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CHinA COMPUTER FEDERATION

FTIRE: FMT/FWT TR REMNA ERIMEXZNEPF LER

FMT/FWTZE# M HL N FE

iR



B=x

o BHERIR
o FMTZE#
o FWTZxi
o BRI R
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CHINA COMPUTER FEDERATION

SR FMT/FWT THRREENA

NS

£RITERZEHERS RFR

511 P5495 [#&E%%] Dirichlet BIZZ#N
HEHER
BLE—NMEER n IS a1, a2, a3, ..., 0o

MEMRERE—MER n B985 by, ba, by, ..., by, HRE

by = Z a;
ik
BT REHRERE, XEMN b, Bx 232 BUL
WA
AT BRI AN, FARMNEARISRERS.
Mgt

ATEREIANHEE, RRBHE—1 32 UEHFS B, RTFAE b NRHM.
FHF 100% 9838, 1 <n <2 x 107 AHEPREI2000ms



511 P5495 [#&#x] Dirichlet BUZRFN

o F3iE—: BIWEK, BB

o iR WIE, BREIEHK
o SHEWNE? BERREEMRIR?

o MW ZAET, FFEISBHRRM

?
L
—
f
|
; NOI2026 KLEWX 067



TarASe oY

CHikA COMPUTER FEDERATION

B FMT/FWT SRRENE ' ’ EETEAENRDS 2

B4ERISRA]

o —HEE4HafIRIERFNS[i]=S[i-1]+ali] BRI
o ZHEEADIRIGFNSIIIN] = S[i-11[1+S[i1[j-11-S[i-1]1[j-1]+a[illj] & HIR

o XA CHIRIRRFNS[][j1[k1=S[i-111i][k]+S[i][j-11[k]+S[il[j1(k-1]-S[i-1][j-1][k]-S[i-1][i][k-1]-
S[ill-11[k-1]+S[i-1](j-1][k-1]+a[il[jI[k]

s BFITHE, B/\I

o d4EFUAMIRIERFN
o H2MdIH, EZEO(n d*2/d)



J
&
[
—t L
SE:EIE G ,
o BB —ITER——HEE, HHESH ?
o BB —HER— N —HHE, HHEASM |
o 3
o HFIRY, KRITEEMEENRISRA. !
o M HEAER ,
e for (int i=1; i<=n; i++) for (int j=1; j<=n; j++) a[i][j]=a[il[j-1]+a[i][j]; |
e for (int j=1; j<=n; j++) for (int i=1; i<=n; i++) ali][j]=a[i-1][i]+ali][il; ‘
o ITEER |
o dUERISRFN BIREZRE O(nrd*d) 1
:
.

NOI2026 2LEHX 068 J
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i e A ... .

TaHEASE y Vo4

ETRE: FMT/FWT SRR ENE £EITEXEHEPE 2FE

511 P5495 [#&4x] Dirichlet BIZRF0
bk:Za;

ik for (int i=1; i<=nprime; i++)
* RRERAN. for (int j=1; prifi]j<=n; j++)
«i=TIp, alprifi] *j] += a[i];
o k=Tp/
o BBAaiRMBIbkE BRY vk, o’ < g/
o Kol T g/ BRHEE | N TR, BE%INKAN.
e W18 = 2 * 32,a[18] = a[1][2][0][0]...
o #1120 = 22%3%+5,a[20] = a[2][0][1][0]...

o RHESEMRE T(n) = I,n/p = 0(nloglogn)



. 511 Dirichlet JS4RF0

++ L1l

ey 2 b W ——
— BECIT 07 = ) 0dr R Es

{ ZanE?

J NOI2026 ELE MY 069



<D TaEASe N

BTRE: FMT/FWT MR ENFA $RMBREREPE RER

FMT/FWTZZ#z

o KEHn = 2V¥Ha,b, THRMO~~2v-1

o BY cp = Yiojok aih;

o Hpoi5® A | & 5 *

o BOMBERERO(n?), BERBEMILIE?

o HEE AR, XNMXNFMBER, THFFTHRMMnlogn,
o WFLAR=MIEHE, FTLAUEILEIO(nlogn)id?



| BizE&

o WEMR/AKI, HPRNEEIFERREIlj=k

o MRBEAFIES TR, THFR—ER/HR, BHER, RERTFS.
o i|j=kiXEEMELUERTRES B E

o RIFETKARR, BR===>F Tk FE"RAHRIL?

o MNRRilj|k=k, XHEHRERT.

o X Cy = Zi)jjk=k diby

® Cx = Xijk=k,jlk=k 2iDj= (Zijr=r @)" (Xjk=k bj)

o BCHcHAXRER?

o (= Zuk:k Ci

NOI2026 8&LEHX 070
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CHInA COMPUTER FEDERATION

ETIRY: FMT/FWT THRENE HEITEAZREDE 2RE

FMT25i%

o X Fa#ill, EXYFMTEEH:

® Ay = FMT(a)x = Xjjk=k @i

e Bla, MfEkA?

e HiE—: BHERIEM

e for (int i=0; i<n; i++) A[i]=a[i];

e for (int j=0; (1<<j)<n; j++) /IFERIHEE

o for (int i=0; i<n; i++) if (i>>j&1) A[i[+=A[i*(1<<{)]; //AL..J[1][...]*+=A[...][0][...]
o EFEEZEO(n log n)



FMT3E#: RECSH3E

o Y Fafil, EMUFMTEEH: Ay = FMT(a), = Zi!k-—k a;

e BHla, WMARA?

o ik oA

o Fa¥ B REEEH: a0fal

o aOffIFMTZEHEEFA0,a 1 IFMT RIS ZIA1
o BBAAFIA0A1BHAXE?

e A=MERGE(A0, A0+A1) J3fa?

o Y% a=MERGE(a0,a1-a0)
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CHina COMPUTER FEDERATION

SR FMT/FWT SRR E R EEITEAENE DS BRI

FMT# 3L

o S Faffil, BUFMTER: A = FMT(a)k = Lijr=r 4
e EXA, WfARa?

o BHFEN?

o for (int i=0; i<n; i++) a[i]=A[il;

o for (int j=0; (1<<j)<n; j++) /I RER4EE

o for (int i=0; i<n; i++) if (i>>]&1) Ali]-=A[iA(1<<])];

o BFESZEO(n log n)



| =&

o 1. JaffFMTEIRGEIA, WbHFMTERERB
e 2. it ECIil=A[]*BIi]

o 3. WCHFMTiH 25158 c

o NAXKREXIHI?

o BHlck = Yioj=k aib;

o RIEFMT(c); = FMT(a); » FMT(b);

NOI2026 ELEHN 072



) TaEASe N

FITIRE: FMT/FWT THRRENFH ERIMEAZHWEPE RFR

NGk

o EEWMA: BYI, JUUBRT#HE, ERIFRBHESNTE
o U1 5=2°+22 FILIEMRESR{0, 2}

® FMT(a)y = Zilk:k a;=Xick @i

o BURFINA: B¥i, EABERE 5= 2°+ 2%, BHTHR(1][0]1[1][0][0][0]...
o FMTEER 2 RS 4ERT RN

o SERGERIEAMAATaEBETID R’ FMT (a)=F*a F[i][j]= [ilj==i]



- T W

& 5iz8

® cy=Yigjraib;

° 5| %M
o |ATLIBHESHAIRM, AHEBERRM.

ENEHE: Ap = Tigr-rai Ak

for (int i=0; i<n; i++) A[i]=ali];

for (int j=0; (1<<j)<n; j++) /I RFENEE
for (int i=0; i<n; i++) if (i>>j&1) A[i*(1<<j)]+=A[i]; //A[...][0][...]1*+=A[...][1][...]
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&) TdiEAS e

CHtua COMPUTER FEDERATION

TR FMT/FWT TR ERENA

NS

EETEASHE DS BEE

" REIEE

® cp = Yjrj=k aibj

o FHE, EXFMFWT (a)=F*a

{18 FWT(c)=FWT(a)*FWT(b)

FWT(a)_k = sum F[k][i]*ali]

e FWT(b)_k = sum F[K][i]*b[i]
FWT(a)_k*FWT(b)_k=sum ai *bj * F[k][i]*F[k][j]
e FWT(c)_k = sum F[k][z]*c[z]=sum F[k][z] * sum(a[i]*b[j]) (i*j=2)
° = sum sum a[i] * b[j] * F[k][i*]]
SNERFKILI*FIKIL] = FIKI[A] BT

o & F[Kk][i] = (-1)*popcount(k&i)

e EApopcount(k&i)+popcount(k&j)==popcount(k&(i*j)) (mod2)



® ci = Yjnj=i Gibj
° EE’ Eyg}ﬁpwfr(a)k . Ei(_l)popcount(k&i)ai
o IGIF FWT(c)r=FWT(a), * FWT(b)y

o YN{AH a, BEIFWT(a)? 98 voidFWT_xor(intf[],intopt){
for(into=2;0<=m; 0<<=1)
o [Ga¥iHI AL a0Fal for(inti=0,k=0>>1;i<m; i+=0)
for(intj=0;j<k;j++){
e Ay = FWT(ao),A, = FWT(a,) intu=fli+j],v=F[i+j+K]; |

wf
N FEIEE FWTE 1

}
IE3EERT, opt=1,i¥EEiRtopt=1/2

fli+j]1=(u+v)%Mod, f[i+j+k]l=(u-

o FWT(a) = merge(Ag+A1,A0-41) v+Mod)%Mod;

//f[i+j1=111%f [i+]j]1*opt%Mod,

//fli+j+k]=111%f [i+]j+k]*optsMod;

}

NOI2026 £<EHX 074 1



MiEASe Ny

CHINA COMPUTER FEDERATION

FETIRE: FMT/FWT TR ENA $RIPEXF RS 2EFR

" RERIEE FWTRIZE IR
e FWTIHZSHRIFWT
e ay = IFWT(Ay),a, = IFWT(A,)

o IFWT(4) = merge (223212720



(AR

evoidFWT(intf[],intopt){

e for(int 0=2;0<=m;o0<<=1)
e for(int i=0,k=0>>1;i<m;i+=0)

e for(int j=0;j<k;j++){

e int u=f[i+j],v=f[i+j+k];

e xor: fli+j]=u+yv, fli+j+k]=u-v; ixor f[i+j]=(u+v)*inv(2), fl[i+j+k]=(u-v)*inv(2);
o or: fl[i+j]=u, f[i+j+k]=u+v; ior: f[i+j]=u, f[i+j+k]=v-u;

e and: fl[i+j]=u+y, fli+j+k]=v; iand: f[i+j]=u-v, f[i+j+k]=v;

° }

o}

B A . A A .. . . A L . .
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TEAS S DY

iR EMT/FWT SRR 7 SETEALHEDS B

TJOI2011 015E[&
R BEA

n x m {01 55f%, RPFELUBELRE, A WUBILUE 0K 1, FESEHMIERE
A 1 AsEREI RS, &5 10007,

S TENTI N n, m, g
&T;E@J)\—/l\ nxm Bgﬁﬁ: EH 09 11 . éﬁﬁﬁ.

a: iz
&L HETERGRE

BB, IR AMUEAREN 1 AUEREAN, OF (RN 7 s 220,

i



BEEE 2022 £h&

NABnKER, BSR12,... ne SHFEMLSE—IERY, Fi WA thiti 41
HER EBIESHON 5, - -
10 2 10 5 46 16
WEE m W, FiRBRRL ¢ VRS, NABBABERIKE p
i, XL L ENESHORDERTEIAHOS  REER. 225 16
2223
ZUARTENA, FROFEBE—NBROIE, HFS—WY, £ 13
BHLH-EIRI0E 123

RGNABRRT, TROREGERRER, (RARRRSFIERE
998244353 BYERIE]. FMEE AR B ERERYE ENHFE—KFME
A TPISEIRBTE B RRERREFE—KFRETE B PHOEIFBTE A PRE
EF. AR BELHNHFERERS FERNMK-RERANTENF

h&e
B—T—TERK 0, REFRUR. B m 1T, ST 1BY, Fi1TRTE RIS R 998244353 pY{E.
FoIn AESN s, RRESHERESONT. FF 100% 92038, 1 < n < 10° 1< s <2000, 1 <m < 1500, 1< ¢, 3, ¢ < 18000,

2 < pij < 2000,
BT EBH M, RRHRRH

BTRmIT, STE—MESER e, RRZRIPLAHNERNE, BTHR o MRS pi,;, RREE
BB HNFTE RS, WBRIE Y, ¢ < 18000, BPFiH c; 2FFE:T 18000.

NOI2026 ELEHX 076



| TaERS S oY

4 HEITIRYE: FMT/FWT TR EMNA *RITEXZREPE RFR

#.2 P3175 [HAOI12015] &8

)
RIFFAIRE—NEF 0, S—HMARFENIERE—(0,2" — 1] 8F, SHFLOKFETR
] (C++,CHY |, pascal 89 or ) #fF. ERMF i OHER po REO<p; <1, Ypi=1, [
B20WE, MFLOBFER2" - 1.
’ AR
: F—TRANRTIn IR, BITEA2" M, FiTMHRTIED 1 — 1 9EER,
gt
: R M EERRER, SREFEZEREE 10 S PIEET. MRELTRNBRE oF .
r SN EEG
WA #1 2% | Wil #1 BT
’ 2 2. 6666666667
0.25 0.25 0.25 0. 25
’ BRI

. #4F 100% 89538, n < 20,



4
: %1 P6097 [#ik] FEBR
» M
LERMRER 2" BF ap, a1, -+ a2 1 M by, by, -+, bon 1, (RRBERE—THFY
; CoyC1y 0 s Con 1, HP cp HRE:
b Cp = Z aibj
i&j0
' ik
Y Hep | R, &RFERIS, WA #1 it #1
1 B3 107 + 9 B, 2 2063
IRE3
2021
.
i

i A2 B ol

HFFREHIE, 1<n <20, 0<a;,b <10°+9.
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$ai A

NS

CHINA COMPUTER FEDERATION
B FMT/FWT SRR EME HETEAZHB DS BEE
A .
abc288g 3*N Minesweeper
Emﬂ CD Z5 Markdown @B [IEF O8i#AN IDEER
EEEO, 1, 2, ..., 3V — 1k, SMIELE 015 1 e,
S5, BERUHFi=0,1,..., N — 1, TARAMRIN, 18 o NEE y BANBIBENL
& WA #1 Wil #1
. 1
. B, y B 3ENETE, 3 LENBEAUN T, ¥, Bl —y| < 1, WEHRL. 0t —
BHRISMIE | REFREELAUE LAEREHA A BHH—FOIENIEES AR, A £2 it
#2

MAEN
WABHREHAA S, RROT:

NAgA; ... Ag

it

it Bo, By,..., By, HP B = 0 ®RfiB i QB B, = | RR0E i BiF¥. S%E
BN

e 1<N<L12

010101110

(SO

32453342

BA#3
; St #3

2
000000000 000000000



BZ0OJ4589 hard nim

e ClarisfINanoApefEina Filfxk, MBMAEnEATF, MUAMT:

e 1. ClarisfINanoApeW N AR RERF, ClarisfcZ,

o 2. HRRBN—HFNET, AIK—HLIE, EFXTFN, 2ARF 1A FOARE.

o RENWMBE, RETREANRKKESE, FLBETEENClarisei, HRNBMEC Claris,

o ClarisfRIFE, MRXnEAFRESHEOFNIBHEEFTEIMIERE, MEMIBSERE
REEREITIERE, BBANanoApebERNBEE S,

o MFERTMAK, RABBLHERE1070+7HUSMME, Sample Input
37
413
o HAKIEHF1<=n<=1019, 2<=m<=50000,
g 2 Sample Output
o FiBIT80EMIE, 6
120

NOI2026 £LEHN 078
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THEAS S N

ETRYE: FMT/FWT &R ENE ERITERZWEPE 2RE

2020422212 EFiExclusive OR

AyEs

BH1<n<2x10" Ma (0 < a; < 2%), BAKSTUSSS, SHEEH
k€ [1,n] MNg=ad, SABRTMELSD,

WH—T, B8 k1B, EREE,



CF622C Binary Table

ﬂam% D 85l Markdown mFX [IEF BA#EANIDERR

BT nfIm RS, 8RR 0/1, SRIRMETLLER—TRH—F, 80/184%%, EMB0OKR
71, B1##A0. BEEIETRIEERE, REPRLEZDN1.

WA

E—TERAIEHnMm (1<n<20,1<m<10%) ZEnfT, SAmAIEFO/L, FEXK
FlalX =g,

WA#1 B #1

34 2
0110
1010
0111
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ko N

EoiEE: FMT/FWT SRR ENA ’ HETEALWEDS 2R

WC2018 MX %%
/NS IERE n BB, & 1 BERTHIA LR w;, WS B seE N aEsiaE,
IFE/N S Bf8IX n BB RIS AERET N, S INBEL—MEHER, SMNEHESREF— WA,

BRI/ S FRESEHRISART kM, 18 Vi 28« M2 EHERIES, EX—REBE— MNRAEE
B, HE(XFERENFE MNRRARHEER MR, R—HABEE—FEAERER, AT ERIAETXN
AR, BERISXNNAREARRERESAT —RFHESTX MINFBRTED—REERE (BBEKETLUA 0
) . WFRXAMNERSIEN.

EVE i MHRHRER: 8 i MNROADES ¢ MNRALSETSEEIN p RE, BD:

< -ZIEV.‘ W )p
Z}_l ZzEV, Wy
BN — IS AR AR E M AsRE E IR,

KA S ENRS HRIHEREZ,

E%3d 008244353 B, RIS {Vi,Va, -+, Vi} H1{C1,Ca, -+ ,C,} BFEW, HERS k £ s, FFER
M <i<k, w8V #Ci



WC2018 MX%I%

1

BABI ‘<

BAFE—TEA=VEE n,m,p, FREHMNE. WHZENERE NN EBRATRER p. |

EREm T, SITEANEEY u,v, BRA—FEEANERE, FELELLER. {

BASm + 2178 n NEBE, B i NEBEET . J

nfanty= ‘

BH— T BRI 008244353 B TRIEVE, ‘

EHRBERUABESRENHAA /b, Hbha ¥l b ER, HHEE ¢ 518 bz = a (mod 998244353) H0 < *

z < 998244353, TTLLERIXFAREE « 2—K).

BAMIE 1 I 1 "‘
31344 1 J
12 |
23 z' ' =1 (mod p), Hép HEE, z < [1,p).

1113
REFFERES: 0<n<2l, 0<m< ™™D gopcn 1 cw <10,
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CHINA COMPUTER FEDERATION

"}’ﬁiﬁ-&&@‘ | mj

BTIRE: FMT/FWT B RENA $RIBEAEHEDE BRE

UOJ1015 BRIUXOREBIIAL

REFERHEF MBS 2V BEIERFSI A, B, THEE [0,2Y - 1]. FAIPE M TRIEA
m x m BURERE, BEEE M BXT#HIT (m, M HEARAR) .

FREFARXEFERMZED, HEFC, #HE:

Ck = Z A;B]
idj=k

EEImE, WiER N vueas = vaga =1

ERETO RN F

A FFFaRIbANIEASRYRY Heouv = max{200,[al - (b}
(REEHERAM <=1e9

XJF 100% RIEERE, 1< N <19, 1< ppg <100, me {1,2}, 1 <M < 2%,

o BHEIBREE): 205 (ESIBVEMRMN u < 10°, TEESETAIEHHERED 165) .
. ZS|ERR%): 2 GiB,



, UOJ1015 FRIXORBIRALE

REFETMT—NEE class mat , FHYHPSAHRERIRDIEE . (FRERELATEORTEE:

-

— LigERE
o mat(uint32_t x = 0) : SR ETBERN =, HRUER 0 B REIEM.
2. BitiEE

o tll]ﬁ: operator+, +=, operator-, -=
o AN Hadd = peub =1,

o S®jE: operator*, *=
o AN g (TEEBEY, BE Subtask 3X4E, NEHEEE) .

3. BIRER

o vector<mat> convolution(vector<mat> a, vector<mat> b)
« IgE: HEEANFS a,bﬂgbﬂﬁﬁﬂ c, Bler= 2¢+j=kaibjo
L {‘%{I/I\ Heconv = max{200, ]al ) ‘bl}'
EEC RNMUERTRIHE, 5 o oK. (REESEHE 0 < a], b < V/10°,

EFAROZINEIRANSE nat RISCHIRGAERSTT. (EMSZIBXRMITHEMSHAIEIER.
IRREMRRETEE 1 < 10°,

NOI2026 EELEHX 081
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w\‘!
&) THIEASS INST

CHINA COMPUTER FEDERATION

FETRE: FMT/FWT BB RENFA ) $EMEAENEPE 2R L

UOJ1015 BEHNIXORBIRAL

FFF 100% BUEERE, 1 < N <19, 1< ppu <100, m € {1,2}, 1< M < 2°, (RESMUSRICNERRBIET—X.

FES 2E N m fmal M
1 10 19 1 1 2 {
2 20 16 1 100 4 1
3 20 19 1 1 6
4 5 11 2 1 (1,2%) ‘
5 45 19 2 1 (1,2%) '
‘1
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