Cunrakcuc Python. Iluks while.

Bo Bcex 3aadax JIMCTKA HEJIb3sl MOJIb30BATLCSI Olepalueil BO3BeIeHNsT B CTeleHb (**), KpoMme
CJAy4aeB, Korja Tpedyercs BLIYUCICHUE KBAIPATHOIO KOPHS.

A. @axmopuan
Jlano n > 0, BHIYUCTIATD n!
Input Output

1 1

B. Cymma yugpp wucaa

Haiitu cymmy mudp HaTypaabHOrNO 9HCIA.

Input Output
12345 15

C. Cmenensv wucaa
JlaHo 1e10€ YNCJIO @ U e0e HEOTPHIATEIbHOe TUCI0 Nn. BbraucanTts a”.
Input Output

2 8
3

D. Yucao QPubonavuu
Haiitu n-e aucao @ubonauun (pg = 0,01 = 1,0, = ¢n_1 + Pn_2)-
Ha Bxom nmporpaMme JaéTcd OJHO IEJ0€ HEOTPUIATEIBHOE YUCIO T.
ITporpamma, TOJIZKHA BBIBECTH Q.

TToackaska: na Python “mepebop” unces @ubonaddm MOKHO OPraHM30BATH ITPU MOMOIIU T.H.
MHOKECTBEHHOTO OllepaTopa MpHcBanBaHust (OGHOBIsIeM 3HAYEeHWsT HECKOJIBKUX TIe€PEMEHHBIX ),
Hampumep: a, b = b, a

B neBoit wacTu oneparopa HpUCBAUBAaHHS HECKOJIBKO IIEPEMEHHBIX Yepes3 3allATYIO, & B IIPaBOi
CTOJIBKO K€ BBIDAXKeHUH. DT BhIPAZKEHUST BHIYUCASIOTCS (€O “cTapbiMu” 3HAYEHUSIMU
IIEPEMEHHBIX ), & TTOTOM MOJIYYeHHble 3HAYEHUs] CAHXPOHHO TPUCBAUBAIOTCS TIEPEMEHHBIM.

[TpuaymaiiTe, 9T0 JOJIKHO OBITH HAMCAHO CIPaBa B TAKOM MPUCBAUBAHUH, YTOOBI €10 MOXKHO

6I)IJIO HCIIOJIb30BAaTh AJId BBIYUCJICHUA YHCEJI CDH6OH&“I“IH.
Input Output

6 8

E. Haumenvuwud namyparohoil deaumens
Jano nenoe uncyio N, He Menbinee 2. BoiBeuTe ero HAMMEHBITUN HATYPAJIbHBINA JI€/TUTEb,

ormunblii 0T 1. BpeMsi paboThl TporpaMMBbl JTOJIZKHO OBITH NPOMOPIUOHAIBHO v/ N.
Input Output
15 3

F. Tounas cmenensv dsotixu
Iano matypaabHoe ucao N. Besenute ciioBo YES, ecan uncsio N gaBasgeTcd TOTHOM
CTeleHbIO JBOUKHU, uan ¢J0BO NO B IPOTUBHOM CIIyYae.
Onepanpeiil BO3BEIEHHSI B CTEIEHDb [10JIb30BATHCS HEJIb3sl. B 9T0i 3a/1a4e MOKHO 000OHTHUCH
OJIHUM IUKJIOM U OJJHUM YCJIOBHBIM OII€PATOPOM. YCJIOBHBIN OllepaTop pa3periaercs

HUCIIOJIb30BATh TOJBKO BHE IUAKJIA.
Input Output
1 YES

G. sounnviti rozapudm
[To mannomy marypajbuomy 4duciy N BbIBeJHMTE TAKOE HAMMEHBIIEE ME10€ HEOTPHUIATEHHOE
anco k, uro 28 > N.

Omneparnueii BO3BeIEHNSI B CTENEHb MMOJb30BATHCS HEIb3s.
Input Output
1 0




H. Homep wucaa Qubonauyu
[TocaenoBaresibnocrs PuboHadIN OIPEIEIAACTCH TAK:

¢0:0,¢1:1,¢2:1,...

Jlano marypasipHoe uncao A. Onpenennre, Kakum 1o caery ducjaom PubOHATYIN OHO
SIBJISTETCSI, TO €CTh BBIBEIUTE TAKOE YHCJIO 1, 9TO ¢, = A.
Ecnu A we sBagercs auciom OuboHATIHN, BHIBEIUTE TUCTO — 1.

MozKHO pacuuTBIBaTh, YTO YUCJI0 1 Ha BXOJ IOJAaBAaTLCA He OyJIeT.
Input Output
8 6

,ON = ON—1 + ON_2

I. Anecopumm Eexauda
Aurropurm EBkitnza st Beraucsennst Hanbosipiero obmiero jeauress (ged — greatest
common divisor) AByX HaTypaJbHbIX dnces a u b (@ > b) OCHOBaH Ha CJIEJYIONHX TPEX
dakrax (s T06BIX HATYPAJbHBIX @ 1 b):

gcd(a,b) = ged(b, a)

ged(a,0) =a
gcd(a,b) = ged(a — b, b)

MoxkHO COO6p8L3I/ITI)7 9TO0 MHOI'OKPATHO BBIIIOJITHAEMYIO Oll€pallli0 BbIYUTaHUA MOZKHO
3aMCEHUTDb onepalmeﬁ B3d4ATHA OCTaTKa OT IeJICHMHA:

gcd(a,b) = ged(b, a%b)

PekomennyeTcda BBIIOJHATH COOTBETCTBYIOMINE BBIYNCJ/IEHUA JJId TaKUX,
HampuMep, nap yucena: a = 39,b =11 u a = 14,b = 52.

OO0paTuTe BHIMaHHUE HAa TO, KAK U3MEHAIOTCHA YNCJIA B YKAa3aHHOM BBIIIE
COOTHOIIIEHNHN, €CJIN IIEPBOE YMCJIO MeHbIlle Broporo. Hanpumep, yemy paBeH
ocraTtok 14%527

Ecau BBI y10BUJIN MAEI0, TO YCJIOBHBIN omepaTop if, a Tak»ke (pyHKIUM max m min
BaM He MOHAaIo0dATCH.

Hamumure mporpammy, kotopas Beraucasier HOJ aByX JaHHBIX HATYpPaJIbHBIX YHCEJI, HE
npesocxoammmx 10190,

Ha Bxom nporpamme 1moaarTcst ABa HATYPAJbHBIX YHCaa: a U b.

[Iporpamma g0J/I2KHA BBIBECTH OJTHO YUCI0 — HAUOOJBINUHA OOIMIMIA JIeJIUTEb JIBYX BBEICHHBIX

quceJI.
Input
21 7
14

Output

J. Ucnoanumenwv "Paszdsoumenn”
Ucnonnurens «PazaBouresiby npeodpa3yer HATypaibHbIe YUCIA. Y HEro eCTb JIBe KOMAaHJIb:
“Boruects 1”7 u “Paznennts Ha 27, nepas KOMaH/ia YMEHbIIAET YUCI0 Ha 1, BTOpas KOMaH/a
YMEHBIIIAET YUCJO B JIBA Pa3a, €CJAU OHO YETHOE, MHAYEe TTPOUCXOIUT ONTHOKA.
Hano asa Harypasbubix gucia A w B (A > B). Hanumure anropury aiist Pazasounress,
KOTOpBIH mpeobpasyer uucao A B 9ucio B # IpH 9TOM COIEPKAT MHHUMAJIBHOE IHCIIO
KoMaH 1. KoMaHpl ajaropuTMa HY2KHO BBIBOJIHMTD 110 OJHOM B CTPOKe, IepBasd KOMaHIa
obo3HavaeTCs, KaK -1, BTopasg KOMaHIa KakK :2.

Input

Output

179
20

1
12
-1
12
12
-1
-1




K.

L*

M*

N*

Ompesok na kaemuamot bymaze

[Merst napucoBas Ha KjeTdaToil Gymare OTpe30K U3 TOYKHU ¢ KoopauHaramu (a,b) B TOUKY €
Koop/uHaTaMu (¢, d). Hepes CKOJIbKO KJIETOK IPOXOIUT ITOT OTPE30K 7

Cuuraercs, 4T0 OTPE30K MPOXOAUT YEPE3 KJIETKY, €CJIU OH IPOXOIUT Yepe3 €€ BHYTPEHHOCTh.
Eciin 2ke OH TIPOXOJUT TOJBKO Yepe3 BepIINHY WU O IPAHUIE KJIETKH, CYUTAETCs, YTO OH He
IPOXOJUT Yepe3 KJIETKY.

Brojgres nenble yucia a, b, ¢, d. Yuciaa no momymo He npesbimaior 10,

BriBeuTe 01HO YHEI0 — KOJUYECTBO KJIETOK, depe3 KOTOPhIe IIPOXOIUT OTPE30K.
Input Output
8

WW PO O

-3
3

Koauuecmeo yeaouucieHHoT mouex 6 Kpyee

Jano narypasibhioe ynciao R < 10°. Onpegenure KOJIMIeCTBO MEJ0YUCACHHBIX TOYEK,
HAXOJSIIINXCSl BHYTPH W Ha TPaHUIle Kpyra pajnyca R ¢ IeHTPOM B Hadyase KOODINHAT.
Croxkuocts ajaroputma joszkHa 66t O(R).

[Ipu pemenun 3To# 3a/1a4u HeJIb3s MOJIb30BATHCA (DYHKIIMEH BBIYHC/ICHUS KBAJIPATHOIO KOPHS.
Input Output
2 13

Bucmpoe 6oszsedenue 6 cmenenn
Pemure 3agaay C' jisi BO3BEIEHHS BEIIECTBEHHOIO YHCJIA B HEOTPUIATEIBHYIO CTEIIEHb,
WCTIONB3YS CJEYIONINE TOXKIeCTBA:

22— o

Ha Bxom nporpamme jjaércs jaBa 4unciia, Kaxkjaoe B oTaebHOI cTpoke. [leppoe unciao —
BeIeCTBEHHOE @, BTOPOE IeJioe HeoTpunareabroe V.

IIporpaMMa I0TKHA BbIBeCTH a' .

CdopmysmupyiiTe MUK, MOAACPKUBAIONIUANA CJICYIONIAI HHBAPHAHT:

k

T N

-result = a
Hauanbuble 3HaU€HUST BBEIEHHBIX TIePEMEHHBIX ciaefyonme: r = a, k = N, result = 1.
Eciin BbI BCE caestaere nmpaBujibHO, 9TO IIPOrPAMMA CMOYKET BO3BOJUTD B CTEIEHD OYE€Hb
obicTpO, Hanpumep, g Bo3eJenus B crenenb N = 1000000 norpedyercs ne Gosee 40

YMHOZKEHU.
BemiecrBenubie yncia CAUTHIBAIOTCS IIPU MTOMOITU KOHCTPYKIMu X = float (input()).
Input Output
2 2
1

Pasnoorcenue na npocmuvie muosxcument
Beimucars passtoxkenne ancaa N (2 < N < 2- 109) Ha MPOCTble MHOYKHTEJIH.
Caoxnocts anroputyva O(vVN).
Input Output
18 233




O*

P*

Pacwupennnti areopumm Eexauda

Jlanbr aBa nHarypaJbabix yucsia a u b. Haitaure ux nanbosipimit obmuit genresib d u 4100bi€
JIBA MEJIBIX YUCIa T U Y, TAKUX, 910 ax + by = d. llporpamma mo/izkna BbiBeCTH 4duciaa d, x, .
Yrazanue: paccMOTPHUTE CUCTEMY ypaBHEHU

a-1+b-0=a
a-0+b-1=5b

Barem g npaBbix dacteil ypapaennii seraucasth HOJI(a, b), ucmonb3ys ToxK1ecTBo
a%b=a—0bx(a /)

a JIJIST JIEBBIX 4YacTeil BBITMOJHATH COOTBETCTBYIOININE ITpeobpa3oBanus Ha i Koddduipuentamu

upu a u b.
Input Output

1 101

1

3 15 -2

7

66 6 3 -4
48

Koauveemeso wucen ¢ uémmnoti cymmoti yudp na ompesxe

IToacunraiiTe KOJAMIECTBO HATYPAJIBLHBIX YHCET Ha OTpe3ke oT A 10 B, cymma mudp KOTOPHIX
9éTHA.

BponuTes nBa HaTypaabHbIX unciaa A u B,1 < A < B < 108,

BeiBeuTe 0QHO YHCI0 — KOJHYECTBO HATYPAJIbHBIX drces, OOJIBIINX JuO0 paBHBIX A 1

MEHBIIUX JIHOO paBHBIX B, UMEIOIHUX YETHYIO CYMMY ITH]DD.
Input Output

1 2
5

B 3amagax Q - Z mocaeqoBaTeIbHOCTD MEIbIX YUCEs BBOAUTCA € KJIABUATYPHI, HE MOXKET COepxkKaTh ducyo (0 u
3aKaHYMBAETCHA HYJIEM, KOTOPBIN CJIY2KUT CUT'HAJIOM OKOHYAHUS BBOJA MOCIEI0BATETHHOCTH.

B sTux 3amagax He pa3pernaercs 3al0MUHATD MOCTIEI0BATEIbHOCTD, €CJIM BhI BAPYT y2Ke 3HAKOMBI C
MaCCUBAMU.

OdopMaars perenue ciiegyeT TakuM 00pa3oM (€ TOYHOCTHIO [0 UMEHOBAHUS EPEMEHHBIX )

x = int (input ()) # umenue nepeozo uwucaa nocaedoeamenbHOCMU

e # HeobxToOumble npedeapumenbHble NPUCBAUBAHUSL U M.nN.
while x != 0:
OCHO6KOU anz0pumMm, 6 KOMOPOM Hem Hu 00HO20
onepamopa umenus input ()

x = int (input ()) onepamop 4meHUus o4epedHO20 HSAEMEHME 3asepuwaem meao UYUKAG

®H W R R

nevames peayaemama

Kpowme toro, rpebyercs naBarh UCHOIb3yeMbIM [IEPEMEHHBIM OCMbBICJIEHHBIE UMEHA (HAIPUMED, €CJIH ITO

JUIMHA, TeKyIas JJIMHA, MAKCAMYM /MUHUMYM, [IPEIbIIYIIAA U T.11.)

. Maxcumym nocaedosamenvrocmu

B IIocjae10BaTe/JIbHOCTH IEJbIX YUCeJI OlIpede/JIUTh 3HaYeHue HaI/I6OJIb]_HeFO JJIEMEHTa
II10CJIeJ0BaTCJILHOCTH.

Input Output
9

QOO




. Bmopot maxcumym
[Tocsie10BaTE/IBHOCTD COCTOUT U3 PA3AUYHLLE TEJbIX Yuces U 3aBepiiaercsd ducjom (.
Omnpenennre 3HAYEHNE BTOPOTO 110 BEJIUYNHE /IEMEHTA B 9TOH MOC/e10BATE/IHLHOCTH.
Bropoii o Beinaune 3/ieMeHT — MaKCUMAJIBHBIH 3JIEMEHT B IOCJIEI0BATE/IHHOCTH,
MOJTyYeHHOM U3 UCXOHON yIaJIeHUEM OJIHOTO 3JIEMEHTA, PABHOIO €€ MAaKCUMYMY.

Input Output
7

SO ~NH

. Koauuecmeo INEMEHTNO0E, PABHHLT MAKCUMAABHOMY
HOCJ’IG,ZLOB&TGIH)HOCTI) COCTOUT M3 LEJIbIX YUCeJI U 3aBepllaecTCd Y1UCJIOM 0. Onpegle.)mTe

KOJIMIECTBO 9JIEMEHTOB IIOCJI€JOBATE/IbHOCTH, PAaBHBIX eé MaKCUMaJIbHOMY 3JIEMEHTY.
Input Output
2

QWb

. Koauveecmeo nepemer sHaxa
OHpe,ZLe.HI/ITI) YHUCJIO0 IIepeMEeH 3HaKa B II0CJeJ0BaTECJIbHOCTH IIEJIbIX YHCeJI, BaKaH‘II/IBaIOHIeIL/'ICH
HYJIEM.

Input Output
-1 1
-3
-3
3

4
0

Cymma wucens mescdy npednocaedneds u nocaedned 0eotiramu

[TocsieoBaTeILHOCTDL COCTOUT U3 HATYPAJILHLIX Yncesa u 3apepinaercd ducaoMm 0. Boraucaurn
CYMMY BCEX 3JIEMEHTOB IIOCJICI0BATEILHOCTH HATYPAJILHBIX YUCE MEXKJy Hpeanocae el n
nocsie iHell aBoiikaMu (He BKJIIOYast caMu JBOKN). Ecan 1BoeK HET WM OHA OJHA, BHIBECTH

quciao —1.
Input Output

OFRLNWNFL,NW

. Jlauna Haubosvuiet naowaoky

[TocemoBaTeILHOCTD COCTOUT U3 MEJIBIX YuceT U 3aBeprmaercs aucjiom 0. OupeaenuTs JInHy
HanGOJIBbINelH «IUIOMAJKIY B OCIEA0BATEILHOCTH (T.€. TONOCTeI0BATETLHOCTH TIOIPSITI
HJIYTIAX OJIMHAKOBBIX THCEJ ).

Input Output
2

OO~




W. Jlaruna naubosvuiezo MonomonHozo dpazmenma
Onpeaennre HAUOOIBITYIO JJTUHY MOHOTOHHOTO (DparMeHTa MOC/IeI0BATETbHOCTH TEJTBIX
qrces, 3aKaHIuBaroeiics Hyaém (To ecTh Takoro dparMenTa, e Bce 3JeMeHThl OO0 CTPOro
GOJIBIITe TIPEJIBIYINEero, JIHOO CTPOro MEHBIIe).

Input Output
4

ORPONO R

X. Koauvwecmeo A0KGNOHUT MAKCUMYMOS
DJEMEHT MOCaeI0BATETbHOCTH HA3BIBAETCH JTOKAIbHBIM MAKCHMYMOM, €CJIH OH CTPOTO DOJIbIIe
HIPEIBIIYIEro W MOCAEIYIONIEero 3JAeMeHTa, TOCIeI0BaTeIbHOCTH. [1epBhlil U moc/ieHmii
AJIEMEHT ITOCJICIOBATEJIBbHOCTH HE ABJIAIOTCA JIOKAJIBHBIMA MaKCI/IMyMaMI/I.
Jlana mocJie/IoBaTe IbHOCTh HATYPAJIBHBIX YHCeT, 3aBepiialomiasgca ducjaom 0. Omnpegeure

KOJINYECTBO CTPOIr'dX JIOKAJILHBIX MaKCUMYMOB B 9TOU IocJjie 10BaTeJIbHOCTH.
Input Output
2

OFR,rNFENEF

Y. Haumenvwee paccmosnue mMencoy A0KGNbHBMU MOKCUMYMAMU
OnpenennTe HAMMEHbIIEE PACCTOHHE MEXKIY ABYMs JTJOKAJIbHBIMU MAKCHMYMAMI
MOCJIeI0BATEIbHOCTH. Fcan B mOC/Ie10BaTeIbHOCTH HET JABYX JIOKAJTBHBIX MAaKCHMYMOB,
BuIBeaUTE Tuca0 0.
HauanbHOe 1 KOHEYHOE 3HAYEHHE HPH STOM JIOKAJTBHBIMA MAKCHMyMaMHd HE CUUTAIOTCH.

Input Output
2

OFRLrNFENFR,FP,NDF

Z. Cmandapmmnoe omrionenue
Jlana mocJieIoBaTeIbHOCTh HATYPAJbHBIX YHCET L1, Lo, . . . , Ly. CTAHIAPTHBIM OTKJIOHEHHEM
HA3BIBAETCS BEJMINHA!

(x1 —8)* + (x3 —8)> + - + (z, — 5)?
n—1

1+ 22+ -+ 2,
e s = — cpegHee apudMeTHIECKOe TOCIeI0BATEIHHOCTH.
n
Boraucaure cTaggapTHOe OTKJIOHEHHUE JIJIS TAHHOM MOC/Te0BATETBHOCTH HATYPAJIbHBIX UHCET,
3apepinawotetics gucsom 0.
Input Output

4.16333199893

(@R RN I




