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L Anna and Lucky Tickets

L Description

Anna and Lucky Tickets

B n, BB ZD n U THFIE (FLIBRIS 0) , HE
B e 5 B SRV S TR ENAIENAD,



RIS

L Anna and Lucky Tickets

L Description

Anna and Lucky Tickets

B n, BB ZD n U THFIE (FLIBRIS 0) , HE
B e 5 B SRV S TR ENAIENAD,
m n < 1000000,



nna and Lucky Tickets

L Description

Anna and Lucky Tickets
BE n, BRITEZD n UHHFIE (ILBRIS 0) , i#E
BB & B SRS ANE T BEUAVEUIF,
= n < 1000000,
m Source : XVIII Open Cup GP of Ural



RIS

L Anna and Lucky Tickets

L Solution

Solution

= & n 2BE , BBAENESRIMER , 2o Ea=Ein
FBIREE , MEHIAMNES TIBHAN , 25 10:,



L Anna and Lucky Tickets

L Solution

Solution

= & n 2BE , BBAENESRIMER , 2o Ea=Ein
FBIREE , MEHIAMNES TIBHAN , 25 10:,

= E[E 0 EEFHHIER  WETERIE , BPARI THIHESS
HIVEIE [0,9]  BEUVEIE [-9,0],



L Anna and Lucky Tickets

L Solution

Solution

= & n 2BE , BBAENESRIMER , 2o Ea=Ein
FBIREE , MEHIAMNES TIBHAN , 25 10:,

= E[E 0 EEFHHIER  WETERIE , BPARI THIHESS
HUEIEA 0,9] , BEUZEIE [-9,0]

w REEERINL 9, TSI D07 xi = m, 0 < x; < 9 BIRR

e



L Anna and Lucky Tickets

L Solution

Solution

= & n 2BE , BBAENESRIMER , 2o Ea=Ein
FBIREE , MEHIAMNES TIBHAN , 25 10:,

= E[E 0 EEFHHIER  WETERIE , BPARI THIHESS
HIVEIE [0,9]  BEUVEIE [-9,0],

w REEERINL 9, TSI D07 xi = m, 0 < x; < 9 BIRR
.

» B BEB kD x>9, ’THIAE B mEE 10k /5
ABRIREER R, TRUSKRE (-1)*C(n, k).



L Anna and Lucky Tickets

L Solution

Solution

= & n 2BE , BBAENESRIMER , 2o Ea=Ein
FBIREE , MEHIAMNES TIBHAN , 25 10:,

= E[E 0 EEFHHIER  WETERIE , BPARI THIHESS
HUEIEA 0,9] , BEUZEIE [-9,0]

w REEERINL 9, TSI D07 xi = m, 0 < x; < 9 BIRR
.

» B BEB kD x>9, ’THIAE B mEE 10k /5
ABRIREER R, TRUSKRE (-1)*C(n, k).

= EEZE O(n),
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L Xavier is Learning to Count

L Description

Xavier is Learning to Count

28 m PEAEREEH a1, a0, ..., am FI—13H p,
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L Xavier is Learning to Count

L Description

Xavier is Learning to Count

2 m N EEERIERE a1, a9, ..., am FI— 1S p.
BXNTED 1 < k< pxmax(a) , KN m PNEIRAEE
& p NEFEINFNA k BITTEEL



5

er is Learning to Count

L Description

Xavier is Learning to Count
2 m NEAEERIEREE a1, a0, ..., am FI—PSEL p,
BXYTFEN 1 < k< pxmax(a) , KN m DEFAREEH
& p NEUEINFOS k BITEEL
m m,a; < 13000,



5

er is Learning to Count

L Description

Xavier is Learning to Count
2 m NEAEERIEREE a1, a0, ..., am FI—PSEL p,
BXYTFEN 1 < k< pxmax(a) , KN m DEFAREEH
& p NEUEINFOS k BITEEL
m m,a; < 13000,

mp<5



Xavier is Learning to Count

L Description

Xavier is Learning to Count

L8 m DEABRIVIEEESE a1, a2, ..., am FI—1SHE p,
BXFEN 1< k< px max(a)) , WA m PN FRAEE
& p /I\%UFE?JD*WS k B9 22,

m m,a; < 13000,
mp<5
m Source : BZOJ 2498
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L Xavier is Learning to Count

L Solution

Solution

m X p DHDBIN x1, %0, ... %, AFBBILCIEAER
ERREEBRLL p! BIF,
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L Xavier is Learning to Count

L Solution

Solution

m X p DHDBIN x1, %0, ... %, AFBBILCIEAER
BEBEBIRIUA p! B8],

= B O(Bell(p)) 8Z p M"RHFFBXIDER  KEBTEF
REBRIEWIER) | ARIFNEAIEAT LABRIB A LA
&,
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L Xavier is Learning to Count

L Solution

Solution

m X p DHDBIN x1, %0, ... %, AFBBILCIEAER
BEBEBIRIUA p! B8],

= B O(Bell(p)) 8Z p M"RHFFBXIDER  KEBTEF
REBRIEWIER) | ARIFNEAIEAT LABRIB A LA
Gk

s BPFEMEMESING, | FREFMNEZE FFT IHESINE
Fx.



25530
L Xavier is Learning to Count

L Solution

Solution

= X p MHDBIN x1, %0, %, ABBILCNEAER
BEBEBIRIUA p! B8],

= B O(Bell(p)) 8Z p M"RHFFBXIDER  KEBTEF
REBRIEWIER) | ARIFNEAIEAT LABRIB A LA

Gk
s BPFEMEMESING, | FREFMNEZE FFT IHESINE
Tk

w [RIRB kK NFNE, KINDBIA sizer, sizey, ..., sizey , WE

FREHN (—1)P K[, (sizei — 1)1,



%15

L Xavier is Learning to Count

L Solution

Solution

= IRIX p DEDBIN X1, %, .

x| REEENEER
BEE=ERLL pl A1,

n B, O(Bell(p)) #2 p NERIFFERIDER , KEFNE
MEBRHVAIER | FEIEM LRI LAERI AT LI
|§.]0

s BPEMEIESINT | NEFMEZE FFT 1182
EQr

n BRIRE kK PNEMNSE , KINDBIA sizey, sizes, ..., sizex , WA
FREES (—1)PF[1L, (sizei — 1)\,

m AYBIEZYE O(Bell(p)pnlog(pn)).



Lines

nx n NEEER  SEFE—17. F57. EIHEEHR
XFElin e LERRFEARAMMEE , WM MEEZEF
A,



Lines

nx n NEEER  SEFE—17. F57. EIHEEHR
XFElin e LERRFEARAMMEE , WM MEEZEF
A,

KBS DRI | RREL



Lines

nx n FEEERE , 2FF—17. 57, EBEIK
XA E L EIS TR EERMEAE , UFRX M EMEREF
Y%
KB Z DRI | REREL
= n <300,



Lines

nx n FEEERE , 2FF—17. 57, EBEIK
XA E L EIS TR EERMEAE , UFRX M EMEREF
Y%
KB Z DRI | REREL
= n <300,
m Source : AMPPZ 2018



Solution

= B, FNTIEE—LT/5)/30HE% | E LERIBIERERE
@, ®MTTE.



Solution

n B, SNMTEE—LLT7/9)/X9/m5% |, e L EIENEEME
@, ®THIAE,

w BWERETIRAREISE N A, KX S BEHIR T4
N B, XM ANEBR NN C, MRS E =R
(-1

A232C°



Solution

n B, SNMTEE—LLT7/9)/X9/m5% |, e L EIENEEME

B, ®FTAE.,

w BWERETIRAREISE N A, KX S BEHIR T4
N B, XM ANEBR NN C, MRS E =R
(_1)A232C°

m WFIERET 0 ZEUBEIER  REME , % T i17
J9 WA= i+j, B=(n—i(n—j), Hij &2 08
C=1,8UC=i+j



Solution

n B, SNMTEE—LLT7/9)/X9/m5% |, e L EIENEEME

B, ®FTAE.,

w BWERETIRAREISE N A, KX S BEHIR T4
N B, XM ANEBR NN C, MRS E =R
(_1)A232C°

m WFIERET 0 ZEUBEIER  REME , % T i17
J9 WA= i+j, B=(n—i(n—j), Hij &2 08
C=1,8UC=i+j

m SRLVABEL C(n, ) C(n,j) , BTBIEZE O(n?),



RIS

L Lines

L Solution

Solution

= FIRFET 1 FIBEAVESR , JLUARI € —EN 1L



Solution

w WFIEET 1 FUALERIIER  JLUEI C—EN 1,
o RIRIEET x17 y b, BBARWKERISFEEZ
(n—x)(n—y) BENBL L ARWESIIETEL



Solution

= WFIEET 1 ZRUAERER TR C—ER L,
n RIRERET x 17 y 9, BBARWESANEFETLE
(n—x)(n—y) BEX AL FRIEEBSRIETE
» E[E DP , & fi[j][K T~ i x i BOEE ﬁ?l T k FIRT,
Fraszl G 2A, Heh ¢ R DR E IO
T,




Solution

= WFIEET 1 ZRUAERER TR C—ER L,
n RIRERET x 17 y 9, BBARWESANEFETLE
(n—x)(n—y) BEX AL FRIEEBSRIETE

m EE DP , & fi[J][K Fx i x i B9EE ﬁ?] T k ZIRY,
IRSpaE ”A 2, Bt TR B& LR E SR
T

m MZEEE i+ 11705 i+ 1 JIRNREEERS,




Solution

s WFHEET | SOMEOER , TUEN C—EH L

 BIRERT x 1T y 5, BRARKESIISFHRS
(n—x)(n—y) BENBL L ARWESIIETEL

m E[E DP, 8 ][k F~ i x i BOEER , %7 j 17 kAT,
FraRsZr S0 2R, Heb ¢ RS ERRE SR
FH,

m WS i+ 1 1THE i+ 1 JIRIEEHERE,

= FEERE O(n®),




Solution

= MFIRFET 2 FXIBLRIBT , A LIRTTESE.



Solution

s SITUEET 2 SXMER0ER | FERTEELL
w IR Ai[][K T i< i BOEE , &7 j 17 kIS, IR ER
CU% 50, Heb ¢ 00 ERRE SRR T,




Solution

s SITUEET 2 SXMER0ER | FERTEELL
w IR Ai[][K T i< i BOEE , &7 j 17 kIS, IR ER
CU% 50, Heb ¢ 00 ERRE SRR T,

w EONT—BIEERS , M A[] EBE i+ 2)[[.




Solution

o WFEET 2 £UAENIER , AR EELL,

w IR Ai[][K T i< i BOEE , &7 j 17 kIS, IR ER
CU% 50, Heb ¢ 00 ERRE SRR T,

w EOMT—BEETE M AN BEE i+ 2]

= BEERE O(r®),




Solution

s WFERT 2 SMEIBR , DR

w IR ][k T ix i RS, & T j 1T kYT, FRE A ER
CU% 50, Heb ¢ 00 ERRE SRR T,

w EONT—REERS , A A1 5583 Ai+ 2],

= BEERE O(r®),

n EEY ) 2EHE = k=00, EBRM (=2, BE
455,




L Solution

Solution

o BERE—NIA , F 2 MAEETARHREAD ?



ines

L Solution

Solution

s MERE—NER , B 2 MFHEETHIRMEREAD ?
m XAPES MEE P REER 2,



L Lines

L Solution

Solution

o BERE—NIA , F 2 MAEETARHREAD ?

m XAPES MEE P REER 2,

= FENRATLSR , USRS ERBE , BEEEL 0 37
57,



L perfect Square

L Description

Perfect Square

BEIEEH n, FIHTEREETEF L



L perfect Square

L Description

Perfect Square

LTEEREH n, AEER 2T

mn< 101000000°



A ;;IE
Perfect Square

L Description

Perfect Square

BH n, FITERSRTETFHEL
= n < 101000000

m Source : XVIII Open Cup GP of Peterhof



5

fect Square

L Solution

Solution

m [BRRAYKHE | IXEN Yes or No AY[EJRR,



L Solution

Solution

m (DA IXZ Yes or No AY[E)R
m FENLIERE kK DRRE P, FIHME P B RRIREE B,



erfect Square

L Solution

Solution

m [BRRAYKHE | IXEN Yes or No AY[EJRR,
m FBHLERE k NGRS P, ¥EE P I XRREE B,
s EEHP>2Hn? mod P=1, MHBAGHE,



erfect Square

L Solution

Solution

m [BRRAYKHE | IXEN Yes or No AY[EJRR,

m BEALIERE k RS P, #IHTR P RV RFEIRES B,
s BEHM P>2Hnz mod P=1, NHBEELRE.

= AJIBIEZYE O(klog P+ K|n|),



L Tree Distance

L Description

Tree Distance

BE— n TRETELOE  BRONEREHEHS,

a



SATG

Tree Distance

L Description

Tree Distance

BE— n TRETELOE  BRONEREHEHS,
BYTED 0< k< n, IHBSPOERNIRIFRS kK 5£FE
AN



SATG

Tree Distance

L Description

Tree Distance

BE— n TRETELOE  BRONEREHEHS,
BYTED 0< k< n, IHBSPOERNIRIFRS kK 5£FE
AN

m n <50,



SATG

Tree Distance

L Solution

Solution

m BRI k %EL@ ans, 1, BBAB =R LIFBAERLEREL
F(x) =31 Lansix £ETR,



$15
LTree Distance

L Solution

Solution

= BIZ k%%i_ﬁ ans, 1>, BRAB A LABAEREREL
F(x) =31 Lansix £ETR,

» XENEH n N2, REH 0 D x BH F(x) BYER
BJLUBITHEEAEIEETE O(n?) BIRIBIRTSEIFTE &

ans;,



HFHI5
L Tree Distance

L Solution

Solution

= IR k%%,%;ﬁ ans; 1, BBAEZERI LARBAE AR
F(x) = Yo7y ansixd RET,

w XENEE 0 IBINE , REE 0 > x BH F(x) BYER
AJLUBESHAEEIBIRET O(n?) AT BRI E RE
ansj,

w BRI x=w, BBAXTT—IF k RRBBAIEMN |, FMIFES
ERELETER who



Solution

m R k2 %Lﬁ ansi 1, BBABZD] LAY
F(x) =31 Lansix £ETR,

» XENEH n N2, REH 0 D x BH F(x) BYER
BJLUBITHEEAEIEETE O(n?) BIRIBIRTSEIFTE &

ans;,
w BRI x=w, BBAXTT—IF k RRBBAIEMN |, FMIFES
BRELERAR whe

= WISHE | HIAAE , BRAEFIF k0. BRAFERIERM
WPEELZE F(w) BYE,



HFHI5
L Tree Distance

L Solution

Solution

= BRiZ K %%Lﬁ ans, 1>, BRAB A LABAEREREL
F(x) =31 Lansix £ETR,

n X PMEHN 0 20, REH 0 > x & F(x) B9ER
FJLUBT RIS RGEET O(n?) BB aRBEIFE &R
ans;,

m B2 x=w, BBANT—R kK REDAVERN  B(IHES
ERETERRR W,

n IHIEFE - BT, BAEFE k9. APAFTERIZER
MR F(w) BYE.

= A Matrix-Tree FEXEITEITHIZCRIAL,



HFHI5
L Tree Distance

L Solution

Solution

= BIZ k%%i_ﬁ ans, 1>, BRAB A LABAEREREL
F(x) =31 Lansix £ETR,

» XENEH n N2, REH 0 D x BH F(x) BYER
FJLUBT RIS RGEET O(n?) BB aRBEIFE &R
ans,

m B2 x=w, BBANT—R kK REDAVERN  B(IHES
EREIEIR who

n IHIEFE - BT, BAEFE k9. APAFTERIZER
R ERLE F(w) BYE.

= KA Matrix-Tree EIEITETHIZCRITL,

u Hfﬂjadtr_ O(n4)o



5
LCounting Sheep in Ami Dongsuo

L Description

Counting Sheep in Ami Dongsuo

BT n D, m KB DAG , BRI 2 £ (1 w]
Z|EjEI\jIE§Szo
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LCounting Sheep in Ami Dongsuo

L Description

Counting Sheep in Ami Dongsuo

EE—D n DR, mFIERY DAG , BPMRSEN a =2 (1, w]
ZIEJHIZEEL,

=AM S ER , PRIEETEREIX A, B, (ZEEILA
&) , MEXT ans(aa + ag + ac| TI@k 1,



HFHI5
LCounting Sheep in Ami Dongsuo

L Description

Counting Sheep in Ami Dongsuo

Z|EjEI\jIE§jzo

=AM S ER , pRlEETERENL A, B, (AL
&) , MEXT ans(aa + ag + ac| TI@k 1,

BREFTBR S, A, B, C LURFIBARIMNKLE | tE
ans(] BYE,



HFHI5
LCounting Sheep in Ami Dongsuo

L Description

Counting Sheep in Ami Dongsuo

Z@E@J #,
=AM S ER , PRIEETEREIX A, B, (ZEEILA
&) , MEXT ans(aa + ag + ac| TI@k 1,
BREFTBR S, A, B, C LURFIBARIMNKLE | tE
ans(] BYE,
m n < 10000, m < 30000,
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LCounting Sheep in Ami Dongsuo

L Description

Counting Sheep in Ami Dongsuo

2@5"]%5—551
=AM S ER , pRlEETERENL A, B, (AL
&) , MEXT ans(aa + ag + ac| TI@k 1,
BREFTBR S, A, B, C LURFIBARIMNKLE | tE
ans(] BYE,
m n < 10000, m < 30000,

m w <400,



RIS
LCounting Sheep in Ami Dongsuo

L Description

Counting Sheep in Ami Dongsuo

LBE—T n =, m 5880 DAG , B asa a 2 (1, w]
ZBIAVEEEL,
=PAMN SR, PRlEETERE A, B, (AL
&) , MEXT ans(aa + ag + ac| TI@k 1,
BREFTBR S, A, B, C LURFIBARIMNKLE | tE
ans|| HYE.
m n < 10000, m < 30000,
m w <400,

m Source : 2018-2019 ICPC, Asia Shenyang Regional Contest



HEFIS

LCounting Sheep in Ami Dongsuo
L Solution

Solution

= R ][k =M i EREETEZEL j MR, BRlIR
G IYSENYSES 8
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LCounting Sheep in Ami Dongsuo
L Solution

Solution

= R ][k =M i EREETEZEL j MR, BRlIR
REDA k I ZE,
= BRI, BTSRRI



RIS

LCounting Sheep in Ami Dongsuo
L Solution

Solution

= R Ak T i EREETEEX j M ER , BRI
AR k IFZRE,

= BRI, BTSRRI

= FFT {ift , BEEZE O(nwlog w),



RIS

LCounting Sheep in Ami Dongsuo
L Solution

Solution

m 12 il [J][A %TM HAREETEZER j MER , BriIR
WFIA k 9752

w BREA %/I\ﬁifnﬁ’ﬂ%fto

= FFT fif , BIEIEZE O(nwlog w),

= FERREREZE 10° + 7, MEMWER FFT EAREERR
M.



5

LCounting Sheep in Ami Dongsuo
L Solution

Solution

= BEMRESHERTHA
A0 = X ATLAIKA



3
LCounting Sheep in Ami Dongsuo
L Solution

Solution

w BEMRESRERRERIZL |
() = 2 Al KIXS

= EIE , % O(w) 1™ x BYE , ITEEERMNEMRHEIE
RIEIEESEIE—I



RIS

LCounting Sheep in Ami Dongsuo
L Solution

Solution

w BEMRESRERRERIZL |
() = 2 Al KIXS

= EIE , % O(w) 1™ x BYE , ITEEERMNEMRHEIE
RIEIEESEIE—I

= XiET kK X—H#iE, BREXRE 0(1) B,



RIS

LCounting Sheep in Ami Dongsuo
L Solution

Solution

» B MINEE AR R ERIFZ L -
A1) = 2ok ALI[Kx~

= G, EE O(w) 1 x HYE |, ITELEREMREAIE
AEHREFEE—I

» RIRT kX—#E  BFREARZ 0(1) 1,

n [HEEZHE O(nw+ w?),



L Cube Summation

L Description

Cube Summation

8% n, BISATEEHIRERD



%15

Cube Summation

L Description

Cube Summation

8%E n, EEFTB RIS,
LN n=30F, B3 MR AL 1+1+1,1+2,3,



HFHI5
L Cube Summation

L Description

Cube Summation

(57E n, BIEFTECRIEEIRS.
tttzuéu n=30, B3MFDHE 1+1+1,1+2,3,
B&EH n B HRD A FITEMIRD BIUPEHF
ROSZ5F0, bl n= 3 BI&E 3% + 23 + 12 = 36,



HFHI5
L Cube Summation

L Description

Cube Summation

(57E n, BIEFTECRIEEIRS.
tttzuéu n=30, B3MFDHE 1+1+1,1+2,3,
B&EH n B HRD A FITEMIRD BIUPEHF
ROSZ5F0, bl n= 3 BI&E 3% + 23 + 12 = 36,

= n < 100000,



ube Summation

L Description

Cube Summation

(57E n, BIEFTECRIEEIRS.
tttzuéu n=30, B3MFDHE 1+1+1,1+2,3,
B&EH n B HRD A FITEMIRD BIUPEHF
ROSZ5F0, bl n= 3 BI&E 3% + 23 + 12 = 36,
= n < 100000,

m Source : 2017 Multi-University Training Contest - Team 10



Solution

w 2 ] FA (1] HE AR, N
i) = flli— 1+ fli—1[] , FFRZBE—D i HEFR T,



HFHI5
L Cube Summation

L Solution

Solution

w12 Al =R (1, i ROS R, N
Al = A1l — 1+ Ai = 1]l] , RAEZB— i BEALE i T,
» ESiRTEHE,



HFHI5
L Cube Summation

L Solution

Solution

w 2 ] FA (1] HE AR, N
i) = flli— 1+ fli—1[] , FFRZBE—D i HEFR T,
» HIHMEREE .

= BiE DP 2 0(n®) B9, FEUES,
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L Cube Summation

L Solution

Solution

= iR lim = /n , ZEE—TEHER > lim , BBACRZREH

lim 1>,



5

Summation

L Solution

Solution

m 1% lim = /n, FRE—PEUR > lim , BACRZREH
lim 1>,

» AEARTSE DP W Alim][] f& , & glil] =B i1t > lim B9
HH j B9 R



HFHI5
L Cube Summation

L Solution

Solution

= iR lim = /n , ZEE—TEHER > lim , BBACRZREH

lim 1>,
s A ERTSE DP W Alim)]] |5, % gli]lj] =B i ™ > lim 89
I IS EE

= #9518 gl0][j] = fllim][j.



Solution

m % lim=/n , FTEE—1MEHUR > lim , BBAERZR=MH
lim 1>,

» AEARTSE DP W Alim][] f& , & glil] =B i1t > lim B9
HH j B9 R
= #9518 g[0][j] = fllim][].

w 5%  glil] = gli— 1[j— lim — 1] + gl — ]| , FEAFIN
— lim+ 1, 2438 > lim BOFTEEERN 1.



Solution

w 1% lim=/n, EFRE— PR > lim , BIAEREREH
lim 1>,

m A AL DP E Alim]]] |5, % glill] &> i1 > lim 1y
I IS EE

= HJ9aME g[0][)] = flim][]].

w 3655 gl = gli— 1 — lim— 1] + gll[j — 1] , FAZAHFHM
—N lim+1, BAIE > lim BIFFEEERN 1,

m BSEIEZE O(ny/n),



s al]
L Cube Summation

L Solution

Solution

= FF, XERNERISHE 7



L Cube Summation

L Solution

Solution

= FF, XERNERISHE 7

k
X =" Stirling2(k, i)il C(x, i)

i=1



HFHI5
L Cube Summation

L Solution

Solution

= FF, XERNERISHE 7

k
X =" Stirling2(k, i)il C(x, i)

i=1

= UERIRIR ¢ FR— MO B EENHFE, HIREM
BPTERZRRY C(t, i) BIFIRLRTLAT .



= FF, XERNERISHE 7

k
X =" Stirling2(k, i)il C(x, i)
i=1
» URRIRIR t TR MRD BERENHFE , FIIREA
BPFERER C(t, i) BIFIFERTLLT .
» MIREIE=M C(t,i) = C(t—1,i— 1)+ C(t—1,i) , FfkA
BCAERHIRSEI DP A, BRI FHRHRIRERL T
C(t, i) BIF T o



Product of Roots

L Description

Product of Roots

BT IFREHED a1, a2, ..., a0 LA by, by, ..., be



roduct of Roots

L Description

Product of Roots

BN IRREBHED a1, a2, ..., an LAK by, ba, ..., byo
fix) = H(l + aix) g(x) = H(l + bjx)
i=1 =1

h(x) = [T Tt + aib)

i=1 j=1



5
L Product of Roots

L Description

Product of Roots

BT IFREHED a1, a2, ..., a0 LA by, by, ..., be

fix) = H(l + aix) g(x) = H(l + bjx)
=1 =1
h(x) = [T Tt + aib)
i=1 j=1

£2%E n,m LAK f g B9B—IRRYEEL , 3K h B9 k TRAYZREL



roduct of Roots

L Description

Product of Roots

BT IFREHED a1, a2, ..., a0 LA by, by, ..., be

n m

fix) = H(l + aix) g(x) = H(l + bjx)
i=1 j=1
h(x) = [T Tt + aib)
i=1 j=1

£2%E n,m LAK f g B9B—IRRYEEL , 3K h B9 k TRAYZREL

= n, m, k< 100000,



RIS
L Product of Roots

L Description

Product of Roots

BT IFREHED a1, a2, ..., a0 LA by, by, ..., be

fix) = H(l + aix) g(x) = H(l + bjx)
=1 =1
h(x) = [T Tt + aib)
i=1 j=1

£2%E n,m LAK f g B9B—IRRYEEL , 3K h B9 k TRAYZREL

m n, m, k < 100000,
m Source : XVIII Open Cup GP of Peterhof



roduct of Roots

L Solution

Solution

fix) = H(l + ajx) = exp (Z In(1+ a,-x))

i=1 i=1



5

uct of Roots

Solution

fix) = H(l + ajx) = exp (Z In(1+ a,-x))

i=1 i=1

m 5 In(1 + ajx) ZREDETT -



HFHI5
L Product of Roots

L Solution

Solution

fix) = H(l + ajx) = exp (Z In(1+ a,-x))

i=1 i=1

m 35 In(1+ ax) =EEF :

i=1 =1 j>1

= xf ; 4| = (= 1)HleA-
exp Z J le = exp Z j J

ji>1 J>1

fix) = exp (iln(1+a,x> — exp (ZZ J )




Product of Roots

L Solution

Solution

g(x) = exp Z(l.)ijij)

' NRNS
h(x) = exp|) ~— foZa{.bfk

j>1 i=1 k=1
Y RV L
— oo [ SNy Y,
>1 J =1 k=1

_ 1)+l .
= exp Z( 1_) X A;B;



Product of Roots

L Solution

Solution

n REE FF0 g 3K In FUATLASKHERE A #0 B



L Product of Roots

L Solution

Solution

n REE FF0 g 3K In FUATLASKHERE A #0 B
» REFAZIR exp K h BIA],



HFHI5
L Product of Roots

L Solution

Solution

n REE FF0 g 3K In FUATLASKHERE A #0 B
» REFAZIR exp K h BIA],
= BJEIEZYE O(nlogn),



Thank you!
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