Cunrakcuc Python. ®yHknumn, peKypcus.

CrupaBouHbIil MaTepHaJ MOYKHO HANTH B KHUKKe (CCHLIKA, cTpaHuia 47.)

Bagaun A-H Tpebyercs odOpMHUTH CJIEAYVIOMEM 00pa30oM: HalucaTh (pYHKIMIO, HA3BaHUE KOTOPOil YKa3aHO
B yCJIOBHH, IPUHUMAIOIIYIO U BO3BPAIAIIOILYIO B TOYHOCTHU OIIMCAHHBIEC 3HAYEHU .

[Tocsie onucanus (pyHKIUU U JIBYX IYCTHIX CTPOK HAIMCATH CTPOYKY:

exec(open('input.txt') .read())

. auna ompesxa
JlaHbl 4eTbIpe BEeNeCTBEHHbIX YHCJa: T1, Y, Lo, Y. Hanummure dynkmuio Distance(x1l, y1, x2, y2),
HPUHUMAIONLYIO Ha BXO/I Y€THIPE BEIECTBEHHBIX YUCJIa ¥ BO3BPAIIAIONLYI0 PACCTOSHUE MEZKLY TOUYKOI
(z1,91) 1 (72,92).
Input Output
print (Distance (0.0, 0.0, 1.0, 1.0)) 1.4142135623730951

. Ilpunadaesrcum su mowka xeadpamy - 1
Janbl jBa BelECTBEHHBIX Yucja T U y. [IpoBepbre, NPUHA/JIEKUT JiM TOUYKA ¢ KoOpjuHaTamu (T,y)
3aIlTPUXOBAHHOMY KBaJpaTy (BK/IIO4Yas ero rpanuily). Ha pucyHnke cerka npoBejieHa ¢ 1marom 1.

4

Pemenne nosxno cojepxkars dynknuio IsPointInSquare (x, y), IPHHUMAIONLYIO HA BXOJ, JBa
BEIECTBEHHBIX YNCJIA W BO3BPAIIAIONLYIO JOTHIECKOe 3HadeHne True, ecan TOYKa NPUHAIIEKAT
KBaJApary u Jjiorudyeckoe 3Havenue False, eciu He NPUHAIJICKUT.
Oyunknusg IsPointInSquare He JI0JIZKHA COJAEPKATHL UHCTPYKIUIO if.
Input Output
print (IsPointInSquare(0.0, 0.0)) | True
print (IsPointInSquare(3.0, -7.0)) | False

. Ilpunadaeorcum su mowka keadpamy - 11
Pemmnre aHaIOrMYHYIO 330249y 171 TAKOTO KBAIPATA:

A

Pemrenne nomxuO comepkath dyaKmuio IsPointInSquare (x, y), IpUHUMAIONIYIO HA BXOJ JBa
BEIIECTBEHHBIX YMCJIA W BO3BPAIIAIONIYIO JJOTUYECKOe 3HaUeHue True, ecyii TOYKA MPUHAIICKAT
KBaJIpaTy U JOTHYECKOe 3HadeHue False, eciim He TPUHAJIEIKHAT.

Oyuknusg IsPointInSquare He JI0JIZKHA COJAEPKATH UHCTPYKIUIO if.
Input Output

print (IsPointInSquare(0.0, 0.0)) | True
print (IsPointInSquare(1.0, 1.0)) | False



http://static.sch57.ru/users/gusarev/books/python/python-book-3.pdf

D. llpunadaescum au moura obaacmu
[IpoBepbTe, NpUHAIIEKAT JIK TOYKA, JTAHHON 3aKpalleHHON obacTu:

4/

Pemenne odopmure B Buge dpynknnn IsPointInArea(x, y).

Perienne 10/12KHO COOTBETCTBOBATH TPEOOBAHUSAM JIjId pelllenus 3aja4qu B.
Input Output

print (IsPointInArea(-4.0, -4.0)) | False
print (IsPointInArea(-1.0, 2.0)) True

E. Munumanrvrud desumenrs wucaa
Mano marypasbioe uucio N (1 < N < 10%). Boisejure ero HanMeHbIIil Jie/IATe b, OTIUIHBIH 0T 1.
Pemenune odpopmure B Buje byuknuu MinDivisor, npuauMaronieil Ha BX0/ €JIMHCTBEHHOE HATYPAJIbHOE
YUCJI0 U BO3BPAIIAIONIEH ero HAaMMEeHBIIUH JTeJINTe/ b, OTJHIHBIH oT 1. AJITOPUTM JT0JI2KEH HMeTh

cinoxuocts O(v/N).

Yrasanue: Ecan y yucyia N He HaILIOCh JIeJIUTE I, MEHBIIETro IpeBocxosdiiero vV N, To aucio N —

LIPOCTOE.
B perennu Hestb3st UCIOIB30BATH (DYHKIHIO SQrt.
Input Output
print (MinDivisor(4)) 2
print (MinDivisor(9409)) 97
print (MinDivisor(59)) 59

F. Ilposepxa wucaa na npocmomy
Mano narypasbhnoe uucio N (1 < N < 10%). TIposepbre, sIBJASeTCS JIH OHO HPOCTHIM.
Pemenne odopmure B Buje pynknuu IsPrime, koropasg IpuHUMAaET Ha BXOJ, €JIMHCTBEHHOE YUCJIO U
BO3BpAIAET JIOTHUECKOe 3HadeHne True Jijist HPOCTHIX YUCEI U JIOTHYECKoe 3HadeHune False jyist
COCTaBHBIX YUCEJI.
Permenne 10/kH0 HMeTs ciaoxnocts O(v/N).

Input Output
print (IsPrime(4)) False
print (IsPrime(97)) True

G. Cymma deaumenetds wucaa

s pannoro marypaiabhoro uncaa N (1 < N < 10'9) rpebyercst BoIaucmTh cyMMy ero jeuteseii,
MEHBIIAX CaMOT0 YHUCJA.
Pemenune odpopmure B Buje byuknuu SumDivisors, NpuHEMAOINIEH Ha BXOJ HATYPaJbHOE YHCIO U
BO3BpAIIAIONIAA CYMMY €ro jJeauTesell, OTIMIHBIX OT HEero caMoro.
Permenne 10/KHO HMeTD cioxiocTs O(v/N).

Input Output
print (SumDivisors(12)) | 16




. Hpyorcecmeentvie wucaa

Apyosrcecmeenrvie wucaa — 3TO ABA PA3IUYHBIX HATYPAJIbHBIX YUCIA, TAKAX, YTO CYMMa BCeX JlesuTesneit
OJIHOTO YMCJIa (MEHBIIMX CAMOrO TOTO YUCIA) PaBHA JPYTOMY UYHCIY, U HAOGOPOT (JApyrKeCcTBEHHBIMU
ABJISIIOTCsI, HanpumMep, 220 u 284).

Hanumure dynknuio IsFriend, koTopas npoBepser mapy 4uces Ha <JIPYyKECTBEHHOCTH> U BO3BPAIILAET
Jloruyeckoe 3nHadenne True, ecom napa 4yuces jpyrkecrBennas u False B mporuBHoM ciyuae. Oynkius

IsFriend moJrkHa MCIIOAB30BaTh (DYHKINIO SumDivisors w3 mpeabliyinei 3a1adm.
Input Output

print (IsFriend (220, 284)) | True

. Jpyosrcecmeennvie wucaa 6 ouanasone

Jlpyotcecmeenmbie wucaq — 3TO ABa HATYPAJbHBIX THCAA, TAKHX, 9TO CyMMa BCEX JEJUTETCH OHOTO
qucsia (MEHBIINX CAMOTO 3TOTO YHMCJA) PABHA JPYTOMY YHCJY, H HAO0OPOT (IpYZKECTBEHHBIMHU SIBJISIOTCA,
HanpuMep, 220 u 284).

Hanumure nmporpammy, KOTOpas HAXOIAT BCE MAPhl He PABHBIX JAPYT IPYTY APy KECTBEHHBIX YUCEN B
3aJaHHOM auanasone. Vemonb3yiiTe hyHKINIO, KOTOpasd BHIYUCIACT CYMMY JCJUTEICH THCTA.

Ha Bx0j1 porpaMme mojaéTest Be CTPOKU ¢ HATYPATbHBIMA qucaaMu a u b (a < b).

[TporpaMma, JOIKHA BBIBECTH IIaPhl PA3JUYHBIX JPYXKECTBEHHBIX YUCEN, KaXKJI0€ M3 KOTOPBIX HAXOIUTCS
Ha oTpe3ke [a, b].

B kazkm0ii mape cHadasa BHIBOAUTCSA MEHBINEe IHUCIO0. [laphl 9uCe JOMKHBI BHIBOAUTLCA B TOPSIKE
BO3PACTaHUS TIEPBOTO YHCIA U3 TMaphl U Pa3AenaThesa 3amaToil. Kaskaasa mapa 3ak/arouena B CKOOKH.

B ciayuae, eci TaKHX Hap B YKa3aHHOM JiMalla30He HeT, BhIBeCTH 4ucJio 0.

Input Output
1000 (1184,1210) (2620,2924)
5000

Cymma yudp we menaemca

Hanumure nporpammy, KoTopas HaXOJHUT BCe YUCJIA B JIMAIIa30HE OT @ 10 b, cymMMa udp KOTOPHIX He
MeHSIeTCsT TIpH YMHOXKeHud Ha 2,3,4,5,6,7,8 u 9 (Hanpumep, uucao 9). Ucnonbsyiire byHKIMO 1151
BBIYHUCIEHUST CYMMBI TP TUCTA.

Ha Bxou nporpamme nogaéres jiBe CTpoKH ¢ HaTypaibHbiMu ducamu a u b (a < b).

BriBeiuTe dncia, COOTBETCTBYIONINE YCJIOBHUIO 3a/1a491, B BO3PACTAlONeM Nnopsiake depe3 npobes. e na

YKa3aHHOM OTPE3Ke TAKWX YUCeJ HET — HUYEro He BBIBOJIUTE.
Input Output

9 9 18 45 90
90

. Tunepnpocmuie wucaa

[IpocToe 9uc0 HA3BIBACTCS 2UNEPNPOCMbIM, €CJAU JI000E YUCJIO0, MOy YAIOINIeecsd U3 Hero OTKHU/IbIBAHUEM
HECKOJIBKUX MOCJEIHUX MUdP, TOXKE SBJIsAeTCs: NpocThiM. Hampumep, uncio 733 — TUIEpPIIPocToe, Tak
KakK M OHO Camo, W 9uciaa 73 u 7 — mpocthie. Hanummure nporpaMmy, KoTopas onpejessier, BEpHO JIH, 9TO
nepejlaguoe eit yucjio N — runeprpocToe.

Yuarute, 9T0 9nca0 1 He cIuTaeTCs TPOCTHIM.
Input Output
733 YES

. Funepnpocmue Hyucaa 6 ﬂuanasoue
Hanumure mporpammy, KoTopas HaX0JUT BCe TUIEPIPOCThIE YUCIa B 3aJaHHOM JHAIa30He.
Ecin B ykazannoMm juana3oHe ruieprpoCcThix Yuces HeT, BhiBecTu ducjo (.

Input Output

30 31 37 63 59 71 73 79
100




OO

B Bce 3aaun M-Z ciejyer pelidTh npy IOMOLIM PeKypcuBHbIX (byHKIMi (pa3se 4ro Kpome 3a1a4u R).

st m3MeHeHust peiehHON TIyOHHBI PEKYPCUN UCMONIb3yiTe DYHKINIO setrecursionlimit n3 Momyns sys.
Ciy6una pekypcun — MaKCUMaJIbHOE KOJMYECTBO BHI3BAHHBIX, HO HE3AKOHUYEHHBIX (OTJIOXKEHHBIX) (DyHKIuUil B X0/1€e
BBINOTHEHNUS nporpammbl. [lo ymomganuio riiyouna pekypcuu pasuaa 1000. Ilpumep mcnonb3oBanms:

from sys import setrecursionlimit
...onucanusa QyHKIUH
setrecursionlimit(200000)

.. .TEKCT IIpOTpaMMbl

Cymma wucen
Jana mocsieoBare/ibHOCTD dnces1, 3apepiiaioniascd anciaom 0. Haiijure cymmy Bcex 9Tux 4ducesi, He

UCHOAb3YH MUK U MACCHUBBHI.
Input Output
6

QOWN

. Paseopom nocaedosamenvbHocmuy

JlaHa 110¢J1e/10BaTe/IbHOCTD IeJIbIX Ynce/l, 3aKkanduBatoiascs ducjioM (. Beisegure sty
[IOCJIEI0BATEIBbHOCTH B 00PATHOM HOPSJIKE.
Permienne 3Toit 3a7a4u npu moMOIIN PeKypCHU MO3BO/jIgeT 000ATHCH 663 CIIUCKOB, CTPOK M MPOYUX

CTPYKTYP JAQHHBIX JJId COXPAHEHWS BCEX BBEIEHHBIX YUCEI.
Input Output

QOQWN
HNWO

Aneopumm Esxauda

Jlaubr 1Ba HEOTpHUIATENBHBIX TeabiX unciaa A u B. Tpebyercsa naiitn ux Hauboabimuilt obmuil emresn

Ipu IOMOIINU y2KE M3BECTHOI'O BaM aJITOPpUTMa EBKJ'II/Iﬂa.
Pemrenne Oyter NpUHATO, TOJBKO €CJIA peKypcuBHas pyHKIwus, peraucagomas HOJ, 6yter nmersb
O/IH ycnoBHBI oniepaTop.

Ha Bxox mporpaMme momaércs IBa IeJbIX HeOTPUIATEJbHBIX Yncaa. IIporpaMma J0KHA BHIBECTH OJIHO

YUCJIO — OTBET Ha BOIIPOC 3aJa4H.
Input Output

12 4
16

. Haumenvwee 06’(1466 KpamHtoe

Haumenbiee obmiee kparnoe (HOK) nByX HATYpasibHBIX 9UCEJ] — 9TO HAMMEHBIIEE YUCJI0, KOTOPOE
JIEJIATCST HAIEI0 HA 00a MCXOAHbIX dncia. Hamummre nporpammy, koropas seranciaser HOK aByx
JIAHHDBIX HATYPAJbHBIX YUCE.

Input Output

12 48
16

Bbbcmpoe 60366()6HU6 6 CMeENEHd
HaHo BemecTBeHHOE 9nCa0 @ # 0 U HeOTpUTIATEIBHOE Tea0e n (N < 109). Borancanre a™.
VYkazaHue: Bocrosb3yiitecs Toxgecrsamu a?" = (a?)" u a*"tt =a?" . q

Input Output

1.000000001 | 2.7182820387553908
1000000000




R* Koauuwecmeo ewsosos dynryuu (wucaa Ouborauqu)
Kaxk m3BectHO, ouepennoe uncao OuboHauun paBHO cyMMe TpeablaymuX AByX. [lepsoe u BTOpoe wyucsio
DuboHATIN PABHBI €THHUIIE.
[Iporpammuct Bacst nanucas Bbraucjienue n-oro ducjia @ubonauuu ¢ HOMONIIbIO PEKYPCUBHON (DYHKINH,
KOTOpas BBINISIIUT CJICAYIOINIMM 00pPa3oM:
def fibonacci(n):
if n < 3:
return 1
else:
return fibonacci(n - 1) + fibonacci(n - 2)
CKOJBKO pa3 3amycTuTcs Ta (PYHKIHUA Tpeke, deM OyIeT MoayvYeHo 3HadeHne?
Ha Bxox mporpamme momaérces OfHO HATypaIbHOe Yucao. [IporpamMmMa moakKHa BHIBECTH OTHO
HATypaIbHOE YHCI0 — OTBET Ha BOIPOC 3aja4d. [apanTHpyeTcs, 94To oTBeT He npesocxoaut 10,

Input Output
3 3
10 109
57 730870592323

S. Caoocerue 6e3 CAoHceHus
Hanumure pexkypcuBnyio ¢pyHkiuio sum(a, b), BO3BpAIAOILYI0 CYMMY JIBYX IEJBIX HEOTPUIIATEIHHBIX
qucesi. VI3 Bcex apudmeTndecKux omepanmii JIomyckaoTced ToabKo +1 u —1. [[ukJibl ncrnoab3oBaTh
HeJIb34.
Ha Bxoa mporpaMme mojaroTcs JIBa IEJBIX HEOTPUIATEILHBIX ducaa a u b. [Iporpamma mo/12KHa BBIBECTH
UX CYMMY a + b.

Input Output
2 4
2
T. Quwxu

Jana moiocka m3 KJIeTOK, MpoHyMepoBaHHBIX 0T 1 10 N. Ha KaxkaoM Xoje paspelieHo MOCTaBUTh
dbumky Ha KIeTKy (ecsm €€ TaM ere HeT) WM CHATH (DUIIKY ¢ KJIeTKH (ecau oHa TaM ecTb). [Ipu 3rom,
MOZKHO BBIOpDATDH He JIO0YIO KJIETKY, a TOJbKO KJIETKY MOJ HOMepPOM 1 WIH KJIEeTKY ¢ HOMepOM Ha 1
OoJibIlle, YeM Yy MepPBOil 3aHSTON KJIETKH.

N3znavayibuo mosocka mycra. 'Tpedyercs 3aHgTh BCE KJIETKH.

HporpaMMa A0JIZKHa BbIBECTH ITOCJIE10BATEJIbHOCTHE HOMEPOB KJIETOK, C KOTOPBIMU COBEpHIaCTCA
ﬂeﬁCTBHe. ECJH/I CbI/IH_IKa CHUMaeTCd, TO HOMED KJETKH JOJIZKEH BBIBOJUTHCA CO 3HAKOM MHHYC.
KosmuaecTso geficTBril He M0/KHO mpeBbimaTh 10%. Ecam cymecTByeT HECKOIBKO BO3MOYKHBIX peIIeHHi

3aJa49H, TO Pa3peInaeTcs BbIBECTH J000e.
Input Output
3 12-131

U. Xanotickue bawmnu
TonoBonomka «Xamoiickue OamIHm> COCTOUT U3 TPEX CTEprKHE, TPOHyMepOBaHHbIX ducaamu 1,2, 3. Ha crepxens 1 nHazera
LMPAMUJIKA U3 T JUCKOB PA3JIMYHOIO JAMaMerpa B LOpsijike yObiBaHust auamerpa (HaBepxy camblii MajeHbKuil quck). Jducku
MOXKHO TI€PEKJIaIbIBATH C OJHOTO CTEPXKHS Ha APYTOil MO OJHOMY, IIPHU ITOM JUCK HEIb3sT KJIACTh HA, IUCK MEHBIIErO
nuamerpa. HeoOxommmo mepeoKuTh BCIO MAPAMUIKY CO CTEPXKHS 1 HA CTEpXKeHb 3 38 MUHUMAJIBHOE YHCJIO
EePEKJIA/IbIBAHUN.

Hamnwuiure mporpammy, KOTopasi pemaeT roJoBOJIOMKY; JI/Isi JAHHOI'O YHMCJIa JIUCKOB 7 IIe9aTaeT
IIOCJIE/I0BATEIBHOCTh TepeKIaibiBannit B ¢popmare a b ¢, rjie a — HOMep IepeKJIaIbIBaeMOro jJucka, b —
HOMED CTEPZKHA ¢ KOTOPOI'O CHUMAECTCA ,ZLaHHbeI AUCK, C — HOMED CTEpP2KHA Ha KOTOprIU/I HaJleBaeTCd
JaHHBIT TUCK.

Hanpumep, crpoka 1 2 3 o3HadaeT IepeMelleHrde JUCKa HOMep 1 co cTep:KHA 2 Ha cTepxKeHb 3. B oaHOI
CTPOKe IMedaTaeTcd OJHa KoMaHTa. J[McKu mpoHyMepoBaHBl YucJIaMHu OT 1 710 n B MOp/IKe BO3pacTaHUS

JTUAMETPOB.
Input Output

=N
N ==
W whN




V*

W*

X*

Y*

Pemonm 6 Xanoe

Permure 3ama4ay U co cIeIyIOMKUM OrpaHUYEHIEM: 3AIIPEIIeHO HepPeKIaIbIBaTh JUCKU CO CTepyKHA 1 Ha
cTep:KeHb 3 U HA0OOPOT.

BaMm He HyKHO HAXOAUTH MUHHMAJILHOE PEIIeHHE, HO KOJIUIECTBO COBEPIIEHHBIX HePEeMeIeHni He

J1oJ2KHO ObITh Oosibiite 200000, ipu yCJI0BHHU, 9TO KOJUYECTBO JIMCKOB He mpeocxoanT 10.
Input Output

HF RN
NENNWEND-

WNWFENNWN

1

Huxauvecrxue bawmHu

Pemure 3aa4ay U co cjeayIONuM OrpaHTIeHIEeM: JTUCK CO CTePXKHsI 1 MOYKHO ITepeKJablBaTh TOJIbKO Ha
CTepXKeHb 2, CO CTepyKHS 2 Ha 3, a co cTepxKHA 3 Ha 1.

Bam He HYKHO HaXOIUTh MUHAMAJIbHOE pellleHne, HO KOJUIeCTBO COBEPIIEHHBIX MepeMeleHnii He

JIO/IKHO ObITh 60sbIe 200000, IpH yCJIOBHH, YTO KOJIUYECTBO JTUCKOB He mpeBocxomuT 10.
Input Output

N Vg
NFENWFRLN-
WNWEFENWN

Heenpasedausvie baumnu
Pemnre 3a71a4uy U o CJIAYIONEM OMPAHHUEHHEM: 3alPEIeH0 KIACTh CaMblil MaJeHbKuil quck (Homep 1)
HA CpeaHUil Ko/blek (HoMep 2).

Output

Input

=N RN
N W=
WWELNW

Copmupyrowjue bauru
Pemure 3aa4uy U B Takoit (hopMy/IMpPOBKE: MEPBOHAYAILHO BCE JINCKH JIEXKAT HA CTepzKHe HoMep 1.
[TepemecTuTe JIUCKYU C HEYETHBIMU HOMEPAMHU Ha CTEPYKEHb HOMED 2, & ¢ Y6THBIMU HOMEPaAMHU — Ha

cTepyKeHb HOMED 3.
Input Output

R WR N
W N
NN WWN




7* Obmennvie baumru
Kak u B mpeaplIymux 3a/1avdax, JaHO TPU CTePKHs, Ha MEePBOM U3 KOTOPBIX HAJAETO N JIUCKOB
pazn4aHoro pasmepa. HeoOxoaumo ux mepeMecTuTb Ha CTEpKeHb 3 MO CJEAYIONNM ITPABUIAM:
Camblii MastenbKuii auck (Homep 1) MOKHO B J1I060H MOMEHT HEPeJOKUTH Ha, JI0OOH CTePKEHb.
[Tepemernenne aucka HOMEp 1 CO cTep:KHS @ HA cTepKeHb b Oyiaem obosnadyarb 1 a b.
MozkHO TTOMEHATDH JIBA JIUCKA, JIEYKAIUX Ha BEPIIUHE JIBYX CTepzKHeil, ecjii pa3Mepbl 9TUX JUCKOB
oranyaiorcd Ha 1. Hampumep, ecoim Ha BepIirHe CTEPKHS C HOMEPOM @ JIEZKHT JUCK Pa3sMepoM H, a Ha
BepINUHE CTEPKHS C HOMEPOM b JIEXKUT JUCK pa3MepoM 4, TO 9TH JIMCKH MOYKHO IIOMEHSATH MECTaMHU.
Takoii o6MeH JBYX AUCKOB OyleM 0603HadaTh 0 a b (yKa3bIBAIOTCS HOMepa CTepzKHeil, BepXHUe TUCKU
KOTOPBIX OOMEHHBAIOTCS MECTAMH ).
g maHHOrO YMesa JUCKOB n, He TpeBocxoadatiero 10, HaiiiuTe penrerne ToOJJOBOJIOMKA. BaM He HYXKHO
HAXOJIUTh MUHUMAJIBLHOE pellieHne, HO KOJHIECTBO COBEPIIEHHBIX MepeMelleHnil He TOIKHO OBITh O0JIbIe

200000.
Input Output

= O
e
wWww




