8-9 degree

Task 1.

1. Manenbkuii Porn Yuznu Bolyun1 3akInHaHue YMHOXKeHHUS KOH(MeT, KoTopoe mpeBpamaeT N mme-
foruxcst y Bac kouger B 3N + 2 koudersr. Ckoibko koudeT crano y Pora Kk mpuxoy Mambl, ecjiu
HaJas OH C JBYX KOH(pET  yclesa Npou3HecTH 3akanHanue 14 pas?

Little Ron Weasley has learned a candy multiplication spell that turns N of the candies you have
into 3NV + 2 candies. How many candies did Ron have by the time his mom arrived, if he started
with two candies and managed to cast the spell 14 times?

2. Masnenbknuit Pon Yusium Belydun/ 3ak/JnHaHWe YMHOKeHUsT KOHGeT, KoTopoe npespaiitaer N ume-
formuxcs y Bac Kouder B 5N 44 koudernr. Cko/bKO KoH(peT cTasio y PoHa K Ipuxoay MaMmbl, €cau
HadYas OH C YeThIpeX KOH(peT U ycles MpOou3HecTH 3aKanHanue 9 pas?

Little Ron Weasley has learned a candy multiplication spell that turns N of the candies you have
into 5N + 4 candies. How many candies did Ron have by the time his mom arrived, if he started
with four candies and managed to cast the spell 9 times?

3. Manenbkuii Pon Yusiu BuIYYWI 3aKJIMHAHAE YMHOXKEeHHSA KOH(peT, KoTopoe mpeBpainaeT N uMme-
fomuxcst y Bac koader B 4N + 3 kordernr. CkoibKo KoHbeT cTaio y Pona K mpuxomay Mambl, ecin
Hadas OH C Tpex KOHGEeT U ycIes Mpou3HecTH 3akannanue 11 pas?

Little Ron Weasley has learned a candy multiplication spell that turns N of the candies you have
into 4N + 3 candies. How many candies did Ron have by the time his mom arrived, if he started
with three candies and managed to cast the spell 11 times?

4. Mastenbkuit Pon Yusan BulyunJi 3akJiMHAHUE YMHOXKeHUs KOHQET, KoTopoe npespaiiaer N nme-
foruxcs y Bac Kouget B 6N + 5 kouder. Ckoyibko kKoudeT ctano y Pona Kk mpuxoay MaMmbl, ecn
Hadvas OH C IMATU KOHQET U ycIesa IPOU3HeCTH 3aK/JInHaHue 8 pas?

Little Ron Weasley has learned a candy multiplication spell that turns N of the candies you have
into 6N + 5 candies. How many candies did Ron have by the time his mom arrived, if he started
with five candies and managed to cast the spell 8 times?



Task 2.

1. B kaxmayio kaerky Tabumbsl 100 X 100 Buncano 9ncio: B BepXHEM PSIy CIeBa HAITPABO B MOPSIKE
BO3pacTaHUs 3alMCaHbl BCe HaTypaJbHble uncia oT 1 10 100, BO BTOpoM psjly CBepXy B MOpPsJIKe
BO3pacTaHus CJeBa HAIPABO 3allUCaHbl Bce YéTHbie dncsa ot 2 1o 200, u Tak jaJiee — B k-0if cBepxy
CTPOKE B TOPsIJIKe BO3pACTaHWs CJeBa HAIPaBO 3anucanbl uucia k, 2k, 3k, ... 100k. Paccmorpum
JIMaroHaJIb, KOTOpas UJIET U3 HUZKHEro JIEBOrO yria B mpaBblili Bepxuumit. Haiinure nambosbiee
9HUCJIO, 3aIIMCAHHOE B HE.

Each cell of the table 100 x 100 has a number: the first row has all positive integers from 1 to
100 in ascending order, the second row has all the even numbers from 2 to 200, and further on —
k-th line has numbers k, 2k, 3k, ..., 100k in ascending order. Let’s consider the diagonal from the
bottom left corner to the upper right. Find the largest number it contains.

2. B kaxayro kierky Tabsuibl 200 X 200 BrimcaHO 9HC/I0: B BEPXHEM Psi/ly CJieBa HAIlPaBO B IOPsi/IKe
BO3paCTaHMs 3aMMCAaHbl BCe HaTypaJbHble uncaa oT 1 10 200, BO BTOPOM psy CBEPXY B MOPsJIKe
BO3pacTaHus CJeBa HAIPABO 3alUCAHBI BCe YéTHBIE Ynca ot 2 1o 400, u Tak gaJiee — B k-0if cBepxy
CTPOKEe B IOPsIJKEe BO3pAacTaHUsA CJIeBa HAIpaBO 3alucaHbl uucaa k, 2k, 3k, ..., 200k. Paccmorpum
JMaroHa b, KOTOpasg MUAET W3 HUKHETro JIeBOro yIjia B NpaBblit BepxHwmii. Haiiaure Hambosbiiee
4HMCJI0, 3allMCAHHOE B HEH.

Each cell of the table 200 x 200 has a number: the first row has all positive integers from 1 to
200 in ascending order, the second row has all the even numbers from 2 to 400, and further on —
k-th line has numbers k, 2k, 3k, ..., 200k in ascending order. Let’s consider the diagonal from the
bottom left corner to the upper right. Find the largest number it contains.

3. B kaxaymo kierky Tabauibl 150 X 150 BrimcaHo 9uCI0: B BEPXHEM Psi/ly CJieBa HAlPaBO B IMOPsiIKe
BO3pAaCTAaHUS 3alMCAHbI BCe HATypaJbHble yncjga oT 1 10 150, BO BTOPOM psijiy CBepXY B MOPsIJIKe
BO3pacTaHus CJeBa HAIIPAaBO 3allUCAHbl BCe YETHBIE Yucaa oT 2 1o 300, u Tak jgaJiee — B k-0Oif cBepxy
CTPOKe B MOpPsIJKe BO3pacTaHUd CJeBa HAIPaBO 3amucaHbl uucia k, 2k, 3k, ..., 150k. PaccmoTpum
JIMaroHaJ/ib, KOTOpas UJIET M3 HUKHEIr'o JIEBOro yrJia B HpaBblil Bepxuwuii. Haiijure nanbosibiinee
4HUCJI0, 3alIMCAHHOE B HEN.

Each cell of the table 150 x 150 has a number: the first row has all positive integers from 1 to
150 in ascending order, the second row has all the even numbers from 2 to 300, and further on —
k-th line has numbers k, 2k, 3k, ..., 150k in ascending order. Let’s consider the diagonal from the
bottom left corner to the upper right. Find the largest number it contains.



4. B kaxayro kaeTky Tadauibl 250 X 250 BIucaHO YUCI0: B BEPXHEM PSIJLY CJeBa HAIIPABO B MOPSIKE
BO3pACTAaHUS 3aMMCAHBI BCe HATypaJabHble ducjaa oT 1 10 250, BO BTOPOM psIy CBepXY B MOPSIIKe
BO3paCTaHus CJAEBa HAIPABO 3allMCaHbl BCe YéTHbIE dnc/a o 2 10 500, u Tak gaJiee — B k-0if ¢cBepxy
CTPOKE B IOPsiJIKe BO3pacTaHus CJieBa HAIPABO 3amnucanbl dnciaa k, 2k, 3k, ..., 250k. Paccmorpum
JIMaroHaJ/ib, KOTOpas MJET W3 HUKHETrO JIEBOrO yrjia B npasblii Bepxuwmii. Haiigure naubosbiiee
YHCJIO, 3allMCAHHOE B HE.

Each cell of the table 250 x 250 has a number: the first row has all positive integers from 1 to
250 in ascending order, the second row has all the even numbers from 2 to 500, and further on —
k-th line has numbers k, 2k, 3k, ..., 250k in ascending order. Let’s consider the diagonal from the
bottom left corner to the upper right. Find the largest number it contains.

Task 3.

1. Tpeyrompauk AOB — paBaObGeApeHHbBIIT TPsIMOYTOJIBHBI ¢ TunioTeny3oit AB. Touku C' u D pacro-
noxkenbl Ha orpe3kax AO, OB coorserctBenHo Tak, uro C'D || AB. ITocrpoern AC10 Dy, paBHbIit

rpeyroapauky COD, npudem Touku A, CY, Dy Jle;kaT Ha OJHOII NpsAMOil B yKa3aHHOM MOPS/IKE.
Boraucaure mnomans AAD B, eciu AB =12,CD =717.

Triangle AOB is an isosceles right triangle with hypotenuse AB. The points C' and D are located
on the segments AO, OB, respectively, so that CD || AB. AC,0D; constructed being equal to
triangle COD, moreover, points A, C, D; lie on one straight line in the specified order.
Calculate the area of AADB while AB=12,CD =1.



2. Tpeyroabuuk AOB — paBHoOeipeHHbI HPAMOYTObHbIA ¢ runoreny30it AB. Touku C'u D pacuo-
noxkenbl Ha orpeskax AO, OB coorsercrBenHo tak, uro C'D || AB. ITocrpoer AC10D;, paBHbiii

tpeyroabauky C'OD, npudem touku A, CY, Dy jlexkat Ha OMHOIT NPSIMOil B yKa3aHHOM MOPSI/IKE.
Boraucanre miomaas AAD B, ecoim AB = 10,CD = 9.

Triangle AOB is an isosceles right triangle with hypotenuse AB. The points C' and D are located
on the segments AO, OB, respectively, so that CD || AB. AC10D; constructed being equal to
triangle COD, moreover, points A, C, Dy lie on one straight line in the specified order.
Calculate the area of AADB while AB =10,CD = 9.

3. Tpeyroabuuk AOB — paBHOOeIpEeHHBIN TPAMOYTOIbHBIN ¢ TunoTeny30ii AB. Touku C'u D pacio-
sozxenbl Ha orpe3kax AO, OB coorsercrsenno tak, uro C'D || AB. Tlocrpoen AC,O Dy, paBubiii

rpeyroyibauky C'OD, npudem touku A, CY, Dy jiexkat Ha OfHOIT NPSIMOil B yKa3aHHOM MOPSI/IKE.
Beraucanre miomaas AADB, ecim AB = 15,C'D = 4.

Triangle AOB is an isosceles right triangle with hypotenuse AB. The points C' and D are located
on the segments AO, OB, respectively, so that CD || AB. AC10D; constructed being equal to
triangle COD, moreover, points A, C, Dy lie on one straight line in the specified order.
Calculate the area of AADB while AB =15,CD = 4.

4. Tpeyroapaunk AOB — paBHOOeIpeHHBIN IPAMOYTOIbHBIN ¢ TunoTeny30ii AB. Touku C'u D pacio-
noxkerbl Ha orpeskax AO, OB coorserctBenHo Tak, uro C'D || AB. ITocrpoern AC10 Dy, paBHbIit
rpeyrojbiauky COD, npudem touku A, C, Dy Jjiezkar Ha OJHOI HPAMOi B yKa3aHHOM HOPJIKE.

Borunciaure minomans AAD B, ecim AB = 16,CD = 13.

Triangle AOB is an isosceles right triangle with hypotenuse AB. The points C' and D are located
on the segments AO, OB, respectively, so that CD || AB. AC10D; constructed being equal to
triangle COD, moreover, points A, C, D; lie on one straight line in the specified order.
Calculate the area of AADB while AB =16,CD = 13.



Task 4.

1. TTakwmblig KUBYT HA [JIOCKOCTH W €JsIT KPYTJible ¢bipbl. PopMa MakMbIIIU (CM. PUCYHOK) — KPYT':
KOIJIa MAKMBIIIb €CT, POBHO IOJOBUHY ITOTO KPyra COCTABJILIOT CTPAIIHble 3y0acTbie Ye/IFOCTH.
[TakMBITITE MOYKET OTKYCHTh BCe, 9TO B Heé BOiiaér. [TakmbIb Beerja vecrHas (B KOMaH/Ie OHA
OTKYCBIBAET MOPOBHY C JIPYIHMHE IAKMBIIIAME) U PAIMOHATbHAs (OTKYCHIBAET CaMblil GOJIBIIOl
M3 BO3MOKHBIX KYCKOB WM 3HAET, KAK TO CJe1aTh). [JaKMbIIIh HAETACH, €CJIU OTKYCHJIA OT ChIPa
CTOJIBKO, CKOJIBKO MOKET OTKYCHUThb OT HEeIr'O B OJIMHOYKY.

JIBe o/luHAKOBbIE MAKMBIIIN HAILIA KPYIJIbIi ChIp guamMeTpa 6 u KycaloT ero OJJHOBPEMEHHO OJIMH
pa3. Haitante HamMeHbBITYI0 BO3SMOKHYIO TJIOMAIb OCTABITETOCS KyCKa ChIpa, €CJN U3BECTHO, ITO
MAKMBIIIHA HACTHACH.

Pacmouses live on a plane and eat round cheeses. Shape of a pacmouse (see picture) is a circle:
when the pacmouse eats, exactly half of this circle is made up of terrible toothy jaws, and pacmouse
can bite off everything that enters it. Pacmouse is always honest (in a team, it bites off equally
with other pacmouses) and rational (bites off the largest possible piece and knows how to do it).
Pacmouse is well-fed if it bit off as much cheese as it could bite off eating alone.

Two identical pacmouses found a round cheese with the diameter 6 and bite it once at the same
time. Find the smallest possible area of the remaining piece of cheese if it is known that the
pacmouses are well-fed.

Pacmouse Pacmouse while eating cheese Cheese

-



2. TTakMbIIIK KUBYT HA IJIOCKOCTU U AT KPYTJibie cbipbl. PopMa HaKMBIIIH (CM. PUCYHOK) — KPYT:
KOI/Ia MAKMBIIIb €CT, POBHO IOJIOBUHY 3TOTO KpyTa COCTABJSIOT CTPAIIHbIe 3y0acThle Ye/FOCTH.
[TakMblilb MOXKET OTKYCHTH BCe, 4T0 B Heé BOiaér. [lakmbiib Beerja dyecrnas (B KOMaHJe OHA
OTKYCBIBA€T MOPOBHY C JIPYIHMH ITAKMBIIIAME) W DAIlHOHATbHAsT (OTKYCHIBAET caMblii GOJIBINOf
M3 BO3MOKHBIX KYCKOB WM 3HAeT, KaK 9TO ¢Jeaarh). [JakMbIITh Haerach, ecm OTKYCHIa OT Chipa
CTOJIbKO, CKOJIBKO MOYKET OTKYCHTh OT HEerO B OJIMHOYKY.

JIBe oimHAKOBBIE TAKMBITITH HAILIN KPYTIJIBIil chIp quamerpa 10 u KycaioT ero oTHOBpeMeHHO OJITNH
pa3. Haiimnte HamMeHBITYI0 BOBMOXKHYIO ILIOMIAIbL OCTABIIETOCS KYCKa ChIpa, €CJIU U3BECTHO, UTO
MAKMBIIIHN HAETUCD.

Pacmouses live on a plane and eat round cheeses. Shape of a pacmouse (see picture) is a circle:
when the pacmouse eats, exactly half of this circle is made up of terrible toothy jaws, and pacmouse
can bite off everything that enters it. Pacmouse is always honest (in a team, it bites off equally
with other pacmouses) and rational (bites off the largest possible piece and knows how to do it).
Pacmouse is well-fed if it bit off as much cheese as it could bite off eating alone.

Two identical pacmouses found a round cheese with the diameter 10 and bite it once at the same
time. Find the smallest possible area of the remaining piece of cheese if it is known that the
pacmouses are well-fed.

Pacmouse Pacmouse while eating cheese Cheese

3. ITakMbImn KUBYT HA TLIOCKOCTH W AT KPYIJIbie ChIpbl. POpMa MAKMBIMH (CM. PUCYHOK) — KPYT:
KOIJIa HAKMBIIIb €CT, POBHO IIOJIOBUHY ITOI'O KPyl'a COCTAB/ILIOT CTPAllHble 3y0acTble Ye/IFOCTH.
[TakMBITIIb MOKET OTKYCHTH BCe, 9TO B Heé Boiiaér. [lakmblib Beerja vecrHas (B KOMaH/e OHA
OTKYCBIBA€T MOPOBHY C JPYIHMH TTAKMBIIAME) W PAIOHATbHAsT (OTKYCHIBAET camblii GOIBITOl
M3 BO3MOKHBIX KYCKOB W 3HAET, KAK TO CJe1aTh). [[aKMbIIb HAETACh, €CJIU OTKYCHJIA OT ChIPa
CTOJIBKO, CKOJIBKO MOKET OTKYCHTb OT HEeTO B OJIMHOYKY.

JIBe 0/IMHAKOBbIE TAKMBbIIIN HAILJIU KPYIVIbI ChIP Juamerpa 12 u KycaroT ero OJJHOBPEMEHHO OJIMH
pa3. Haitiiure HauMeHbIIYI0 BO3MOXKHYIO ILJIOMIAJIh OCTABIIEr0Cs KyCKa ChIpa, €CJIM U3BECTHO, YTO
MaKMBITITH HAEJNC.

Pacmouses live on a plane and eat round cheeses. Shape of a pacmouse (see picture) is a circle:
when the pacmouse eats, exactly half of this circle is made up of terrible toothy jaws, and pacmouse



can bite off everything that enters it. Pacmouse is always honest (in a team, it bites off equally
with other pacmouses) and rational (bites off the largest possible piece and knows how to do it).
Pacmouse is well-fed if it bit off as much cheese as it could bite off eating alone.

Two identical pacmouses found a round cheese with the diameter 12 and bite it once at the same
time. Find the smallest possible area of the remaining piece of cheese if it is known that the
pacmouses are well-fed.

Pacmouse Pacmouse while eating cheese Cheese

4. TTakMBITIH JKUBYT HA TIOCKOCTH U €T KPYTJible ChIpbl. POpMa MAKMBIIIH (CM. PUCYHOK) — KPYT:
KOI'JIa [AKMBIIIb €CT, POBHO IIOJIOBUHY ITOI'O KPyl'a COCTAB/ILIOT CTPAllHble 3y0acTble Ye/IFOCTH.
[TakMBITIIb MOKET OTKYCHTH BCe, 9TO B Heé Boiinér. [lakmbIib Beerja vecrHas (B KOMaH/Ie OHA
OTKYCBIBAET MOPOBHY C JPYIHMH TTAKMBIIAME) W PAIOHATbHAsT (OTKYCHIBAET camblii GOJIBITOl
M3 BO3MOKHBIX KYCKOB W 3HAET, KAK TO CJe1aTh). [JaKMbIIh HAETACh, €CJU OTKYCHJIA OT ChIPa
CTOJIBKO, CKOJIBKO MOKET OTKYCHTb OT HEeTO B OJIMHOYKY.

JIBe o/iuHaKOBbIE MAKMBbIIIU HAILLIA KPYIJIbIH ChIP JuaMeTpa 8 u KycaloT ero OJJHOBPEMEHHO OJIMH
pa3. Haitiiure HanMeHbIIyI0 BO3MOXKHYIO ILIOIMIAJIh OCTABIIEr0Cs KYCKa ChIpa, €CJIM U3BECTHO, YTO
MaKMBITITH HAEJNCh.

Pacmouses live on a plane and eat round cheeses. Shape of a pacmouse (see picture) is a circle:
when the pacmouse eats, exactly half of this circle is made up of terrible toothy jaws, and pacmouse
can bite off everything that enters it. Pacmouse is always honest (in a team, it bites off equally
with other pacmouses) and rational (bites off the largest possible piece and knows how to do it).
Pacmouse is well-fed if it bit off as much cheese as it could bite off eating alone.

Two identical pacmouses found a round cheese with the diameter 8 and bite it once at the same
time. Find the smallest possible area of the remaining piece of cheese if it is known that the
pacmouses are well-fed.



Pacmouse Pacmouse while eating cheese Cheese




Task 5.

1. Ilerss u Burs urpaior B urpy, 1o odepe/id 3aKpalinBas B KJIeT4aroM KBajpare 7 X 7 10 KJIeTOIKaM
psAMOYTOIbHUKH pa3mepa 1 X 1, 1 x 2 u 2 X 2 kaxapiit B cBoit user (y [lern — xpacusrit, y Burn —
3es1enbiii). [lepekpamuBaTh KJIeTKH HeJIb3sT, W3HAYAIBHO BCe HIPOBOE 1MoJIe Oesioe, He3aKpaIeHHOoe.
Kro He MoxkeT c/renaTh odepeHON X0, TOT HpourpbiBaeT. MoxKeT Jin KTO-TO U3 HUX 00eCHeInTh
cebe mobe Ty He3aBUCHUMO OT MTPhI conepHuka’ Kak emy cieayer jeiicTBOBATH?

Peter and Victor are playing a game, taking turns in painting out rectangles of size 1 x 1, 1 x 2
u 2 X 2 in a checkered square of size 7 x 7. Each of the players paints in their own color (Peter’s
color is red, and Victor’s green). Recoloring already colored cells is not allowed, initially the entire
playing square is white (uncolored). Whoever cannot perform the next move loses. Can either of
the players guarantee his victory regardless of the opponent’s game? If so, how should he play?

2. Ilera mw Butga urpaior B Urpy, mo ovdepeu 3akpanmBas B KjaeTdaTom KBajgpate 10 x 10 mo kire-
TOYKAM TPAMOYTOJIBHUKE pa3dmepa 1 X 1, 1 X 2 u 2 X 2 kaxk /bt B cBoii et (y [letn — KpacHsbiii,
y Burtnu — 3esensiit). [lepekpammnBarsh KJIETKH HEIb3s, H3HAYAILHO BCe UTPOBOE MOJIe Gesioe, Hesa-
kpaientoe. KTo He MOXKeT ¢Jie/1aTh O4epeiHOl X0/, TOT IpourpbiBaer. MoxeT jin KTO-TO U3 HUX
obecrreunTh cebe 100ey He3aBUCUMO OT UTPbl conepauka’! Kak emy ciemayer aeiictBoBaTh?

Peter and Victor are playing a game, taking turns in painting out rectangles of size 1 x 1, 1 x2n
2 x 2 in a checkered square of size 10 x 10. Each of the players paints in their own color (Peter’s
color is red, and Victor’s green). Recoloring already colored cells is not allowed, initially the entire
playing square is white (uncolored). Whoever cannot perform the next move loses. Can either of
the players guarantee his victory regardless of the opponent’s game? If so, how should he play?

3. Ilera u Butg urpatoT B UTpy, MO OUepe Il 3aKpalluBas B KJIeTIaToM KBajpaTe 9 X 9 mo KaeToukam
psAMOYTOIbHUKH pa3mepa 1 X 1, 1 x 2 u 2 X 2 kaxapiit B cBoit user (y [lern — xpacusiit, y Burn —
3es1enbiii). [lepekparmmBaTh KJIeTKH HeJIb3s, W3HAYAIBHO BCe HIPOBOE 10JIe Oesioe, He3aKpaIeHHOoe.
Krto ne moxker cienarh odepeHONl X0/, TOT TpourpeiBaeT. Moxker Jin KTO-TO U3 HUX 00eCrevdnTh



cebe 1obey He3aBUCUMO OT HIPbl conepruka’ Kak emy ciepyer jgeiicrBoBaTh?

Peter and Victor are playing a game, taking turns in painting out rectangles of size 1 x 1, 1 x 2
1 2 X 2 in a checkered square of size 9 x 9. Each of the players paints in their own color (Peter’s
color is red, and Victor’s green). Recoloring already colored cells is not allowed, initially the entire
playing square is white (uncolored). Whoever cannot perform the next move loses. Can either of
the players guarantee his victory regardless of the opponent’s game? If so, how should he play?

4. Ilera m Buta urpafoT B UTpy, IO oUepean 3aKpalllnBasd B KJIeTIaTOM KBajipaTe 8 X 8 M0 KJIeTOUYKaM
IpaMoyToNbHIKN pasMepa 1 X 1, 1 x 2 u 2 X 2 kaxasiit B cBoii nset (y [letn — kpacustii, y Butu —
3estenbiii). [lepekparmmBaTh KJIeTKH HeJIb3s, H3HAYAIBHO BCe HI'POBOE 10J1e Oesioe, He3aKPaIleHHOe.
Kro ne moxker cienars odepeHoONl X0/, TOT npourpbuiBaer. Moxker jin KTo-TO U3 HUX 006eCrnednuTh
cebe mobe Iy He3aBUCHUMO OT MTPHI conepruka’ Kak emy ciemyer jeiicTBOBATH?

Peter and Victor are playing a game, taking turns in painting out rectangles of size 1 x 1, 1 x 2
u 2 X 2 in a checkered square of size 8 x 8. Each of the players paints in their own color (Peter’s
color is red, and Victor’s green). Recoloring already colored cells is not allowed, initially the entire
playing square is white (uncolored). Whoever cannot perform the next move loses. Can either of
the players guarantee his victory regardless of the opponent’s game? If so, how should he play?

Task 6.

1. TlocsiepoBaresibHocTh MHOTOWIEHOB P, (), rie n > 0 — neJioe 4uciio, 3ajana pekyppenrno: Py(x)
TOXAeCTBenHO pasen emunune (1o ectb Po(x) = 1), u P,yi(x) = 27D — P, (x) nas Beex n > 0.
s kaxkaoro n > 0 HaiiTn Bce BemecTBeHHbIe KOPHU P, ().

A sequence of polynomials P,(z) (for all integer n > 0) is given as Py(z) = 1 and P,44(z) =
27+ — P (z) for all n > 0. Find all real roots of P,(z) for an arbitrary integer n > 0.

2. TlociemoBaTesbHOCTH MHOTOWIEHOB P, (z), rae n > 0 — neJioe 4uciio, 3ajiaia pekyppentHo: Po(x)
TOKIeCTBEHHO paBen exunnune (1o ects Py(z) = 1), u P,yi(z) = 21D — P, (2) nna Beex n > 0.
st kazkoro n > 0 naiitu Bee BemecTBeHHbie Kopau P, (7).

A sequence of polynomials P,(z) (for all integer n > 0) is given as Py(x) = 1 and P,14(z) =
210+ — P () for all n > 0. Find all real roots of P,(x) for an arbitrary integer n > 0.

3. IlocaenoBarenbrocth MHOTOWIEHOB P, (2), rae n > 0 — nejoe 4nciio, 3ajiana pekyppentHo: FPo(x)
TOKIECTBEHHO paBen ejurune (10 ecth Py(x) = 1), u Py (7) = 270D — P, (1) ans Beex n > 0.
Jna kazkmoro n > 0 naiitu Bce BemectBenubie Kopau P, (z).

A sequence of polynomials P, (z) (for all integer n > 0) is given as Fy(z) = 1 and P, 1(x) =
27+ — P () for all n > 0. Find all real roots of P,(x) for an arbitrary integer n > 0.



4. TocaepoBaresbuocts MHOrowienos P, (x), rae n > 0 — uesoe 4uciio, 3ajana pekyppento: Py(z)
TOXKAeCTBenHO pasen emunuue (1o ectb Po(x) = 1), u P,y (x) = 2°F) — P, (x) nus Beex n > 0.
s kaxkaoro n > 0 HaiiTn Bce BemecTBeHHble KOpHU P, ().

A sequence of polynomials P,(x) (for all integer n > 0) is given as Py(x) = 1 and P, (z) =
2+ — P (z) for all n > 0. Find all real roots of P,(x) for an arbitrary integer n > 0.



