

] 6-3



Bk R (k)IB 2 o FE o #3rE - B S={a, b, c}e >
#-S4c-@ 6-3*7 4 5 S S" o Bl S'e e A~S"e ljuc Ay ¥ S'#S" ) IFL‘
0 91 Se AV [ A

SRR AR S R - L I Ry CE S

R

D.zmr&htBF -2 425025 NP - 27 LEEHEFSUT -

(2)*1%“‘”% &) i iR—1/7 -

(3) % ¥ - 4= &0 R—>5/7 -

7. RO R [ufisL OA ~ OC ~ OB ~ OD % o1 FNHIEST [ £l - ~AOB
= ~COD - ul;p[éﬂ ST OA - OBA™ » [ T2 OC » OD A » [ SRR T
LW E~F 2Rl 8% ZAOE= ZDOF « (' Ji
fE-
KFSERMT e Zr w5 rsrro [l
S*» OA* G> ] T OD* H - Bl

ASOG:; 4AOB:; _~COD= ~TOH

Z0GS=90"= ZOHT ¥ ## ASOG #p 2>
0S _SG _r, _ES_FS

ATOH# 8 == _35 _ 2 _
OT TH r ET FT

LEOE~FsRsMAU-> BFEU>
L =S Pk -

Ir

WR U 28 f ST 22 1 2> Y

B 5 05 o imsp 0l £.2TOS th4 = & s~ EISIF+ @ ZIOE= ~IOF »
IT r OT
1l

~/AOE= /AOS+ /SOl + /I0E= ~DOT+ ~/TOI+ ./ IOF = - DOF
I
(1) P ASOG #p i ATOH—>; :

()P RE Ol £ £TOS 14 T 4 ﬁ97 .
(3)# M LIOE= 4IOF—>? o

(4):@ P LAOE= 4DOF—>; o
fA- 1 (%Y £ EFLARE)



