Pa36op 3agay MyHMUMNanbLHOro atana onMmnuagbl No uHgopmaTuke

1. Ky3Heuuk (7-8 knacc)

Tema: pa3bop cnyyaeB, apudmeTuka
CnoxHocTb: npocTas
B cnyyae oTpuuatensHoOro aHavyeHus X KonuM4ecTBOo NpbRKKOB Byaet coBnagath ¢ |X|. Ecnn X penutcs 6e3
ocTtatka Ha K, To ucnonb3dyem Tonbko Gonblive npbbkkn. Ecnm ectb octatok O=X mod K>0, TO ero MoxHo
nobpaTb ManeHbkMMU MpbbKkKamMy OT KOOpAMHaTbl kpaTHoW K, MOXHO HegonpeirmBatb o X, U cgenatb O
MarneHbKMX MNPbDPKKOB HanpaBo, NMO0 nepenpbirHyTb X AOMOMHUTENbHBIM OOMbLWMM MPLPKKOM, @ 3aTeM
BepHyTbCs B X caenaB K-O maneHbkux NpbKKOB HaneBo. Bbibnpaem MUHUMYM 13 3TUX OBYX BapuaHTOB.
Mpumep peanusauuu:
var x,k,o:longint;
begin
read (x, k) ;
if %<0 then x:=-x;
o:=x mod k;
if o>k-o then
o:=k-o+1;
writeln(x div k+o);
end.
MNpumep peanusauum Ha Blockly:
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2. BecoBuwuk (7-8 knacchbl)

Tema: ncnonHuTenu, pasdop criyyaes
CnoxHocTb: npocTas

MprvHuMaem pellueHve B 3aBUCUMOCTY OT Pe3ynsTaToB B3BelnBaHus. AN pelleHns noasagayun 4 Hy»HoO
npuaymMaTb ONTUMarbHbIN NOPSAOK AEUCTBUI, Nnepebpas BapuaHThbI

Mpumep peanusaumu:
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3. AnropuTtm (7-9 Knacc)

Tema: peanusaums NporpaMMbl No CXeMe anropuTma
CnoxHocTb: npocTtas

Mpumep peanusauuu:
var n,k,a:integer;
begin

read(n) ;

read (k) ;
a:=0;

if 2*k>n then
begin

repeat

n:=(n-k)*2;
a:=a+l;
until n<=0;
end;
writeln(a);
end.

Mpumep peanusaumm Ha Blockly:
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4. UpeanbHasa cteHa (7-9 knacc)

Tema: genutenu yncna, pa3bop criyyaes
CnoxHoOCTb: cpeaHsis

Mopsapadva 1: Ecnv Bce getanu ognHakoBble, TO Mbl MOXEM CMOXUTb U3 HUX €ANHCTBEHHYHO CTEHY C
LUMPUHOW, PpaBHOW LUMPUHE AeTanu, U BbICOTON, paBHON KONMYECTBY AeTanemn.

Moas3apava 2:

Ecnu konnyecTBo KBagpaTHbIX AeTanen YeTHO, TO MOXHO coOpaTb CTEHY LUMPUHBLI 2 1 BbICOTbI A/2+1.
MHaye cnoxutb CTEHY HEBO3MOXHO.

Moasapava 3:

MogcumTaem nnowaab cTeHbl S, paBHyto A+2*B. WupwuHa (W) n BeicoTa (H) CTeHbl AOMKHbI ABNATHCA
aenutenamu S, noatoMmy byaem nepebupaTtb COOTBETCTBYOLLME Napbl genutenen. [nsa kaxgon napsl NPOBEPUM,
MO>XHO M CIIOXUTb CTEHY COOTBETCTBYIOLLIEIO pa3mepa, cregyowmm obpasom:

- Mbl JOJPKHbI UMETb HE MeHbLue W-1 npsaMoyronbHbIX AeTanewn, Tak Kak y Hac ectb W-1 mecTo ans
BEPTUKANBbHOIO paspesa, N Kaxaoe U3 HUX JOIMKHO ObITb NEPEKPBLITO NPAMOYTONbHON AeTarnbio XOT Obl B OAHOM
N3 rOPM3OHTasbHbIX PSAOB;

- 3TK getanu MoryT ObiTb YNOXeEHbI B "LLAaXMaTHOM nopsaake" B npegenax AByX nobbiX rOPU3OHTaNbHbIX
PSAOB, OCTanbHble B 3TOM Crlyvae MOryT BblknagblBaTbCH NPOU3BOSbHO, 6e3 yyeTa BO3MOXKHbIX BEPTUKANbHBLIX
paspesos;

- eCNn LUIMPUHA HEYETHA, TO B KaXKOOM rOpU30oHTarbHOM pagy AOSMKEH ObITb MO KpanHe Mepe ofHa
KBagpaTHas aeTansb;

- eCnv WWMpUWHa YeTHa, To TpebyeTcsa No KpanHen Mepe 2 KBagpaTHbIX AeTany B O4HOM U3 TOPU3OHTANbHbIX
PSIAOB, MHA4Ye BCe NPsIMOYrorbHble AeTanu OygyT HaxXo4uTbCs B MO3ULMSAX C OAMHAKOBOW YETHOCTbLIO U He
NepeKpOoIOT MOMOBUHY NOTEHLMANbHbIX Pa3pesos;

- cnydam W=2 n H=1 moryTt notpeboBaTb OTAenbHON 06paboTku, Tak Kak B 3TOM Cllyvae pacCMOTPEHHOE
NOCTPOEHME N3 OBYX PSAOB "B LUAXMaTHOM nopsaake" He NPUMEHMUMO.

Mops3apava 4:

Pelwaetcs aHanornyHo noasagade 3, HO nepebop aenvrtenen OoMmKeH BbINOMHATLCA He Dornee Yem 3a
KBaZpaTHbIA KOPEHb U3 S.



Mpumep peanusaumu:
var a,b,s,w,h:int64;
rl,r2:array[1..10000] of inté64;
i,nl,n2:integer;
function check(w,h:int64) :boolean;
begin
if h=1 then { BmicOTa cTeHe 1 }
result:=(w=2) and (b=1) or (w=1) and (b=0)
else if w=2 then { mmpwHa cTeHwe 2 }
result:=b>0
else 1f b<w-1 then { Ha kaxnelt M3 w—1 BepPTUKAJILHEIX pPa3pPe30B
OOJDKHA OBTH NPAMOYTOJIbHASA IeTajlb, €TI0 IepeKpHBamnmas }
result:=false
{ DpaMOYTONBHEIX @meTajiey OOCTATOYHO M TOPMBOHTAJIbHEIX PSANOB II0 KpamnHey mepe 2 }
else if w mod 2 = 1 then {B xaxmoM I'OPM3OHTAJILHOM
pany HyXeH xoTs Ovl 1 KBampaTHas IeTajb }
result:=a >= h
else { HYXHH TOJBKO 2 KBAOPATHHX IOeTajlM B OOHOM U3 PAIOB }
result:=a >= 2;
end;
begin
read(a,b);
s:=a+2*b;
w:=1;
nl:=0;
n2:=0;
while w*w<=s do
begin
if s mod w=0 then
begin
h:=s div w;
if check(w, h) then
begin
inc (nl);
rl1[nl]:=w;
end;
if (w<>h) and check(h,w) then
begin
inc (n2);
r2[n2] :=h;
end;
end;
inc (w) ;
end;
writeln(nl+n2);
for i:=1 to nl do

writeln(rl(i],"' ',s div rl1[i]);
for i:=n2 downto 1 do
writeln(r2[(i],"' ',s div r2[i]);

end.
Mpumep peanusaumm Ha Blockly
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5. YepTexHuK (7-8 knacc)

Tema: ncnonHuTenu, 3agadya Ha NOCTPOEHme
CnoXHOCTb: HUXE CpeaHero

HyxHo npyvaymaTb cnocob pucoBaHus N-yrofbHUKa. ATO MOXET ObITb NeceHka, pacyécka (CM. puc) U T. 4.
[nsa HeyeTHOro n B ourype JormkHoO 6bITb Ha 1 yron MeHblue. B nog3agade 1 kaxagast urypa MoxeT UMeTb
cBoto hopmy.

e

Mpumep peanusauuu:
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1. Ky3Heuuk-2 (9-11 knacc)

Tema: pasbop crniyyaes, apudmeTuka
CnoxHocTb: npocTtas
PeweHnne ona oAHOMeEpPHOro cny4yad pacCMOTpPEHO B 3aada4ve 1 ana 7-8 knacca. OT,EI,eJ'IbHO NPUMEHAEM €ro K
anst koopguHatbl X 1Y 1 Haxoamm Cymmy.
Mpumep peanusaumu:
var x,y,k:longint;
function jump (x:longint) :longint;
var o:longint;
begin
if x<0 then x:=-x;
o:=x mod k;
if o>k-o then

o:=k-o+1;
result:=x div k+o;
end;
begin

read (x,vy,k);
writeln (jump (x)+jump (y)) ;
end.

2. be3 noBTopoB (9-11 knacc)

Tema: pasbop crny4aes, pabGoTa co CTpoKamu.
CnoxHocTb: npocTas

YTtobbl cTpoka u3 0 n 1 He cogepkana ABYX O4MHAKOBbLIX CMMBOMOB MOAPSA, OHA AOIMKHA MMETb BUA
010101... unn 1010101010. NoaTomy cpaBHMBaEM KONMMYECTBO U3MEHEHUIN, KOTOPOE HYXHO caenaTtb A5
npeBpaLleHnst CTPOKN OAWNH U3 ABYX BapuaHTOB 1 6epeM MUHUMYM.

Mpumep peanusauuu:
var s:string;

i,k1,k2:integer;
begin
readln (s) ;
k1:=0;
k2:=0;
for i:=1 to length(s) do
if (ord(s[i])-ord('0'"))<>(i mod 2) then inc(kl)
else 1f (ord(s[i])-ord('0'))<>(1l-1 mod 2) then inc(k2);
if k2<kl then
kl:=k2;
writeln (k1) ;
end.

3. NepectaHoBKa (9-11 knacc)

Tema: copTUpoOBKa NOACYETOM, NMOUCK MUHUMYyMa
CnoXHOCTb: cpeaHsis

Tak kaKk B nepecTaHOBKE HET MOBTOPSAILLMXCA YMCEN, TO HYXXHO CHadana ybpaTb BCEe MOBTOPSIOLLMECS
yncna. Janee Bbibnpaem M, Ana KOTOPOro KonmMyectso AoOaBNsAeMblX M yaansemblX Yucern MuHMMarnbHo. B
noasagade 1 ons aToro MoxHo nepebpatb Bce BapmaHTbl M ot 1 go 1000 1 nogcuntaTtb CKOMbKo Ymucen 6onblue
M. Mycte O — konu4ecTBO pasnuyHbiX uYnucen, U — konuyectBo uucen Gonbwe M cpeau Hux. Tormoa ang
npeBpaLleHns B NepecTaHoBKY Ham npugercs gobasutb M-(O-U) umcen u ybpate U uucen, ntoro M-(O-U)
+U=M-O+2*U pgencteuin. Boibpas M ¢ MUHMMarnbHbIM KONMMYECTBOM AEWCTBUN, yaansem uvvcna Gonbwe M u
[00aBnsem HecyLLEeCTBYOLIME YNCNa MEHbLUNE UK paBHble M.

B noasagave 2 MOXHO 3aMETUTb, YTO HET HEOOXOOAMMOCTM B YMCNax C O4eHb BOMbLUMMMK 3HAYEHUAMU, TakK
Kak gobaBreHne HecyLeCcTBYHOLWMX Yucen OO nepectaHoBkM notpebyeT GoMbloro konuyectsa AEWCTBUM, U
npoLle yaanuTb Takoe bonblioe 3HayveHve 3a 1 genctBue. MOXHO orpaHMyYnTbLCA Ananas3oHom 4vucen ot 1 go
200000 u ucnonb3oBaTb COPTUPOBKY MOACYETOM. JTO OrpaHUYEHWE MOXHO OMNpPenenuTb, pPaccMOTPeB ABa
npumepa: ansa nocregoearensHoctn {6,7,8,9,10} nyywe gobasute 5 uncen 1,2,3,4,5, yem yganuTb ux BCE U
nobaeuTb uncrno 1, a anga nocnegoearensHoctn {7,8,9,10,11} nyywe yganute BCe Yncna u gobaesutb ymcno 1,
Yyem [00aBNATb 6 HECYLLECTBYHOLMX Yncen.

Mpumep peanusaumu:



var c:array[l..200000] of boolean;
n,m,k,km,1i,x,0,u,ka:integer;
azarray[l..200000] of integer;
begin
read(n) ;
0:=0; { KOJIMUYUECTBO OCTAaBUMXCH UMCEJ }
k:=0; { xoamuecTBO HOEeMCTBUM }
for i:=1 to 200000 do

cl[i]:=false;
for i:=1 to n do
begin

read (x) ;

if (x>200000) or c[x] then
begin { ymamuTb umcio }
inc (k) ;
alk]:=-x;
end
else
begin { moxa oCTaBUTBH UMCIIO }
inc (o) ;
c[x]:=true;
end;
end;
if not c¢[1l] then { moBaBurs 1 }
begin
inc (k
inc (o) ;
alkl:=1;
cl[l] :=true;
end;
m:=200000; { BHaueHre m IJIS MMHMMAJILHOTO KOJIMUECTBA IEeMCTBUN }
km:=200000-0; { MMHMMAJIBbHOE KOJMUECTBO INEMCTBUM }
u:=0; { KoJIMUEeCTBO yIaJIgeMEX 32JIEMEeHTOB }
for 1:=200000 downto 1 do
begin
ka:=i-(o-u)+u; { xoJMuecTBO IEeMCTBUM IJid IIepeCTaHOBKM oT 1 mo I }
if ka<km then
begin { mMenbme — HOBEM m ¥ km }
m:=1i;
km:=ka;
end;
if c[i] then
inc (u) ;
end;
for i:=m+1 to 200000 do { ymandgem Bce uymucjga > m }
if c[i] then
begin
inc (k) ;
alk]:=-1i;
end;
for i:=1 to m do { moBaBygeM HecCylleCTBylIMe uMcjga <= m }
if not c[i] then

’

)
)

begin
inc (k) ;
alk]:=1i;
end;

writeln(k); { neuvars memcTBUM }
for i:=1 to k do
if a[i]<0 then writeln(al[i])
else writeln('+',alil]);
end.
Mpumep peanusaummn ¢ UCNONbL30BaHNEM OBbIYHON COPTUPOBKM:
import sys
n=int (input ())
a=list (map (int,input () .split()))
a.sort ()



r=[] # coucok nmemcTBUM
u=[] # CIOMCOK YHMKAJILHBX UMCeJ
p=-1
# yOparb NOBTOpPSOUMECS
for x in a:
if pl=x:
pP=x
u.append (x)
else:
r.append (-x)
if u[0]!=1l: # pmoBaBurh 1, eciam eé& HeT, Tak kak M>=1
u.insert (0,1)
r.append(l)
1=1len (u)
m=1
km=1-1
for i in range(l):
ka=1l-i+u[i]-i-2 # xoJMuUecTBO IEeMCTBMUM IJS [OJIydeHMs HepecTaHoBKM M=u[i]
if ka<km: # HaxoIuM MMHMMYM OEMCTBMI M S3arnoMMHAEeM m

km=ka
m=u[1i]

p=1
for x in u:
1f x<=m:

if p<x: # nmobaBiyseM HemocCTawUMe UYMCIA
for i in range(p,x):
r.append (i)
p=x+1
else: # ymansgem umcia >M
r.append (-x)
print (len(r)) # neuaTp neVCTBUM
for x in r:
if x<0:
print (x)
else:
print ('+'+str(x))

4. UpeanbHasa cteHa-2 (10-11 knacc)

Tema: genurtenu Yucna, pa36op cny4aeB
CnoXxHoCTb: BbllLe CpeﬂHeVI

Moasagayn 1-4 coBnagatoT ¢ aHanorn4HbiMK nogaagadamu ansa 7-9 knacca. B nogsagaye 5 ncnonbayotcd
aHarnorn4yHble paccyXgeHusl, HO MOXXHO 3aMEeTUTb, YTO A1 3aKpPbITUSA pa3pe3oB HyxHO (W-1)/(L-1) okpyrneHHoe
BBEPX NPAMOYrOfbHbIX AeTanen (Kak MMHUMYM OOHUM 3yO4MKOM HYXXHO 3aLenuTbCsl 3a Aetarnb U3 Opyroro psaa,
M TOMbKO K MOCNEeAHEN AeTanu cnpaBa MOXHO HAYTO He MpUKpennsTb). Tak A/B okpyrneHHoe BBEPX PaBHO
(A+B-1) div B (rge div — neneHue Haueno B si3bikax NporpaMMmnpoBanHuns), To nonyyvaem copmyny (W+L-3) div
(L-1) ons MMHMMarnbLHOMO KONMYecTBa NPAMOYTrONbHbIX AeTanen.

Mpumep peanusaumu:
var a,b,s,w,h,L:int64;

rl,r2:array[1..10000] of inté64;
i,nl,n2:integer;
function check(w,h:int64) :boolean;
begin
if h=1 then { BrCcOTa CcTena 1 }
result:=(w=L) and (b=1l) or (w=1l) and (b=0)
else 1if w=1 then
result:=b=0
else 1if w=L then
result:=b>0
else 1if (w<L) or (b<(w+L-3) div (L-1))then
result:=false
else 1if w mod L=0 then
result:=a >= L
else
result:=a>=h* (w mod L) ;
end;



begin
read(a,b,1);
s:=a+l*b;
w:=1;
nl:=0;
n2:=0;
while w*w<=s do
begin
if s mod w=0 then
begin
h:=s div w;
if check(w, h) then
begin
inc (nl) ;
rl[nl]:=w;
end;
if (w<>h) and check(h,w) then
begin
inc (n2) ;
r2[n2] :=h;
end;
end;
inc (w) ;
end;
writeln (nl+n2);
for i:=1 to nl do

writeln(rl(i],"' ',s div rl1([i]);
for i:=n2 downto 1 do
writeln(r2[(i],"' ',s div r2[i]);

end.

5. KpacuBble yncna (9-11 knacc)

Tema: gMHamu4eckoe nporpaMmmmpoBaHmne
CnoXHOCTb: Bbille CpeaHen

,D,ﬂﬂ noa3agayun 1 pesynbrat MoXeT ObITb HaVIﬂeH nyTem MnosfiHoro nepe6opa.
Mpumep peanusauuu:
uses math;
var n,i,s,k,si:integer;
function sum(a:integer) :integer; { cymmMa kxBaIpaToB uubp }
var r,d:integer;

begin
r:=0;
while a>0 do
begin
d:=a mod 10;
:=a div 10;
r:=r+d*d;
end;
sum:=r;
end;
begin
read(n) ;
k:=0;
for i:=1 to n do
begin

s:=sum (i) ;
si:=trunc(sqgrt(s)); { mpoBepka Ha IMOJHEMN KBaIpaT }
if si*si=s then
inc (k) ;
end;
writeln (k) ;
end.
B nogsagadax 2 n 3 Hy)XHO ncnonb3oBaTh Tabnuubl ANSA NogcyeTa KonmMyecTsa Yncen ¢ 3a4aHHoOn CyMMon
KBagpaToB LMdp. Pacyet BbINOMHAETCA Kak B M3BECTBECTHOWM 3afade O KONUMYeCcTBe cHacTnNmMBbIX buneTtoB. B
noasagade 2 4OCTaTouHO U3Bnedb MHAOPMaLMIO N3 KONMOHKN, COOTBETCTBYIOLLEN cTeneHn k. B nogsapave 3



HYXXHO caenaTb obpaTHbIV Npoxog no Tabnuue ans Bcex undp.
Mpumep peanusaumu:

#include <iostream>

#include <string>

using namespace std;

typedef long long 11;

11 sum2[20][1540];

int main ()

{

sum2 [0] [0]=1;

for (int 1i=1;1<=19;++1)
for (int s=0;s<=(1i-1)*81;++s)
for (int j=0; j< 9;++73)
{ sum2[i] [s+j*j]+=sum2[i-1][s];

}
string n;
cin>>n;
11 k=0;
for (int s=1;s*s<=n.size () *81;++s)
{ int s2=s*s;
for (int 1=0;i<n.size () ;++1)
{ int di=n[i]-'0";
for (int d=0;d<di && s2-d*d>=0;++d)
k+=sum2 [n.size () -i-1] [s2-d*d];
s2-=di*di;
}
if (s2==0) ++k;

}
cout<<k<<"\n";
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