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:=13;0 M60F3;3< . K879H 13620< ;323< 5060;;7;H20 =92=:023R /67C4=;H2310
4.5.23) +. +. P=,<2913?, )976=9937910< =;3@53080 G1=;H231=: 5= @0/7@0/32006D
2007 44, KO1;RA3/7;H2D? J/05, 11-D? 1;099, KO8B0AO2. K879H 13620< ;323< 5060;-
;7;H20 =92=:023R /67C4=;H2310

4.5.29) Q09/2D? 9;CA076.3.3.

4.5.31) T0220< 1=29/6C1L3< 3F =16CI2=9/7? 27 <:;<7/9< 6781=?N@ 639. 10.15.
4535) T.). W:7L=: , W79/0< 47=@7/63A7910< =;3@53080 3@723Y'. W06D432Q
2010 4., KO=A2D? /C6 KOB0AMS.

45.36)% .!. N=2132 'F @0/7630;=: ;7/27? 1=2B7672L33 %C62360 =6=8=:, G+16CI -
2=9/3, :539022D7 : 974@72/D3 1090/7;H2DE, 19994

4537) % . I. N=2132 )976=9937910< =;3@53080 G1=;H231=: 5= @0/7@0/31B9I8D
1999 44, K01;RA3/7;H2D? J/05, 9-D? 1,099, KOS0OAQGS.

4.5.38, 4.5.39) P= @=/3:0@ F080A35678;=1722=? M=;40637? 20 $718C206=82CR
#,3@5308C 5= $0/7@0/317 2009 4

4.5.40) D. Djukig 3 +. ) . N@362=; N021/-P7/76>C64910< =;3@53080 G1=;H231=: 5=
@0/7@0/31,72005 4, Il /C6, 9-D? 1;099, KOBOADG. #>=>S7237 , .' . M7,CE=Q
4541)7Z. +. "@7;H<2=;, T:08LO/H /67/3? %C6236 '=6=8=:, 2001200244, )797223?
/C6, #92=:2=7 :06302/ , N/0O6G37 1;099D, KOSOALS.

45.43)) . +. W@06=; )976=993?7910< =;3@53080 G1=;H231=: 5= @0/7@0/32ZD07D
2008 44, K01;RA3/7;H2D? J/05, 11-D? 1;099, KO80AO7.

4.6.2) +. ' . MO8F<2)976=993?7910< =;3@53080 G1=;H231=: 5= @0/7@0/312004D
2005 44, #16CI2=? J/05 , 9-D? 1,099, KOSOAK4.

4.6.4)) .P.Y3;3@=2=:, $=91=:910< @0/7@0/3A7910< =;3@530&@M084.,, 11-D? 1,099,
KO80AM4.

46.6) ). [ . P6=/09=:, %67/H< 47=@7/63A7910< =;3@53080 3@72% | W06D432Q
2006 4., KO=A2D? /C6 KO8BOAO15.

4.7.6) #>=>S7237 4.7.1.

4.7.8) ,0L3=20;H20< @0/7@0/3A7910< =;3@53080 '602999 4

4.7.9) ,0L3=20;H20< @0/7@0/3A7910< =;3@53080 '6020L997 4, Q7/:06/D? /C6, KO
80A04.

4.7.18) Nguyen Van Linh, N B=6C@®ww.artofproblemsolving.com, %7@@®A concyclic
problemO=/ 27 @0<2010 4

4.7.16) N==>S3;3 * . ). "02=: .

4.85)N==>S3;3Z. +."@7;H<2=:3 % Z. "@7;H<2=:0

48.7) N==>S3; Y . +. ;T:

4.8.8) *3/0? , #/>=6 20 @718C206=82CR =;3@5308Q011 4

4.8.9) Z. +. "@7;H<2=;, N>=6231G0/7@0/3A791=7 56=9:7S723E, %67/H< 97639D -
5C917, 2003 4, KOB0A2D? 60F87;K080A0S.
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4.8.13) +. ) . N@362=; N021/-P7/76>C64910< =;3@53080 G1=;H231=: 5= @0/7@0/317
20094, Il /C6, 10-D? 1,099, KO8B0AO7.

4.8.15)!. M Y7;H8@02 N78H@O0< 47=@7/63A7910< =;3@53080 3@.723 W06D432Q
2011, KO=A2D? /C6 KO80AQ22.

48.16)Z. +. "@7;H<2=: 3 % Z. "@7;H<2=:0 )976=9937910< =;3@53080 G1=;H231=:
5= @0/7@0/3172010D201144, KO1;RA3/7;H2D? J/05, 9-D? 1;099, KOSOAQ2.

4.8.20) +.) . 163>0;1=, )976=993?910< =;3@53080 G1=;H231=: 5= @0/7@0/32D07D
2008 44, #16ClI2=? J/05 , 10-D? 1;099, KO80AQ2.

4.8.21) Q09/2D? 9;CA074.8.23.

4.8.27)) . P. Y3;3@=2=:, )976=9937910< =;3@53080 G1=;H231=: 5= @0/7@0/32007D
2008 44, #16Cl2=? J/05 , 9-D? 1;099, KOS0AO7.

4.8.29) *3/0? , #/>=6 20 @718C206=82CR =;3@5308QR010 4.

4.8.30) % Z. "@7;H<2=:0 )976=993?7910< =;3@53080 G1=;H231=: 5= @O0/7@0/317
2010201144, &743=20;H2D? J/05 10-D? 1;099, KOBOAQ2.

4.8.32) +. ) . +1=5<2, )976=9937910< =;3@53080 G1=;H231=: 5= @0/7@0/32007D
2008 44, KO1;RA3/7;H2D? J/05, 10-D? 1;099, KOSOAQS.

4.8.33) T. N16=>=/ )976=9937910< =;3@53080 G1=;H231=: 5= @0/7@0/312007D
2008 44, #16ClI2=? J/05 , 10-D? 1,099, KO8B0AGS.

4.8.38)Y.*.,3;= , Q09/2D? 9;CA0? FOB0A3 9 A7/:06/=? 47=@7/63A791=? =;3@5308D
3@723'. Y. W06D432Q 2008 4, Y320;H2D? /C6, 10-D? 1;099, KOSOAOY7.

4.8.39)) . P. Y3;3@=2=:, )976=9937910< =;3@53080 G1=;H231=: 5= @0/7@0/32006D
2007 44, KO1;RA3/7;H2D? J/05, 9-D? 1,099, KOBOADG.

4.9.1) P=9/6=7220< /=A10 20FD:07/9%*+,+)"-)+ .+/#%01))+2 +3)+.$34'-)+ 3#4

5,+-)$("

4.9.3) P=9/6=7220< /=A10 20FD:07/9<$*+3+6%$74.($ .+/#%01))+2 +3)+.$34"-)+
3#45,+-)$("

4.9.20) P=;CAORS0<9< /=A10 >C87/ 3F=4=20;H2= 9=56<1022=? =/2=93/7;H2= /67C4=;H
2310. C@ 639. 4.9.1.

4.9.26) +. +. K09;0:9137?, %67/H< 47=@7/63A7910< =;3@53080 3@728.' W06D432Q
2007 4., Y320;H2D? /C6, 9-D? 1;099, KO80OAQO3.

410.4) T. ). W:7L=: , W79/0< 47=@7/63A7910< =;3@53080 3@723Y'. W06D432Q
2010 4., KO=A2D? /C6 KOB0AQ2.

4.10.6) +. ) . N@362=; N021/-P7/76>C64910< =;3@53080 G1=;H231=: 5= @0/7@0/317
20054, 1l /C6, 10-D? 1,099, KO8B0AQ2.

411.2) T. ). P6=1=57215 )976=9937910< =;3@53080 G1=;H231=: 5= @O0/7@0/317
2009D201044, &743=20;H2D? J/05 9-D? 1,099, KOSOAM.

4.11.9) N. Z. M76;=:, N021/-P7/76>C64910< =;3@53080 G1=;H231=: 5= @0/7@0/317
2007 4., 11 /C6, 9-D? 1;099, KOSOAQD2.

4.12.2) T0220< 1=29/6C1L3< <:;<7/9< =>=>S7237@ /7=67@D M;02G7N@ 639. 4.12.1.
4.12.3) +. ) . N@362=; N021/-P7/76>C64910< =;3@53080 G1=;H231=: 5= @0/7@0/317
2004 4., 11 /C6, 9-D? 1;099, KOSOADG.

4.12.4) K879H 13620< ;323< 5060;;7;H20 =92=:023R /67C4=;H2310

4.12.7)'F @0/7630;=: @718C206=82=? =;3@5308D 5= @0/7@0/311082 4. KOBOAC 5678
;=I13; NNN& .

5.1.1) $ . +. )=A17:3A, )=97@208L0/D? %C6236 '=6=85:1996D199744, )7972237
/C6, #92=:2=? :06302/ , $;,08G37 1;099D , KOB0AD5.
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5.1.2) Z. +. "@7;H<2=; )976=993?7910< =;3@53080 G1=;H231=: 5= @0/7@0/32D00D
2001 44, #16CI2=? J/05 , 9-D? 1;099, KO80OAGS.

5.14)% . ). N@C6=: T7:</208L0/D? %C6236 '=6=8=:, 1997D199844, )797223? /CS6,
#92=:2=7 :06302/ , $;,08G37 1;099D , KO80AQ2.

5.1.5) ). [ . P6=/09=:, )/=60< 47=@7/63A7910< =;3@53080 3@723 Y. W06D432Q
2006 4., Y320;H2D? /C6, 8-=? 1;099, KO80AQ3.

5.19) Z. +. "@7;H<2=: 3 % Z. "@7;H<2=:0, )976=9937910< =;3@53080 G1=;H231=:
5= @0/7@0/3172010D201144, KO1;RA3/7;H2D? J/05, 11-D? 1,099, KOB0AQ2.

5.2.3) N.) . $0617;=: , W79/208L0/D? %C6236 =6=8=;, 1994199544, )797223? /C6,
#92=:2=7 :06302/ , N/O6G37 1;099D, KOB0AQ3.

5.2.5) +. +. K09;0:913?, P76:0< 47=@7/63A7910< =;3@53080 3@723Y". W06D432Q
2005 4., Y320;H2D? /C6, 10-D? 1;099, KOS0OAQS.

5.2.8) +. +. K09;0:913?, %67/H< 47=@7/63A7910< =;3@53080 3@7.28 .' W06D432Q
2007 4., KO=A2D? /C6 KOB0AO14.

5.2.10) +.) . +1=5<2, $=91=:910< @0/7@0/3A7910< =;3@530&D11 4, KOSOAI.5.
5.2.2) M=;77 =>S0< 1=29/6C1L3< 5.4.16.

5.3.2) 'F @0/7630;=: @718C206=82=? =;3@5308D 5= @0/7@0/311P79 4 KOBOAC 5678
;=13;0 )7;31=>63/023<

5.4.1D5.4.4)Q09/2D? 9;CA0?75.4.5.

5.4.7) $ . !. N=2132 )976=9937910< =;3@53080 G1=;H231=: 5= @O0/7@0/311P98D
1999 44, K01;RA3/7;H2D? J/05, 11-D? 1;099, KO80OAGS.

5.4.9)"' .)0?2G/7?2 .

5.4.10) +. +. K09;0:9137?, Q7/:06/0< 47=@7/63A7910< =;3@53080 3@723¢'. WO6D-
432Q 2008 4., KO=A2D? /C6 K080A010.

5.4.13) TO22CR 1=29/6C1L3R /=17 @=I2= 20F:0/H 8:=?9/:722=? [7T=67@=? = >0>=A17
N@ 6.4.3 3 6.4.4.

5.5.2) Y. ). P7/6=:, N021/-P7/76>C64910< =;3@53080 G1=;H231=: 5= @0/7@0/317
2006 4, Il /C6, 11-D? 1;099, KOB0AQ3.

5.5.3) W. Pompe, $718C206=820< =;3@53080 5= @0/7@0/312004 4., KOBOAD5.

55.8) $. ' . '907: , )976=9937910< =;3@53080 G1=;H231=: 5= @0/7@0/312006D
2007 44, #16Cl2=? J/05 , 10-D? 1,099, KOB0AM.

5.5.9)P. +.*=I7:231=: ,)976=9937910< =;3@53080 G1=;H231=: 5= @0/7@0/32009D
201044, KO1;RA3/7;H2D? J/05, 11-D? 1;099, KOSOA(S.

5.6.1, 5.6.2) ' . Y. W06D432 $718C206=820< =;3@53080 5= @0/7@0/3171985 4,
KO80AWG.

5.6.10) N==>S3; Z . +. "@7;H<2=.

5.6.17) +. +. K09;0:9137?, T:08L0/D? %C6236 '=6=8=:, 19980199944, 7972237 /C6,
#92=:2=7 :06302/ , N/0O6G37 1;099D, KOB0AQ2.

5.7.4) 'F @0/7630;=: @718C206=82=? =;3@5308D 5= @0/7@0/311966 4 KOBOAC 5678
;=13;0 P=;HGO

6.1.7)P. +.*=17:231=: , $718C206=820< =;3@53080 5= @0/7@0/3171999 4., KOSBOA(.
6.2.10) R. Gologan,&C@D23<#/>=6 20 @718C206=82CR =;3@5308Q004 4.

6.5.9) ). M $=132. XIV *C>=1 50@</3 *=;@=4=6=:02010 4, Z3A20< =3@53080
N/06GO< ;340, KOSOAQ5.

6.6.3) +. +. K09;0:913?, )/=60< 47=@7/63A7910< =;3@53080 3@723Y . W06D432Q
2006 4., Y320;H2D? /C6, 8-=? 1;099, KO80AQ3.
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6.7.9) T:08LO/H A7/:06/D? %C6236 '=6=8=; 2002D200344, )797223? /C6, #92=:2="
:06302/, N/06G37 1;099D, KOSBOAM4.

6.8.11) T0220< 1=29/6C1L3< 3F =16CI2=9/7? 27 <:;<7/9< 6781=?N@ 639. 10.8.
6.9.1)' . Y. W06D432 $718C206=820< =;3@53080 5= @0/7@0/317.983 4., KOBOAQ2.
6.9.6) P. +. *=17:231=: , T7:</208L0/D? %C6236 '=6=8=:, 1997D199844, #97223?
/C6, #92=:2=7 :06302/ , $;,08G37 1;099D , KOBOAN4.

6.9.9)% . +.)=A17:3A , N7T@208L0/D? %C6236 =6=871995D199644, )797223? /C6,
#92=:2=7 :06302/ , $;08G37 1;099D , KOS0AQ2.

6.10.1) $ . . N=2132 )976=9937910< =;3@53080 G1=;H231=: 5= @0/7@0/3&743=
20;H2D? J/05, 1994D199544, 9-D? 1;099, KOS0OAQG.

6.10.3) +. +. K09;0:9137?, P. +. *=17:231=: , $=91=:910< @0/7@0/3A7910< =;3@53080
19994, 10-D? 1;099, KOSOAQ2.

6.10.4) P. +. *=17:231=: , )976=993?910< =;3@53080 G1=;H231=: 5= @O0/7@0/317
1997D199844, #16CI2=? J/05 , 9-D? 1;099, KO8B0AQ2.

6.10.7) Dinu Serlainesku, &C@D23<#/>=6 20 M0;10291CR =;3@5308C

6.10.8) 'F @0/7630;=: @718C206=82=? =;3@5308D 5= @0/7@0/312002 4. KOBOAC 5678
=13;0 Y602L3< .

6.10.10) T:08L0/H 5</D? %C6236 =6=8=:, 2003D200444, )797223? /C6, #92=:2=7
:06302/, $;,08G37 1;099D , KOSOAM4.

6.10.12) *3/0? , #/>=6 20 @718C206=82CR =;3@5308Q009 4.

6.10.13)' . ,047;H, P</208L0/D? %C6236 '=6=8=:;, 1993D199444, )797223? /C6, #9-
2=:2=7 :06302/, $;,08G37 1;099D , KOB0OAO2. N@ /0117 4.3.15.

6.10.20)) . [ . P6=/09=:, %67/H< 47=@7/63A7910< =;3@53080 3@728.' W06D432(Q
2007 4., Y320;H2D? /C6, 10-D? 1;099, KOSB0OAOS.

6.10.21) 'F @0/7630;=: @718C206=82=? =;3@5308D 5= @0/7@0/311984 4 KO80AC
5678;=13;3 NW+

6.10.23) N==>S3; " . +. +:1972/H7:. T022CR 1=29/6C1L3R @=I2= :=956323@0/H 101
:0413? 95=9=> 67G723< FO80A3 +5=;;=23<

7.2) P=;CAORS0<9< 56<@0< 20FD:07/B#$'$)42)+2 [+'%#+2 3+7($ +3)+.$34"-)+
3#45,+-)$("

8.1.1) K879H 5=860FC@7:07/9%/= /=A1C =/60F3;3 =/2=93/7;H2= 9/=6=2

8.1.4) 'F @0/7630;=: @718C206=82="? =;3@5308D 5= @0/7@0/311P66 4 KOS0AC 5678
:=I3;0 M=;4063< . N@ /0117 6.1.10.

8.1.11)'F @0/7630;=: @718C206=82=" =;3@5308D 5= @0/7@0/311071 4. KOBOAC 5678
;=13;0 )72463<

8.1.12) E. P617:0;H913? , W79/208L0/D? %C6236 =6=8=; 1994D199544, #972237
/C6, #92=:2=7 :06302/ , $;,08G37 1;099D , KOB0OAQS.

8.1.13)"' . ,047;H, T:7208L0/D? %C6236 '=6=8=:, 19900199144, #97223? /C6, #92=: -
2=7? :06302/, N/JO6G37 1;099D, KO8SOAQ2.

9.1) "9;3 /67C4=;H2313 9/6=3/H := :2C/6722RR 9/=6=2C, /= 5=;CA3:GCR9< 020;=43A
2D@ =>60F=@ /=A1C 20FD:B3+#+2 3+7(+2 9"/+'4+)"

9.2) 'F @0/7630;=: @718C206=82=7 =;3@5308D 5= @0/7@0/31¥983 4 KO80OAC 5678
=130 *=,C@>3< .

9.3) N@ /0117 2.9 3 2.10.

9.9) ,0L3=20;H20< =;3@53080 )724633 3 'F603;<, 1997 4., )/=6=7 872H, KOB0AQD2.
9.16) 'F @0/7630;=: @718C206=82=? =;3@5308D 5= @0/7@0/317970 4 KOBOAC 5678
=13;0 M7;H43< . N@ /0117 4.12.9.
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9.20) T:08LO/H 978H@=? %C6236 '=6=8=2005D200644, )797223? /C6, #92=:2="
:06302/, $;08G37 1;099D , KOSOAQS.

9.21) 'F @0/7630;=: @718C206=82=? =;3@5308D 5= @0/7@0/311983 4. KOBOAC 5678
:=13;0 M7;H43< .

10.4) T0220< 1=29/6C1L3< J1:3:0;72/20 /7=67@7 P0550

10.7) N==>S3; Y .) . P7/6=: .

10.13) N==>S3; ) . +. W@06=:

10.14) #>=>S7237 5678D8CS7? FO80A3

11.4)N==>S3; Y .*. 3= .

11.9) N==>S3; ) . M $=132.

11.10) N==>S3; P. +. *=I7:231=: .

11.19, 11.20)N==>S3; Y . *. ,3;=

11.21) N==>S3; Y . *. ,3;=:

11.22) N==>S3; Y . *. 3= .

11.1.13) T0220< 56<@0< 20FD:07/9&'%#+2 3+7($ +3)+.$34"-)+ (+)$($ .

11.1.24) +20;=43A2=7 C/.76187237 :762= 8;< ;R>=4= :539022=-=539022=4= AO/2=
C4=;H2310

11.2.1, 11.2.2)N==>S3; + . +. K09;0:9137.

11.3.10) *. +. NCE=; N021/-P7/76>C64910< =;3@53080 G1=;H231=: 5= @0/7@0/317
2005 4., #/>=6=A2D? /C6, 10-D? 1,099, KO8B0AOL.

11.3.11) N==>S3; Y . *. ,3;=:

11.3.16) N==>S3; Y . * . ,3;=

*=29/6C1L33, =>206CI722D7 0:/=6=@ 4.5.24, 4.5.25, 4.5.28, 4.5.31, 4.5.42, 5.4.17,
6.8.5, 6.8.6, 6.8.12, 10.8, 10.9, 10.11, 10.14, 11.4.2.
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