XXIX Kuposckas Jlemusas Mnozonpedmemmnas Llxonra
Buwxuav, 328 wwors 2013 200a. IIpogu 9.

Paznoboii-1. 05.07.2013

1. /lokaxkuTe, 9TO HallJIeTCs TaKOe HATypaabHOe YUCTIO0 N, uTo y uncia 2" + 3 He Menee 2013 pa3mnanabIxX
HPOCTBIX JICJIUTEJICH.

2. Paccrognus oT OpTOIEHTPA JI0 BEPIIUH TPEYTOJIHLHUKA PABHBI X, Y U z. Pajuyc onmcantoit OKpyKHOCTH
pasern R. okaxute, uto x° + y? + 22 > 3R

3. Jlanbl jiBa MHOTOYJIEHA MOJOXKHUTETbHONU crenenu P(x) w (Q(x), MpuYeM BBITIOJHEHBI TOXKJECTBA

P(P(z)) = Q(Q(x)) u P(P(P(z))) = Q(Q(Q(x))). Obsi3aresbHO 1 TOT/Ia BBIIOJIHEHO TOXK1eCTBO P (1) =

Q(x)?
4. Jlana OGeckoHedHasl I10CJIEI0BATEIbHOCTh BEIIECTBEHHBIX YHUCE] T1, T3, .../ lOKaXKuTe, UTO €Ccyiu cpe-
JII BCEBO3MOZKHBIX YIOPSJIOYEHHBIX {-3JIEMEHTHBIX HAOOPOB BUJA Xgi1, Lkio, --., Tkt UMeETCd He OoJiee t

Pa3IMIHBIX, TO TOCJIE0BATETHLHOCTD MEPeoIndHa (BO3MOKHO, C MIPEJIIEPUOJIOM ).

5. Haiiure KoJIMIecTBO MapPIIPYTOB XPOMOIi JIaJ b1 Ha JIOCKE 3 X 1, KOTOPbIEe HAUMHAIOTCS B JIEBOM HUYKHEM
YTJIY, IPOXOJISIT TI0 BCEM KJIETKAM POBHO OJIMH Pa3 U 3aKaHIMBAIOTCS B IIPABOM BepxHeM yrity. (Xpomoii jgabeit
Ha3bIBaeTCst (pUrypa, KOTopasi MOXKeT XOIUTh TOJBKO B COCEJTHIOK MO CTOPOHE KJIETKY. )

6. Yucna a,b,c € R TtakoBbl, uT0 0 + b + ¢ = % + % + % = 1. Jlokaxkure, 9TO OJHO W3 THUCET @, b U ¢
paBHO 1.

7. Yucna k,n € N Takosbl, uto k < n. lana tabauma k X n, B KaxKJI0# KJIeTKe KOTOPO# 3aIllnCaHO IEI0e
qucsio oT 1 70 n. Ilpu 3ToM B Kazk 10l CTpOKe U B KaxKJI0M CTOJIOIE BCe dncia pa3andnbl. Jlokaxkure, 410 9Ty
TabJINILy MOYKHO JIOTIOJIHUTE JI0 KBaJIpaTa N X N, 3allMCAB B KAXK/IyI0 HOBYIO KJIETKY KaKOe-HUOY/ b I1eJI0€ THCJIO
or 1 10 n Tak, 9TOOBI MO-IIPEXKHEMY B B KarKJIOH CTPOKE U B KayKJIOM CTOJIOIE BCE UHUC/Ia ObLIM Pa3JIMIHBI.

8. Ha croponax AB, BC u AC tpeyronbpuuka ABC Boiopansl Toukn M, N u K, coorBeTrcTBeHHO. OKpY K-
HOCTH, OIHUCaHHbIe 0KOJI0 TpeyroabHnkoB AM K nu C'N K, kacatorcs npamoit M N. Paanycbl 9TUX OKpYKHO-
creit — Ry u Ry. Haiitu pajimyc oKpyKHOCTH, OITUCAHHON OKOJIO Tpyrojbauka M N B.

XXIX Kuposckas Jlemusas Mnozonpedmemmnas Ilrxonra
Buwxuav, 3-28 wwoas 2013 200a. [pogu 9.

Paznoboii-1. 05.07.2013

1. /lokazkuTe, UTO HailjleTcd TaKoe HATypaJbHOE YHUCIO0 N, 9To y unucyaa 2" + 3 e menee 2013 pa3munaabx
IPOCTBIX JIEJINTEIEH.

2. Paccrognus oT OpTOIEHTPA JI0 BEPIIUH TPEYTOJIHLHUKA PABHBI X, Y U z. Pajuyc onmcantoit OKpyzKHOCTH
pasern R. Jokaxkure, uto x? + y? + 22 > 3R2.

3. Jlanbl ;nBa MHOTOUIEHA MOJOXKHUTETbHONU crenenu P(x) u (Q(x), MpuUveM BBITIOJHEHBl TOXKJECTBA

P(P(z)) = Q(Q(z)) u P(P(P(x))) = Q(Q(Q(x))). Obs3aTeabHO 1 TOTJA BHIIOJIHEHO TOXKIeCTBO P(x) =

Q(x)?
4. Jlana OGeckoHedHasl I0CJIEI0OBATEIbHOCTD BEIIECTBEHHBIX YHCE] T1, T3, .../ lOKaXKuTe, UTO €cyiu cpe-
JII BCEBO3MOZKHBIX YIOPSIJIOYEHHBIX {-3JIEMEHTHBIX HAOOPOB BUJA Tki1, Tki2, --., Tkt UMeETCd He Oosee t

Pa3IMIHBIX, TO TOCIE0BATEIHLHOCTD MEPeoIndHa (BO3MOKHO, C MIPEJIIEPUOIOM ).

5. Haiiture KOJIMIeCcTBO MaPIIPYTOB XPOMOIt JIaJIbU Ha JIOCKE 3 X 1, KOTOPbIEe HAUMHAIOTCS B JIEBOM HUYKHEM
YIULy, IPOXOJISIT [0 BCEM KJIeTKaM POBHO OJIMH Pa3 U 3aKAHIUBAIOTCS B IPABOM BepxHeM yrity. (Xpomoit jajpeit
Ha3BIBAETCsl PUrypa, KOTOpas MOXKET XOJUTb TOJBKO B COCEJHIO 110 CTOPOHE KJIETKY.)

6. Yucna a,b,c € R takoBbl, uT0 0 + b + ¢ = % + % + % = 1. Jlokaxkurte, 9TO OJHO M3 THUCET @, b U ¢
paBHO 1.

7. Yucna k,n € N takoBbl, uto k < n. Jlana tabymrma k X n, B KaxJ10# KJIeTKe KOTOPO# 3aIllncaHoO IEI0e
qucyio oT 1 710 n. Ilpu aTOM B Kazk 10l CTpOKe U B KaxKJ0M CTOJIOIE BCe dncia pa3andnbl. Jlokaxkure, 9T0o 91y
TabJIMILy MOYKHO JIOTIOJTHUTD JI0 KBaJIpaTa 1 X 1, 3allicaB B KaxKIyI0 HOBYIO KJIETKY KaKoe-HUOYIb 1eJI0e TUCTIO
oT 1 10 n Tak, 9TOOBI IMO-IIPEKHEMY B B KarKJI0il CTPOKE U B KayKJIOM CTOJIOIE BCE UHC/Ia OBbLIM PA3JINIHBL.

8. Ha croponax AB, BC u AC tpeyronbpuuka ABC Boiopansl Touku M, N u K, coorBercTBeHHO. OKpY K-
HOCTH, OIUCaHHbIe 0KOJ10 TpeyroabHnKoB AM K n C'N K, kacatorcs npamoit M N. Paanycsl 9TUX OKpyKHO-
creit — R+ m1 Ro. Haititt pammve oKDVIKHOCTI. OIIMCAHHOM O0KOI0 TnDvronbuuka MN B.



