MUC LUC

PHAN I MO DAU ..ot 2
PHAN I NOTIDUNG ..ot 3
L LY THUYET ..ot 3
IL VIDU MINH HOA ..o, 3
VT QU L2 et 3

VT QU 2 oottt 6

TIL BALTAP <. 8
BAT 15 N3 oottt 8

B2 2: TONE CAC CITE SO ..ot 10

BAE 35 S8 A8 ChIU ..o 12

BAE 42 SO GEC DIt ... 14

Bai 5: Lai 12 DAL t0AN QM. 18

BA1 6: NUMGS ..ot 20

BaAl 7: PENUITI oottt ettt e et e et et e e e eaneeannes 23
Bati 8: Chef VA SO GHC DIBL.......o.eeeeeeeeeeeeeeeeeeeeeeee e 25

Bai 10: NUMTSN-309 NUINIDEIS .euieuiieiiieiie ettt et et eae et e eaeeaneesaneeanes 33

IL BAITAP TU LUYEN ...t 37
PHAN TIL KET LUAN oottt 38
TAT LIEU THAM KHAO ... oot e et e e 38


https://www.facebook.com/HoMinhNhut1998/
http://hmnhut.blogspot.com/

Chuyén dé:
QUY HOACH PONG CHU SO - DIGIT DP

PHAN I: MO DAU

Quy hoach dong (QHD) 12 mot ki thuat rit hiéu qua giai nhiéu bai todn tin hoc, dic
biét 1a nhitng bai todn tdi wu. Trong céc cudc thi Olympic tin hoc hién dai, QHD lué6n 1a
mdt trong nhimng chii d& chinh.

QHD phan chia bai toan thanh cac bai todn con, cac bai todn con phu thudc nhau,
mdi bai todn con c6 thé tham chiéu tGi cting mot sd bai todn con ¢ mirc dudi (goi 1a céc bai
todn con gbi 1én nhau). Vi vay trong QHD, 10i giai mdi bai todn con cin dugc luu gia tri
trong mot bang phuong an dé khong phai giai lai bai todn con dy mdi khi nhiing bai todn
con murc trén tham chiéu t6i két qua cua né.

QHD thuodng ding mot trong hai cach tiép cin

e Tiép can tir day 1én (Bottom-up): Toan bd céc bai todn con nhé nhit can phai giai
trude va sau d6 sir dung chiing dé tinh két qua cua bai todn 16n hon. Qua trinh ctr tiép tuc
nhu thé cho dén khi bai todn cudi cing duogc giai 13 bai toan di cho ban dau.

e Tiép can tir dinh xudng (Top-down): thudng dung véi d& quy goi giai ngay bai
toan ban dau. Bai toan ban dau dugc phan thanh cdc bai todn con, cdc bai todn con niy
dugc chuong trinh d¢ quy phén tich giai va to chirc ghi nhé két qua dé phuc vy truong hop
can tham chiéu t6i. Tiép theo cic bai todn con lai dugc phan chia thanh nhiéu bai todn con
nho hon nira, cic bai todn nay lai duge dé quy phén tich giai va duge t6 chire ghi nhd, qué
trinh tiép tuc cho dén khi t6i thoi diém dimg ctia dé quy gip cdc bai todn con nho nhit (thdy
ngay cach giai chiing, két qua dugc gan truc tiép vao dau bang phuong an). Khi thuc hién,
dé quy lai 1am theo kiéu nhu bottom-up, né giai tir nhitng bai toan con nho nhat, dya trén
nhitng ghi nhé timg budc né 1an nguoc vé giai bai todn ban dau. Céch tiép can nay Ia sy
két hop ciia dé quy va ghi nho.

Trong khudn kho chuyén dé “Quy hoach déng chir sé - Digit DP” t6i xin trinh bay
vé mot 16p céc bai todn yéu cau dém sb lugng s6 nguyén x nam giita hai sé nguyén a va b
sao cho x thoa man mot hodc mot sé thude tinh cu thé 6 thé lién quan dén céc chir sb cua
né véi cach tiép can Top-down

Code va Test clia cdc bai tap trong chuyén dé Thay cd c6 thé tham khao theo
dudng dan sau: https:/bit.ly/2GVtXRS5
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PHAN II: NOI DUNG
L. LY THUYET
Ngay tir tén goi “Digit DP” ta d& dang doan rang ching ta s& lam gi d6 bang cich sir dung
céc chit s6.
Goi G (Num) 1 sb luong s6 nguyén ndm trong doan [0.. Num] thoa min yéu cau dé bai.
Khi d6 s6 luong s6 nguyén thudc doan [a, b] thoa min diéu kién bai cho dugc tinh bang
G(b)— G(a—1)
Hoic G(b) — G(a) + tmp ;trongd6 tmp = 1néu a 1a s6 théa man diéu kién bai cho,
tmp = 0 néu a khong thoa méin didu kién (thudng kiém tra truc tiép a).
Y tuéng chinh ciia Digit DP 14 trudc tién ta biéu dién cdc chit s6 cia Num duéi dang mot
mang céc chir s6 hodc duéi dang xau.
Gid st Num ¢6 n chit sd, biéu dién thap phan 1a t,,_1t,_5 ... tyto trong d6 t; (0 < i <
n — 1) cho biét chit s6 thir i tir bén phai sang tréi.
Sau khi biéu dién sé d3 cho theo cach ndy, chung ta tao ra cidc sd
X = X,_1Xp_5 ... X1Xo nho hon hodc bang Num va dong thoi tinh todn bang cédch st dung
DP, néu X théa man tinh chét da cho.
Bit dau tao cac s6 nguyén c6 s6 chir s6 bang 1, va 1an luot cho dén khi s6 chit s bang n.
Thuc té ching ta ludn tao ra cdc sé nguyén cé ding n chir s6, véi nhitng sé nguyén ma cé
s6 chir s6 it hon n thi ta coi cdc chit sd tan ciing bén trdi ctia né bang 0.
Nhic lai cac bude giai bai toan bang dé quy c6 nhé
1. Tim cu hinh nghi€ém cua bai toédn, gia st X = X,_1Xp_2 ... X1Xg
Ta s& xay dung nghiém X bang céch x4y dung timg thanh phan x; ciia né (theo
mot thur ty nao dé tuy bai toan).
2. Tim céac rang budc cua nghi¢m.
3. Kiém soét rang: cdc rang budc d6 déu dugc théa min trong qud trinh xiy dung
nghiém, bang cdch:
- Tim bo chi s6 s& md ta cdc tinh chat (ma ta quan tam) cua phﬁn nghiém da
xay dung.
- B chi s6 phai di co so dé dam bao viéc xay dung céc thanh phan tiép theo
cua nghiém s€ théa man dugc céc rang budc.
- Thuong thi véi mdi rang budc, ta sé ding 1 chi sé dé kiém sot.
4. Viét ham dé quy dé xay dung timg thanh phan mot ciia nghiém. B chi s dé thoa
mén rang budc s& duoc truyén di.
5. Pay mang nhd vao.
II. Vi DU MINH HQA
Vidu 1:
Cho hai s6 nguyén A va B. Yéu cau in ra tong cua tat ca céc chit so xuat hién trong céc sd
nguyén tir A dén B.
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Input: M6t dong duy nhat chtra hai s6 nguyén 4,B (1 < A < B < 10%°)
Output: Mot dong duy nhét chira mot s6 nguyén 12 két qua cta bai toan.
Vi du:
SUMDG.INP SUMDG.OUT
511 38

Gidi thich: Tong can timla 38 =(5+6+7+8+9+1+0+ 1+ 1)

Huwoéng din:

Xay dung ham G (Num): tong clia tat ca cic chir s6 xuat hién trong cdc sb thuoc doan

[0, Num].

Ta coi Num 1a 1 x4u do dai n c6 biéu dién thap phan 12 t,_1t,_, .. t; L,

Chung ta tao ra cdc s6 X = X,_1X,_ ... X1Xonho hon hodc bang Num dong thoi thuc hién
tinh todn v6i nhan xét ring néu ching ta di tinh toan cau tra 15i cho trang thdi c6 n — 1
chit s6 12 x,,_, ... x;%, va ching ta can tinh ciu tra 10i cho trang thdi c6 n chit sb Ia
Xy1Xp—o - X1 Xo thi 10 rang chiing ta c6 thé st dung két qua cua trang thai trude do thay
vi tinh toan lai.

Ta s& xdy dung X bing cdch xay dung timg thanh phan x; cta né theo thir tyr tir trdi qua phai.
Trang thai QHD cua ching ta sé 1a (id, smaller, sum) trong do:

1) id : Vi tri ta dang xay dung

2) smaller: bang 0/1 v6i ¥ nghia sau:

o smaller = 1: cho biét phan phan nghiém d xiy dung cé thir tu tir dién nho hon
han Num. Khi d6 chir s6 dit tai vi tri id khong bi gidi han, c¢6 thé nhin gid tri tir O
dén 9.

o smaller = 0: cho biét phan nghiém da xay dung 1a tién t6 ctia Num (gidng hét
phan dau cuia Num). Khi d6 chit sb dit tai vi trf id bi gidi han, chi ¢6 thé nhan gid
tri tr 0 dén Num[id].

Vidu: Num = 3245 va ching ta can tinh G(3245)
chi s6 3 2 1 0
chit s6 3 2 4 5
Pham vi khong gioi han:
Gia sir s6 nguyén tao duoc cho dén bay gior 1a: 3 1 * *
(* 1a chd tréng, noi céac chit sb duge chén vao dé tao thanh sb nguyén).
Ta théy tai vi trf thtr 1, chir s6 dat vao khong bi gidi han pham vi, c6 thé nhan cdc gid tri tu
0 dén 9.
Déi véi pham vi khong gidi han thi smaller = 1
Pham vi bi han ché:
Gia sir s6 nguyén duoc tao cho dén bay gior 1a: 3 2 * *

Ta thay tai vi tri thi 1, chit s6 dat vao bi han ché, chi c¢6 thé nhan cic gid tri tir 0 dén 4
4
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Déi véi pham vi bi han ché thi smaller = 0
3) sum: Tham s6 ny s& luu trit tong céc chir s6 trong phan nghiém da xay dung (tir vi tri
id—1dénn—1)
Chuyén trang thai
Chung ta xay dung theo kiéu Top-down.
Bt dau & vi trf chit s bén trdi nhat: id = n — 1, smaller = 0; sum = 0.
Gia sur hién tai ta dang ¢ trang thédi (id, smaller, sum): Chung ta s€ lan luot dién vao vi
tri id mot chit s6 trong pham vi t 0 dén limit (Limit < 9, tuy thudc vao gia tri smaller)
va goi d¢ quy dé dién chit s6 tiép theo & vitri id — 1, gid tr1 sum va smaller dugc tinh lai
va truyén di:
sum(méi) = sum(ci) + chir s6 dwoc chon.

Céch tinh lai gid tri smaller cho budc goi dé quy tiép?

Néu smaller dang 1 1, thi trong budc goi dé quy tiép smaller van 1a 1

Néu smaller dang 13 0 va chir s6 dién & vi trf id 12 di g thi

Néu dig < Num/[id] thi trong budc goi d¢ quy tiép smaller 12 1
Néu dig = Num[id] thi trong budc goi d¢€ quy tiép smaller 1a 0

Tém lai: smaller(méi) = smaller(ci) || (dig < Num[id])
Cai dat:
#include <bits/stdc++.h>
#define NAME "SUMDG."
using namespace std;
long long dp[17][2][140];
/* chuyén sb n thanh xdu s (luu dudi dang ddo nguoc, chit sé hang don vi cta n
tuong tng véi s[0]) */

string tostring(long long n)
{
string s;
while (n!=0)
{
s+=(n%10)+'0";
n/=10;
}
return s;
}
long long calc(string s,int idx, int smaller, int sum)

{

if(idx == -1) //dad xdy dung xong X (X <= s)
return sum;
if (dp[idx] [smaller] [sum] !=-1) //bai todn con nay da duoc gidi rdi

return dp[idx][smaller] [sum]; //l4y ludén két qud trong mang nhd

//bai toén con chua dugc giai > ta di giai nd
long long sol=0;

int limit = (smaller? 9: s[idx]-'0");
for (int i = 0; 1 <= limit; 1i++)
sol += calc(s,idx - 1, smaller || (i < s[idx]-'0'"),sum + 1i);

dplidx] [smaller] [sum]=sol; //ghi nhé lai két quad bai todn con
return sol;
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}
// Tinh tdng cua tit ca cac chtt sb xudt hién trong doan [0, x]
long long solve (long long x)
{
string s = tostring(x);
int 1ls = s.length()-1;
memset (dp, -1, sizeof (dp));
return calc(s,1s,0,0);

}

int main()

{
freopen (NAME"inp", "r", stdin) ;
freopen (NAME"out", "w", stdout) ;
long long a,b;
cin>>a>>b;
cout<<solve (b) - solve(a-1)<<endl;
return 0;

}
Do phirc tap
S trang théi 1a id * smaller * sum, chi phi chuyén trang thai 1a 10
Do phtc tap thoi gian 0(10 * id * smaller * sum)
(smaller = 2; gidi han cdc s nguyén trong bai 12 10'5 nén max id = 16, sum 16n nhat
la 15%9).
Test: https://bit.ly/33hPdYG
Vidu 2:
C6 bao nhiéu s6 nguyén x trong doan [A, B] ma x c¢6 chira dung K chit sé d
Input: Mot dong duy nhit chtra bon sé nguyén 4,B,d, K (1< A<B <10'% 0<d <
9, 0 <K <20)
Output: Mot dong duy nhat chira mot sé nguyén 1a két qua ciia bai toan.
Vi du:
DP2.INP DP2.OUT
1110021 17

Huwéng dén:
Xay dyng ham G (Num): s6 lugng cic s6 thudc [0, Num] thoa man dé bai.
Ta coi Num 1 1 x4u d6 dai n, c6 biéu dién thap phan 13 tot; ... t,_ot,_q
CAu hinh nghiém: X = XoX; ... X,_pX,_q VOi V6i x; € [0,9]
Ta s& xay dung X bang céch xay dung timg thanh phan x; ciia n6 theo thir ty tir trdi qua
phai.
Trang thai QHD cua ching ta sé 1a (id, cnt, smaller, nonz), trong do:

o id 1a vi tri chir sd ta dang xay dung

o cnt: SO lugng chir s6 d xuat hién trong phan nghiém da xay dung X[0..id — 1]

o smaller:

smaller = 1: phan nghiém da xay dung X[0..id — 1] < Num[0..id — 1]

6
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smaller = 0: phan nghiém da xay dung X[0..id — 1] = Num[0..id — 1]
o monz: Cho biét tinh dén vi tri id — 1 s6 X d3 c6 nghia hay chua (hay chi chia
toan s6 0). Quy udc = 1: da c6 nghia, = 0: chi chira toan 0
Cai dat:
#include <bits/stdc++.h>
using namespace std;
const int M = 20;

long long dp[M][M][2][2];
int d, K;

string tostring(long long n) //chuyén sé n thanh xdu s
{
string s;
while (n!=0)
{
s+=(n%10)+'0";
n/=10;
}
reverse (s.begin(), s.end());
return s;

}

long long count(int id, int cnt, int smaller,int nonz, string &num)
{
if (id == (int)num.length()) //dad xdy dung xong X
{
if (cnt == K)
return 1;
return 0;

}

if (dpl[id] [cnt] [smaller] [nonz] != -1)
return dp[id] [cnt] [smaller] [nonz];

long long ans = 0;

int limit = (smaller ? 9 : num[id]-'0");
for (int dig = 0; dig <= limit; dig++)

{

int currCnt = cnt;
if (dig == d)
{
if (d !'= 0 || (!d && nonz))
currCnt++;

}

int currSmaller = smaller;
if (dig < num[id]-'O0")

currSmaller 1;
ans += count(id + 1, currCnt,currSmaller, nonz || (dig != 0), num);
}
return dp[id] [cnt] [smaller] [nonz] = ans;

long long solve(long long x)

{
string s = tostring(x);
memset (dp, -1, sizeof (dp)):
return count (0, 0, 0, 0, s);
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}

int main ()

{
freopen ("dp2.inp","r",stdin) ;
freopen ("dp2.out","w", stdout) ;
long long L,R;

cin>>L>>R>>d>>K;
cout << solve(R) - solve(L - 1) << endl;
return 0;

}
Do phirc tap
S trang théi la id * cnt * smaller * nonz,
Chi phi chuyén trang thai 1a 10 (xét tat ca céc chit s6 0 &én 9 dé dién vao vi tri id).
Do phuc tap thoi gian 0(10 * id * cnt * smaller * nonz)
(smaller = 2; nonz = 2, gi6i han cdc sb nguyén trong bai 1a 10'° nén max id = 16,
max cnt = 15)
Test: https://bit.ly/2FecijHP
III. BAI TAP
Bai 1: N13 (Nguon bai: Thay Pé Pirc Déng)
John khong hé thich con sb 13 vi theo John d6 1a s6 khong may mén. Trong mot lan phai
li¢t k& cac so tu nhién tir A dén B, John muon lgc ra cdc s6 ma trong dang bi€u dién ctia n6
khong xuat hién s6 13.
Vi du sb 111539786 khong xudt hién sb 13, con sé 113 thi c6 xuét hién sb 13.
Yéu cau: Cho A, B hay xac dinh s0 lugng cac so nam trong doan [A, B] ma trong dang biéu
dién cua n6 khong xuat hién so 13.
Input: Gom nhiéu dong (khéng qud 3000), mdi dong chira 2 sb nguyén (0 < A < B < 10%°)
Output: Gom nhiéu dong, mdi dong 1a s6 luong tim dugc tuong tng véi file dit liéu vao.
Vi du:
N13.INP N13.0UT
113 12
100 1000 882
Huwoéng din:
Xay dyng ham G (Num): s6 lugng cic s6 thudc [0, Num] thoa man dé bai.
Ta coi Num 1a 1 xau d¢ dain
v' Chu hinh nghiém: X = X¢X; ... X,_pX,_4 VOi V6i x; € [0,9]
v Céc rang budc ctia nghiém:
- Thtr ty tir diém xau X nho hon hodc bang xau Num
- X khong chtra s6 13
Ta s& xdy dung X bing cich xay dung timg thanh phan x; clia né theo thir ty tir tréi qua phéi.
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Trang thai QHD cua ching ta la (id, smaller, pre) trong do6 :
o id: Vi tri ma ta dang xay dung
o smaller

smaller =1 : cho biét phan nghiém da xay dung c6 thu ty tr dién nho
hon han xau Num
smaller = 0: cho biét phan nghi¢m da xay dung la tién to cia Num
o pre: 0/1 cho biét X[i — 1] c6 phai bang 1 hay khong?
Cai dit:
#include <bits/stdc++.h>
using namespace std;
const int M = 16;
long long dp([M][2][2];
string tostring(long long n)
{
string s;
while (n!=0)
{
s+=(n%10)+'0"'; n/=10;
}
reverse (s.begin(), s.end());
return s;
}
long long count(int id, int smaller, int pre, string num)

{

if (id == num.length()) return 1;

if (dpl[id] [smaller] [pre] != -1) return dpl[id][smaller] [prel;
long long ans = 0;

int limit = (smaller ? 9 : num[id]-'0");

for (int dig = 0; dig <= limit; dig++)
{
int currSmaller = smaller;
if (dig < num[id]-'0') currSmaller = 1;
if (dig==3 && pre ==1) continue;
ans += count (id + 1,currSmaller, (dig == 1), num);
}
return dp[id] [smaller] [pre] = ans;
}
long long solve(long long x)
{
string s = tostring(x); memset (dp, -1, sizeof(dp)):
return count (0, 0, 0, s);
}
int main()
{
freopen("nl3.inp","r",stdin); freopen("nl3.out","w", stdout) ;
long long L,R;
while (cin>>L>>R)
{ cout << solve(R) - solve(L - 1) << endl;
}

return 0;
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Do phuic tap

S trang théi 1a id * smaller * sum, chi phi chuyén trang thai 1a 10

D9 phiic tap thoi gian cho mdi test 0(10 * id * smaller * sum)

(smaller = 2; gidi han cdc s6 nguyén trong bai 1a 10'5 nén max id = 16, sum 16n nhat
la 15%9).

Do phirc tap toan bai ¢ 3000%4000 ~ 108

Test: https://bit.ly/3k7EhUn

Bai 2: Téong cac chir s6 (Nguon: COCI 2007)
C6 bao nhiéu s6 nguyén trong doan [A, B] ¢6 tong chit s6 ctia né bang K va s6 nho nhét 1a
sO0 nao?
Input: M6t dong duy nhit chira ba s6 nguyén 4,B,K (1< A<B <108 1<K <
135)
Output:

e Dong dau tién chira s6 luong s6 nguyén trong doan [A, B] ¢6 tong cdc chir sd cua

no bang K

e Dong tht hai chira s6 nguyén nho nhét trong s d6
Dit liéu vao luén dam bao riang gid tri nho nhat cia dong dau 1a 1.
Vi du:

CUDAK.INP CUDAK.OUT

1100 10 9
19
Huwéng dén:
Goi f(x) 1a sé luong sb nguyén duong trong doan [0, x] c6 tdng céc chir sb biang K.
Khi d6 cdu tra 11 dau tién cta bai todn 1a f(B) — f(A — 1).
Dé tinh f(x) 1am twong ty nhu Vi du 1, chi can thay doan code:
if(id == -1)
{
return sum;
}
Thanh doan code:
if(id == -1)
{
if(sum == K)
return 1;

return O;
10
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Dé tra 101 cau hoi thir hai ta can tim s6 nhé nhat x € [A4, B] ¢6 f(x) > f(A — 1). Viéc nay
c6 thé thuc hién bang tim kiém nhi phén.
Cai dit:
#include <bits/stdc++.h>
#define NAME "cudak."
using namespace std;
int K;
long long a, b;
long long dp[l19][2][163];
string tostring(long long n)
{
string s;
while (n!=0)
{
s+=(n%10)+'0";
n/=10;
}

return s;

}

long long calc(string &s,int id, int smaller, int sum)
{
if(id == -1) //da xay dung xong x (x<=s)
{
if (sum == K)
return 1;
return 0;

}

if(dp[id] [smaller] [sum] !=-1)
return dp[id] [smaller] [sum];

long long sol = 0;

int limit = smaller? 9: s[id]-'0"';

for(int i=0 ; i<=limit ; i++)

{

int currSmaller smaller;
if (i < s[id]-'0")
currSmaller = 1;

sol += calc(s, id - 1, currSmaller, sum + 1i);

}

dp[id] [smaller] [sum] = sol;
return sol;

long long solve(long long x)
{
string s=tostring(x);
int 1s = s.length()-1;
memset (dp, -1, sizeof (dp));
return calc(s,1s,0,0);

}

int main()

{

11
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freopen (NAME"inp","r",stdin) ;
freopen (NAME"out", "w", stdout) ;

cin>>a>>b>>K;
long long al = solve(a-1);
cout<<solve (b) - al <<endl;

long long dau, cuoi, kg;
dau = a, cuoi = b;
while (dau <= cuoi)

{

long long giua = (dau + cuoi)/2;
long long tmp = solve(giua);
if (tmp == al)
dau = giua + 1;
else
{
kg = giua;
cuoi = giua-1;
}
}
cout<<kqg;

return 0;

}

Do phirc tap:

S trang thdi 13 id * smaller * sum, chi phi chuyén trang thai 1a 10

Tong do phuc tap thoi gian tinh ham f£(x) 12 0(10 * id * smaller * sum)
max id = 19,sum = 18 * 9, smaller = 2 —> 10°

DPT toan bai O(log(10°)*10°) ~ 5.10°

Test: https://bit.ly/32131Cv

Bai 3: S6 dé chiu
Mot sb nguyén duong dugc goi la s6 d& chiu néu cdc chit s6 ctia n6 xuét hién theo trinh tu
khong giam, vidy 1111, 123, 88999, . . . 1a nhitng so d¢ chiu.
Yéu cau: Cho 2 sd nguyéna vab (0 < a < b < 10%°°). Hiy xéc dinh s6 luong s6 d& chiu
trong doan [a, b]. Két qua c6 thé rat 16n vi vay chi can dua ra theo mo dun 10%+7.
Input:

e Dong déu tién chira s6 nguyén a,

e Dong thtr 2 chira s6 nguyén b.
Output: Mot s6 nguyeén la s6 sb lugng s6 d& chiu tim duoc theo md dun 109+7.
Vi du:

PLEASANT.INP PLEASANT.OUT

1 54
100

12


https://www.facebook.com/HoMinhNhut1998/
http://hmnhut.blogspot.com/
https://bit.ly/32l31Cv

Huwoéng din:
Ciing twong tu nhu cac bai toan trudc, ta xay dung ham G (Num): sé luong céc sd thudc
[0, Num] thoa man dé bai.
Khi d6 s6 luong s thudc doan [a, b] thoa man diéu kién bai la:
res= G(b)— G(a—1)
Tuy nhién bai cho gi4 tri a, b 16n, vuot qud gidi han 64 bit. Dé tranh viéc phai tinh a — 1
ta c6 thé tinh res theo cch khdc:
res= G(b) — G(a) + tmp ;
trong 46 tmp = 1 néu a la s6 thoa min diéu kién bai cho, tmp = 0 néu a khong thoa
man diéu kién (thuong kiém tra truc tiép a).
Vigc tich lay két qua dugc thyc hién theo mod dun 10°+7 vi vay khong can xir ly s6 16m.
Ta coi Num la 1 xau do dain
v' Céu hinh nghiém: X = X¢Xq ... X,_pX,_1 VOi Vi x; € [0,9]
v" Céc rang budc cta nghiém:
- Tht ty tir diém x4u X nho hon hoic bang xdu Num
- xi_1 < x; VOiIViE[1..n—1]
Ta s& xay dung X bang cdch xay dung timg thanh phan x; ctia n theo thir ty tir trdi qua
phai.
Trang thai QHD cua ching ta 1a (id, smaller, last) trong do :
o id: Vi tri ma ta dang xay dung
o smaller
smaller = 1: cho biét phan nghiém di x4y dung c6 thir t tir dién nhé hon han xau
Num
smaller = 0: cho biét phan nghiém d3 x4y dung 1a tién t6 cia Num
o last : luu gia tri da dugc dién & budc trude : last = X[i — 1]
Cai dat:
#include <bits/stdc++.h>
#define task "PLEASANT"
#define 11 long long
#define FOR( i, 1, r) for(int 1 = 1; 1 <= r; ++1)

#define FOD( i, 1, r) for(int 1 =
#define endl '\n'

I
—
o
A\
[

|
|
o

using namespace std;

int const N = 102;

int const mod = 1e9 + 7;
int dp([N][2][10];

string a, b;

int calc(int id, int smaller, int last, string s)
{
if(id == (int) s.size())

return 1;

if(dplid] [smaller][last] != -1)

13
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return dpl[id] [smaller] [last];

int ans = 0;

int limit = smaller? 9: s[id] - '0';

FOR( i, last, limit) ans = (ans + calc( id + 1, (smaller || 1i <
limit), i, s)) % mod;

dpl[id] [smaller] [last]=ans;
return ans;

}

void inp ()
{

cin >> a >> b;
}

void solve ()

{
memset (dp, -1, sizeof (dp)):;
int res = calc( 0, 0, 0, b);
memset (dp, -1, sizeof (dp))
res = (res - calc( 0, 0, O

bool check = 1;

FOR( 1, 1, (int) (a.size () - 1))
if(afli - 11 > afli])
{
check = 0;
break;
}
res = (res + check) % mod;

cout << res;

int main ()

freopen(task".inp","r",stdin) ;
freopen(task".out","w",stdout) ;
ios _base::sync _with stdio(0);
cin.tie(0);

cout.tie (0);

inp ()

solve () ;

return 0;

}

Do phiic tap

S trang thdi 1a id * smaller * last, chi phi chuyén trang théi 1a 10
Tong do phuc tap thoi gian 1a 0 (10 * id * smaller * last)

(a,b < 10'% thi max cua id 1a101; smaller = 2,last = 10)

Test : https://bit.ly/3m91cQS

Bai 4: S6 dic biét (Pé thi lién tinh ciia Lé Quy Pén — Pa Nang)

Trong lic chd Tan loai bo bét cdc hinh dang khong hop 1y cho trd choi oan ti i,
Luong va Pinh viét ra mot con sd dic biét: 2941999. Sau d6, hai ban di ri Ngoc
ciing ngdi giét thoi gian bang modt trd choi thi vi, ba ban cling cong binh phuong
cic chir s6 ctia con s6 dic biét lai va ldy két qua do thay thé cho con sd hién tai:
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22 +92 +4%2 + 12+ 92+ 92 + 92 = 345.Ho kién tri lip lai budc trén: 345 - 50 -
25 — 29 - 85 — 89 — 145 — 42 ... cho tdi khi nao duoc két qua 1a s6 1 thi dung lai, vi
c4 ba déu rat ghét con s6 nay (goi 1én su 1¢ loi ctia nhitng chang trai FA). Vi tai nang todn
hoc thién bam, Ngoc nhén ra ring néu xuat phat tir con s6 2941999 nhu trén thi khdng bao
gio bién d6i duoc né v& s6 1 bang cdch lap di lap lai budc cong binh
phuong cac chit s6. Luong va Dinh ciing cong nhan didu nay va hai ban nho Ngoc
xac dinh gidp xem c6 bao nhiéu con sd dic biét nhu vay (khong thé bién ddi vé sb
1) trong doan céc s6 ty nhién tir L dén R.
Yéu cAu: Véi tig cdp s6 tu nhién L va R (1 < L < R < 10'®), hay gitip Ngoc xdc dinh
sO luong sd dic biét nam trong doan [L, R].
Input: Vao tu file van ban PEARL.INP:

e Dong dau chira s6 nguyén duong T 12 sé lwong cdu hoéi cia Luong va Pinh.

e Tiép dén 12 T dong, mdi dong chira hai s6 ty nhién L va R biéu thi cau hoi tuong

ung.

Output: Ghi ra file vin ban PEARL.OUT gém T dong, mdi dong chira mdt sé nguyén
duy nhét 12 ciu tra 10i cho cAu hoi twong tng.
Vi du:

PEARL.INP PEARL.OUT

1 3
2941999 2942002

Rang bugc:

o C620% sb test tmg v6i 20% sb diém ciabaic6 T < 30 vaR — L < 10°.

e C620% sb test khic tmg voi 20% s6 diém ciiabaic6 T < 100va1 <L <R <

10°

e 60% sb test con lai tng v&i 60% s6 diém ciia bai c6 T < 100.
Huwong dén:
Mau chét ctia bai todn 12 nhan ra véi mdi s6 nguyén duong khong vuot quéa 108, sau
phép bién d6i dau tién s& trd' thanh mot s6 < 92 *18 = 1458
Vi vay dau tién chiing ta tim tdp hop A chua tat ca céc s6 Pearl tir 1 dén 1458. Sau d6 tinh
xem trong doan [L, R] ¢6 bao nhiéu s6 c6 tong binh phuong cac chir sé bang mot s6 thudc
A.
Sub 1: Kiém tra timg s6. D9 phic tap O(n * MAXD) (& day MAXD 1a sb chit s6 tbi da)
Sub 2: Mot s6 ¢6 khong qua 9 chit s6 c6 thé tach ra nhu sau: abcde|xyzt (tich thanh 2
phan, phan dau 5 chit s, phan sau 4 chit s).
Goi S(n) 1a tong binh phuong céc chir s ctia n.
Ta can S(abcde) + S(xyzt) = S(m)véim € A
Hay S(abcde) = S(m) - S(xyzt)
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Vi chi ¢6 t6i da 1458 s6 m va 10* s6 xyzt nén ta c6 thé xét hét tat ca cdc cap (m, xyzt) va
luu lai gid tri & vé phai. Cubi ciing, ing v6i mdi abcde c6 thé dé dang tinh dugc dap sd.
DPPT : O(A| * 10* + 10°)

Sub 3: Bai nay c6 thé giai quyét bang quy hoach dong theo chit sb.
Xay dyng ham G (Num): s6 luong sb Pearl trong doan [0, Num]
Theo nhu phan tich ¢ trén G (Num) = s6 luong s trong doan [0, Num] ma c6 tong binh
phuong cac chir s bang mot s6 thudc A
Ta coi Num la 1 xau do dain
v' Céu hinh nghiém: X = X¢Xq ... X,_pX,_1 VOi Vi x; € [0,9]
v" Céc rang budc cta nghiém:
- Tht ty tir diém x4u X nho hon hoic bang xdu Num
- x¢+xF++xi, =k €A
Ta s& xdy dung X bang cdch xay dung timg thanh phan x; cta né theo thir tyr tir trdi qua phai.
Trang thai QHD cua ching ta la (id, sum, smaller) trong do :
o id: Vi tri ma ta dang xay dung
o sum: téng binh phuong cac chir sé trong phan nghiém di xay dung
o smaller
smaller = 1: cho biét phan nghiém di x4y dung c6 thir t tir dién nhé hon han xau
Num

smaller = 0: cho biét phan nghiém d3 x4y dung 1a tién t6 cia Num

Duyét 1an luot ting s k trong tdp A, tinh sd lugng s6 trong doan [0, Num] ma cé tong
binh phuong cac chit sb bang k.

Cai dat:

#include <bits/stdc++.h>

using namespace std;
#define TASK "pearl"

#define REP (i, a, b) for(int 1 = (a); 1 < (b); 1i++)
#define FORU (i, a, b) for(int 1 = (a); 1 <= (b); i++)
#define FORD(i, a, b) for(int 1 = (a); 1 >= (b); i--)

const int MAXD = 19; // 10718
const int MAXS 9*9*18; //999999999999999999

int digit [MAXD+3];
long long dp[MAXD+3] [MAXS+3]I[2];

/* Chuyén n thanh 1 mang cac ch®t sé digit, ch® s& hang don vi clia n
tuong Ung v&oi digit[0] */
void parse(long long n)
{
FORU (i, 1, MAXD) digit[i] = n % 10, n /= 10;
}

int sumDigit (int n) //Tinh tdng binh phuong cédc chit sbé cua n
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}

long long count(int id,

{

break;
ret += count(id - 1, sum - 1*1i,
}
return (dp[id] [sum] [smaller] = ret);
}
bool isPearl [MAXS+3];
bool Have [MAXS+3];
int Stack [MAXS+3];
void checkPearl (int n, bool& r)
{
int Top = 0;
while (1)
{
if(n == 1)
{
r = 0; break;
}
if (Have[n])
{
r = 1; break;
}
Have[n] = 1, Stack[++Top] = n;
n = sumDigit (n);
}
FORU (i, 1, Top) Have[Stack[i]] = O0;
}
long long get(long long n)
{
if(n == 0)
return 0;
parse (n) ;
memset (dp, -1, sizeof(dp));
long long cnt = 0;
FORU (i, 1, MAXS)
if (isPearl[i])
cnt += count (MAXD, i, 1);
return cnt;
}
//Tim cac sb Pearl trong doan [1..1458],

int ret = 0;
while (n)

ret += (n % 10)*(n % 10), n/=10;

return ret;

int sum,

if(id == 0)
return !sum;
if(dpl[id] [sum] [smaller] != -1)
return dp[id] [sum] [smaller];
long long ret = 0;
int upper = smaller ? digitf[id] : 9;
FORU (i, 0, upper)
{

bool newsmaller smaller && (i

if (sum < i*i)

void init ()
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FORU (i, 1, MAXS)
{

checkPearl (i, isPearl[i]);
}

int main ()

freopen (TASK" .inp","r",stdin) ;
freopen (TASK" .out","w", stdout) ;

init () ; int TC;
cin >> TC;
while (TC--)

{
long long L, R;
cin >> L >> R;
cout << get(R) - get(L - 1) << endl;
}
}

Test: https://bit.ly/3hq3JTI

Bai 5: Lai 12 bai toan dém (Nguén bai : Contest Training Pham Vian Hanh)
Cic hoc trd cua Gido su X déu biét rang, mdi khi lam dé thi ma bi bai thi Gido su s& cho
bai todn truyén théng: Cho hai sb A va B, hdy tinh tong ctia hai s6 do.
Lan nay Gido su muén dbi phong cich mot chiit bang céch phét biéu lai dé chit cho hing tha:
Cho mét s6 nguyén duong C, hdy tim hai s6 nguyén duong A va B saochoC = A + B.
Tuy nhién, so bai nhu nay kho qua, cac thi sinh khong 1am dwoc nén Gido su phat biéu lai
dé va them mot sd rang budc nhu sau:
Cho mét s6 nguyén duong € ¢6 n chit s6, hdy dém xem c6 bao nhiéu s nguyén duong A
va B sao cho:

e A va B 1anhitng s6 nguyén duong c6 n chit sé (khong duge bit ddu bang chit sb 0)

e A+B =C

e A, B phai 1a nhitng sé dep. Mot sb goi 1a dep néu khong c6 hai chir s6 canh nhau ma

gidng hét nhau. Vi dyu: 1221 khong phai 12 sb dep nhung 1212 lai 1a mét s dep.

Yéu cau: Cho sé €, hiy dém xem c6 bao nhiéu cip sd nguyén duong A va B théa min yéu
cau cua Gido su. Vi dap an rat 16n nén chi can dua ra phan du dap sé cho 10° + 7.
Input: Vao tir file vin ban APLUSB.INP gdm mot dong duy nhat chira mot s6 nguyén C
(SO chit s6 ctia C t0i da 1a 10.000 chit s0)
Output: Ghi ra file vin ban APLUSB.OUT mét s6 nguyén duy nhét 13 s6 lugng cip 4, B

tim dugc theo yéu cau dé bai.
Vi du:
APLUSB.INP APLUSB.OUT

23 2
100 0
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C=23, c6 4 céich phan tich la:

1. 10+ 13
2. 11+12
3. 12411
4. 13+ 10

Tuy nhién chi ¢6 2 cach 1 va 4 dugc chap nhan vi trong hai cach con lai ¢6 s6 11 ¢6 2
chir s6 lién tiép gidng nhau.
Gidi han:

o 25% s6 test c6 C < 1000

o 25% 56 test khdc cé C < 10°

o 50% s6 test con lai khong cé rang budc gi thém

Huwong dén:
Goi n 12 sb chit sd cia C (n < 10000).

A - ao a1 ...an_1

B = b0b1 "'bTL—l vot ai’ bi € [09]

CAu hinh nghiém: X = {
Rang bugc nghiém:
o A,Bcénchitsd (a, # 0,b, # 0)
o TongA+B=C
o a; * aiyq, bi * bi+1 voiVvi:0..n— 2
Ta s& xay dung X bang cdch x4y dung timg thanh phan a;, b; cta né theo thir ty tir phai
qua trai.
Trang thai QHD cua ching ta la (id, lasta, lastb, carry)
o id: Vi tri ma ta dang xay dung
o lasta,lastb: chit sb vira duoc dién & budc trude
o carry: 1a phan NHO (liéu chit sé tht id + 1 ctia A + B ¢6 nhé (vi du 5+5=10 >
c¢6 nhd), ta phai kiém soat diéu kién (a; + b; + carry) mod 10 = C;
Dic biét phai luu ¥ trong trudng hop khi id = 0 thi chit s6 dugc dién vao phai khic
khong dé dam bao dicu kién A, B c¢6 n chit s6.
Cai dat:
#include <bits/stdc++.h>
using namespace std;
#define For(i,a,b) for(int i=a;i<=b;i++)
#define 11 long long
#define TASK "APLUSB"
const 11 oo = 1lelb+7 ;

const 11 mod = 1e9%+7 ;
const int N = 1led+7 ;

11 fIN][1I1]([11](2] =

string s ;

int n ;

11 calc(int id,int lasta,int lastb,int carry)

{
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if(id < 0) return (carry == )
[lasta] [lastb] [carry] != -1) return

if(f[id]
fl[id] [lastal [lastb] [carryl]l;
11 tmp = 0 ;
int k = 0 ;
if(id == 0) k =1 ;

For (u, k, 9)

{
For (v, k, 9)
{

int sum = u + v + carry ;
if(sum % 10 == s[id] - '0' && u !'= lasta && v != lastb)
tmp = (tmp+calc(id-1,u,v,sum/10)) $mod ;
}
}
return f[id][lasta][lastb] [carry] = tmp % mod ;

}

int main ()

{
freopen (TASK" .INP","r",stdin) ;
freopen (TASK".OUT","w",stdout) ;
ios base::sync with stdio(0) ;
cin.tie (NULL) ;
cout.tie (NULL) ;
cin >> s ;
n = s.size() - 1 ;
memset (f,-1,sizeocf (£f)) ;
cout << calc(n,10,10,0) %mod;
return 0;

}

Do phuc tap

Sb trang thdi : id * lasta * lastb * carry , chi phi chuyén trang thdi 1a 10%10
D0 phuc tap toan bai : 0(id * lasta * lastb * carry * 10 * 10)

(max id = 10000, lasta = 10, lastb = 10,carry = 2)

Test: https://bit.ly/3ipBnda

Bai 6: NUMG68 (Nguon bai: Thay D6 Pirc Pong)
Mot sb nguyén duong N (N > 1) ludn c6 thé biéu dién dudi dang téng hai sb nguyén
duong AvaB (N = A + B; A < B) . Trong bai todn nay ching ta s& quan tdm dén cic
cich biéu dién mot s nguyén N thanh tong hai s6 nguyén duong A va B thoa man tinh
chat: trong biéu dién cua A4 hoic B phai chtra chi s6 6 hodc chir 6 8.
Vidu: N = 10, c6 tat ca 5 céch biéu dién nhung chi c6 2 céch biéu dién thoa man la:
2+8; 4+6.
Yéu cau: Cho s nguyén duong N (N > 1), hiy dém sd cich c4ch biéu dién N thanh
tong hai s6 nguyén duong A va B théa mén tinh chét: trong biéu dién cua A hodc B phai
chira chit s6 6 hoidc chir s6 8.
Input: Gom nhiéu dong (khéng qué 50 dong), mdi dong tuong tmg véi mot s6 nguyén
N(1 < N <10),
Output: Gom nhiéu dong), mdi dong 1a két qua twong tng véi dir liéu vao.
Vi du:
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NUMG68.INP NUM68. OUT

10
19

Huwéng dén:
Goi n 12 s6 chir s6 cia N (n < 19). Cho rang A, B ciing ¢6 n chit s6 va ¢6 thé ¢6 s6 0
dung dau.

A = ao a1 ...an_l

Cau hinh nghiém: X = {B = byby ... b,_4

voia;, b; € [0..9]
Rang budc nghiém:
o A,Bkhic0
o Thu ty tir dién cia A nho hon hoac bang cua B
o TongA+B =N
o Ahoac B chtra 6 hoac 8
Ta s& xay dung X bang cdch xiy dung timg thanh phan a;, b; cta né theo thir tu tir phai
qua trai.
Nhan xét: Rang budc 2 c6 thé bo qua, khi d6 mdi nghiém (4, B) s& dugc dém 2 1an, (trir
bo A = B). Do vay sau khi tinh, gid st két qua l1a Res thi ta xu li nhu sau:
Néu Res chin: khi d6 tit ca cdc nghiém déu dugc tinh 2 1an > output = Res/2

Néu Res 1é: ¢6 1 nghiém duoc tinh 1 1an > output = (Res + 1)/2

Trang thai QHD cua ching ta la (id, carry, ok, leadl,lead?2)
o id: Vi tri ma ta dang xay dung
o carry: 1a phan NHO (liéu chit s6 tht id + 1 ctia A + B ¢6 nhé (vi du 5+8=13 >
c¢6 nhd), ta phai kiém soat diéu kién (a; + b; + carry) mod 10 = N;
ok: phan nghiém x4y dung di chtra 6 hoic 8 chua?
o lead1,lead?2: nhan gi4 tri 1/0, cho biét tinh dén vi trf id + 1 s6 A, B di c¢6 nghia
hay chua (hay chi chira toan s6 0). Quy uéc =1 (dd c6 nghia); =0 (chira toan 0)
Cai dat cdch 1:
#define FOR(i, 1, r) for(int 1 = 1; 1 <= r; 1i++)
#define task "NUM68"

#fdefine int long long
using namespace std;

string n;
int dp[20]1[2]1[2]1[2]1[2];

int calc(int id, int carry, int ok, int leadl, int lead2, string
&digit)
{

if(id < 0)

{

if(carry)
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return 0;
if(ok && leadl && lead2) return 1;
else return O0;
}
if(dpl[id] [carry] [ok] [leadl] [lead2] != -1)
return dpl[id] [carry] [ok] [leadl] [lead2];
int &ret = dplid][carry][ok][leadl][lead2];
ret = 0;
FOR (i, O, 9) FOR(j, 0, 9)
{

if((i + J + carry)%10 != digit[id]-'0")
continue;
ret = ret + calc(id - 1, (i + J + carry)/10, (ok | ((i = 6
[ 8) Il (3 ==6) Il (J ==28))), (leadl | (1 != 0)), (lead2 |

i ==
= 0)), dlglt);
}

return ret;

}

main ()
{
freopen(task".inp", "r", stdin);
freopen(task".out", "w", stdout);
ios base::sync with stdio(false);
cin.tie(0) ;
cout.tie (0) ;
while (cin >> n)
{
int len = n.size () - 1;
memset (dp, -1, sizeof (dp)):;
cout << (calc(len, 0, 0, 0, 0, n) + 1)/2 << '"\n';
}

return O0;

}

Do phuc tap

Sb trang thdi : id * carry * ok * lead1 * lead?2), chi phi chuyén trang thdi 1a 10%10
DPPT cho mdi test 1a: 0(10 * 10 * id * carry * ok * lead1 * lead?2)

(id 16n nhét =19, carry=2, ok=2, lead1=2, lead2= 2. Do vay 10 * 10 x id * carry * ok *
leadl * lead2 ~30000)

Cdi tién:

Rang budc 1 c6 thé bo qua, ta khong can ding bién lead1, lead?2.

Khi d6 ta c6 thé dém thira bo (0, N). Sau khi tinh, ta kiém tra néu N chira 6 hodc 8 thi ta
giam Res di 1 don vi

Cai dat cdch 2
#include <bits/stdc++.h>
#define FOR(i, 1, r) for(int 1 = 1; 1 <= r; 1i++)

#define task "NUM68"
#define int long long
using namespace std;
string n;
int dp[20][2][2];
int calc(int id, int carry, int ok, string &digit)
{

if(id < 0)

{

if(carry == 0 && ok)
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return 1;

return 0;
}
if(dpl[id] [carry] [ok] != -1)

return dpl[id] [carry] [ok];
int &ret = dpl[id][carry] [ok];
ret = 0;
FOR (i, O, 9) FOR(j, 0, 9)
{

if((i + J + carry)%10 != digit[id]-"'0")
continue;
ret = ret + calc(id - 1, (i + 37 + carry)/10, (ok | ((i == 6 )

I~

i
(1 ==28) || (J ==06) [l (J ==28))), digit);

—

return ret;

}

main ()
{
freopen(task".inp", "r", stdin);
freopen(task".out", "w", stdout);
)

ios base::sync with stdio(false
cin.tie (0);

cout.tie(0);

while (cin >> n)

{
memset (dp, -1, sizeof (dp)):

int len = n.size () - 1;
int Res = (calc(len, 0, O,n) + 1)/2;
for (int 1 =0; i<n.size(); 1i++)
if (n[i] == '6' || n[i] =='8")
{
Res —--;
break;

}

cout << Res << 'A\n';

return O0;

}
Test: https://bit.ly/32IGhSI

Bai 7: PFNum
Mot xau dugc goi 1a xau ddi ximg néu doc tir trdi qua phai ciing bang viéc doc tir phai qua
trai. Mot s6 nguyén N duogc goi 1a s6 PFNum néu trong biéu dién cta né khong chira xau
d6i xtng c6 do dai 16n hon 1. Vi dy, s6 16276 1a s6 PFNum, con s6 17276 khong 1a sé
PFNum.
Yéu cau: Cho doan s6 nguyén [4, B] , hily dém s6 luong s6 PENum trong [4, B].
Input: Gom mot dong chira hai s6 nguyén 4, B (4,B < 10'9)
Output: Gom mdt dong chira mot s6 nguyén 1a s6 lugng s6 PFNum trong [4, B].
PFNum.inp PFNum.out
123 321 153
Huwong dén:
Xay dyng ham G (Num): s6 luong cic s6 thudc [0, Num] thoa man dé bai.

Ta coi Num la 1 xau do dain
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v' Chu hinh nghiém: X = XyX; ... X,_pX,_q VOi V6i x; € [0,9]
v Cdc rang budc cta nghiém:

- Thu ty tir dién xAu X nho hon hodc bang xau Num

- X khong chira x4u dbi ximg nao
Ta s& xdy dung X bang cch xdy dyng timg thanh phan x; ctia nd theo thir ti tir trdi qua phai.
Trang thai QHD cua ching ta la (id, smaller,nonz, prel, pre2) trong do6 :

o id: Vi tri ma ta dang xay dung
o smaller

smaller = 1: cho biét phan nghiém di xay dung c6 tht tu tir dién nho hon han xau

Num

smaller = 0: cho biét phan nghiém d3 x4y dung Ia tién t6 cia Num

nonz: cho biét tinh dén vi tri id — 1, s6 X da c6 nghia chua (hay chi chira toan s6 0)

prel,pre2 : cho biét 2 ki tu ngay trudc d6 da duoc xiy dung (prel = X[id —

2]; pre2 = X[id — 1], quy wéc X[-2] = X[—-1] = 10)

Nhan thay chi can X khong chtra xau ddi xtng do dai 2 hodc d6 dai 3 thi s& khong
chtra xau ddi xtng. That vdy, vi néu X chira xau d6i xtmg d6 dai >4, thi n6 s& chira xau do
dai 2 hodc 3 (bang céch x6a déu 2 bén xau d6 dé con lai 2 hodc 3 ky tu). Do d6 ta chi lan
lwu trir 2 ki ty ngay trude d6 da duoc xdy dung dé kiém sodt rang budc niy
Cai dat:

#include <bits/stdc++.h>

#define task "PFNum"

#define 11 long long

#define FOR( 1, 1, r) for(int 1 = 1; 1 <= r; ++1)
#define FOD( i, 1, r) for(int 1 = 1; 1 >= r; --1i)

#define endl '\n'
using namespace std;

int const N = 20;
11 dp(N][2][2][111([11];
11 a, b;

string tostring(l1l n)
{
string s;
while (n!=0)
{
s+=(n%s10)+'0";
n/=10;
}
reverse (s.begin(), s.end()):;
return s;
}
11 calc(int id, int smaller, int ok, int prel, int pre2, string s)

{

if (1 == (int) s.size())
return 1;
if(dpl[id] [smaller] [ok] [prel] [pre2]!= -1)

return dp[id] [smaller] [ok] [prel] [pre2];

11 ans = 0;

int limit smaller? 9: s[id] - '0';

FOR( i, 0, limit)
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}

int

if (1 !'= prel && 1 != pre2)
{
int tmp;
if (!ok && i == 0)
tmp = 10;
else
tmp = 1i;

ans = ans + calc( id + 1, (smaller
> 0), pre2, tmp, s);

}
}

dp[id] [smaller] [ok] [prel] [pre2]=

return ans;

solve ()

{string sl1, s2;

int

}

sl = tostring(b);
memset (dp, -1, sizeof(dp)):;
1l resl = calc(0O, 0, 0, 10, 10,

s2 = tostring(a-1);

memset (dp, -1, sizeof (dp)):;

1l res?2 = calc(0, 0, 0, 10, 10,
cout<<resl - res2;

main ()

freopen(task".inp","r",stdin) ;
freopen(task".out","w",stdout) ;
ios base::sync _with stdio(0);
cin.tie (0) ; cout.tie (0);

cin >> a >> b;

solve () ;

return 0;

D¢ phirc tap

S6 trang thdi 13 id * smaller * nonz * prel * pre2, chi phi chuyén trang thdi 1a 10

ansy

sl);

s2);

i < limit), ok

Tong do phuc tap thoi gian 12 0(10 * id * smaller * nonz * prel * pre2)
Test: https://bit.ly/3mgUE2Q

Bai 8: Chef va s6 dic biét (https://www.codechef.com/problems/WORKCHEF)

Chef tham gia vao mot ky thi todn. Nhiém vu chinh cua ky thi la tinh s6 luong s6 K-dic
biét trong khoang [L,R] (tic1a L, L + 1,L + 2,...,R). Mot s6 X duoc goi 1a K-dic biét
néu trong biéu dién thap phan ciia n6 chira it nhat it nhat K chit s6 khac nhau, va X chia hét

cho nhiing chi s6 d6. Chii y rang khong c6 s6 nguyén duong nao chia hét cho 0.

Vi du, s6 48 1a 1 va 2 dic biét, bai né chia hét cho céc chir sb 4 va 8.

Chef nho ban gitip anh ta. C6 Q céu hoi dang L, R, K. Véi mdi cau, ban can phai tra 15i “C6

bao nhiéu s6 K-dic biét trong doan [L, R]?”.

Input:

e Dong dau tién chita mot s6 nguyén Q — s6 lwong cau hoi Chef nhan duoc.
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e ( dong tiép theo 1a cdc cAu hoi, dong thir i biéu dién cau hoi thir i bang 3 s6 nguyén
L,R K.
Output: V&i mdi ciu hoi, in ra mot dong chira s6 nguyén 1a dap an cau hoi do.
Vi du:

Input Output

3 1

48 48 1 1

48 48 2 11

5151
Rang bugc va Subtask:
Subtask 1 :[10diém]:1 < Q < 3,1 <L <R <10°0< K <9
Subtask 2 : [20diém]:1 < Q < 3,1 <L <R <10°,0 <K <9
Subtask 3 :[70diém]:1 < Q < 3,1 <L <R <10%,0<K <9

Huwong dan:
Gia su chung ta c6 1 s nguyén X.
Goi Iem(aq, ay, ..., ai) 1a boi chung nho nhat cta cac so a4, a,, ..., a

Néu ta biét duoc phan du cua X khi chia cho lem(ay, ay, ..., i), thi ta dé dang tim duoc
phan du cua X khi chia cho timg s aq, ay, ..., a;

Ta viét s6 X duéi dang :
x =pxlecm(aq,ay,...,a;) +q, voi 0 < q <lem(aq,ay, ..., ax)
Khi d6 x mod a; = qmod a;, véi aillem(aq,ay, ..., ax)

Quay trd lai bai toan ban dau. Ta can kiém tra tinh chia hét ctia X cho cac sb tir 2 &én 9 ta
lam nhu sau ;

Tinh LCM (2,3,4,5,6,7,8,9) = 273 x 372 = 5 x 7 = 2520.

bat modv = X % 2520

Néu modv chia hét cho 2 thi X cling chia hét cho 2. Tuong ty véi cac gid tri 3,4, 5,6,7, 8,9
Cai tién:

Nhan xét néu chir sd tan cung cua X 1a 0 hodc 5 thi X chia hét cho 5

Ta chi can tinh LCM(2,3,4,6,7,8,9) = 273 * 372 x 7 = 504.

bat modv = X % 504

Néu modv chia hét cho 2 thi X cling chia hét cho 2. Tuong tu véi cac giatri 3,4, 6,7, 8,9
Pé giai quyét bai toan, ta xét 2 truong hop:

Néu K = 0 this lugng s6 K dic biét trong doan [L,R]1aR- L +1

Néu K >= 1: dung thuat toan Digit DP

Xay dyng ham G (Num): s6 luong cic s6 K dic biét trong doan [0, Num]|

Ta coi Num 1a 1 mang d6 dai n, mdi phan tir trong mang luu trit mot chir s6 cia Num
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v' Chu hinh nghiém: X = XyX; ... X,_pX,_q VOi V6i x; € [0,9]
v Cdc rang budc cta nghiém:
- Thu ty tir dién X nho hon hoic bang Num
- X chua it nhat K chir s6 khdc nhau, gia st 1a dy, dy, ..., dx (1< d; < 9)
- X chia hét cho céc sé dy, dy, ..., dg
Dé kiém tra xem sd X ¢6 chira it nhat K chir s6 phan biét hay khong ta tao m0t mat na bit
c6 do dai 9, bit thu i (i = 0..8) luu trir su tdn tai cua chit s6 i + 1 trong X. (khong can
luu trit sy tOn tai cua chit sd 0)
Ta s& xay dung X bang cich xdy dung ting thanh phan x; ctia né theo thtr tu tir trdi qua
phai.
s Cach1:
Trang thai QHD cua ching ta la (id, smaller,rem, mask) trong do :
o id: Vi tri ma ta dang xay dung
o smaller
smaller = 1: cho biét phan nghiém da xdy dung c6 thir tu tir dién nho hon hin
Num
smaller = 0: cho biét phan nghiém d3 xay dung 14 tién t6 cia Num
rem: phan du cua X[0..id — 1] khi chia cho 2520
o mask: mit na bit d6 dai 9, bit thw i (i:0..8) luu trit su ton tai ctia chit sé i + 1
trong phan nghiém di xay dung v6i quy ude bit thir i bang 1 c6 nghia 1a chit s6
i + 1 da xuét hién
Cai dat cdch 1:

#include <bits/stdc++.h>
using namespace std;

const int LCM = 2520;

const int MAXDIG = 20;

long long memo [MAXDIG] [2] [LCM] [ (1 << 9) + 5];
vector<int> dig;

int K;

long long dp(int id, int smaller, int rem, int mask)
{
long long &res = memo[id] [smaller] [rem] [mask];
if (res != -1)

return res;

res = 0;
if (id == dig.size()) / /P& xay dung xong X
{
int cnt = 0;
for (int d = 1; d < 10; d++)
{
if (mask & (1 << (d - 1))) //Néu chw sb d xudt hién trong
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if (rem $ d == 0) // Néu X chia hét cho d

else //Xay dung tiép X

{
int limit = smaller? 9: dig[id];
for (int d = 0; d <=limit; d++)
{

int newRem = (rem * 10 + d) % LCM;

int newMask = mask;

//ghi nhidn d xudt hién trong X, khéng can ghi nhan chit sé
0

if (d !'= 0)

{

newMask = (mask | (1 << (d - 1)));
}
res += dp(id + 1, smaller || (d < limit), newRem,

newMask) ;

}
}

return res;

}

long long solve(long long n)
{
dig.clear () ;
if (n == 0)
{
dig.push back(n);
}
while (n)
{
dig.push back(n % 10);
n /= 10;
}
reverse (dig.begin(), dig.end()):;
memset (memo, -1, sizeof (memo));
return dp (0, 0, 0, 0);
}

int main ()
{
int Q;
//freopen ("workchef.inp","r",stdin) ;
//freopen ("workchef.out","w",stdout) ;
ios base::sync with stdio(0);
cin.tie(0);
cout.tie(0);
scanf ("%d", &Q);
while (Q--)
{
long long L, R;
scanf ("%11d %11d %d", &L, &R, &K);
long long ans = solve(R) - solve(L - 1);
printf ("%11d\n", ans);
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}

return O0;

}
D¢ phiic tap:
S6 trang thai 1a: s6 chit s6 * smaller * rem * mask ~ 19 * 2 * 2520 * 279
Chi phi chuyén trang théi 1a 10
—> Céach nay bi TLE, chi dugc 30/100 diém
s Cach 2:
Trang thai QHD cua ching ta la (id, smaller, mask ,modv, last) trong d6 :
id: Vi tri ma ta dang xay dung
smaller
smaller = 1: cho biét phan nghiém da xay dung c6 thur tu tir dién nhé hon hdn
xau Num
smaller = 0: cho biét phan nghiém d3 x4y dung 14 tién t6 cia Num
o mask: mit na bit d6 dai 9, bit thi i (i:0..8) luu trit su ton tai ctia chit s i + 1
trong phan nghiém da xay dung véi quy udc bit thir i bang 1 ¢6 nghia 1a chit s6
i + 1 da xuat hién
o modv: phan du cta X[0..id — 1] khi chia cho 504
o last: luu gia tri da dugc dién ¢ budc trudc: last = X[id — 1]
Cai dat cdch 2:
#include <bits/stdc++.h>

#include <string>
#include <cstdlib>

using namespace std;

char s[33];

int len;

long long dp[20][512]1([504]1([2];

long long solve(int K,int id=0,int mask=0,int modv=0,int
smaller=0,int last=0)
{

long long &res= dp[id] [mask] [modv] [smaller];

if(res!=-1)
return res;

if (id==1len)
{
long long cnt=0;
for(int j=0; J<9; J++)
if (maské& (1<<73))
{

if(3!=4)

cnt+= ( modv% (j+1)==0);
else

cnt+=(last== |l last==0);

}

return cnt>=K;
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res = 0;
int limit = smaller ? 9 : s[id]-'0" ;

for(int i=0; i<=limit,; i++)

{

int new mask = mask ;
if (1)
{
new mask [= (1 << (i-1))
}
res +=
solve (K,id+1,new mask, (modv*10+1i)%504,smaller| |i<(s[id]-'0"),1);

}

return res ;

int main(void)
{
std::i0s base::sync with stdio(0);
cin.tie(0);
cout.tie (0) ;
int t,k;
long long 1,r,ans;
cin>>t;
while(t--)
{
ans=0;
cin>>1>>r>>k;
1--;
i1if (k==0)
{
cout<<r-1<<'\n';
continue;

}

sprintf(s,"%11d",r);
len=strlen(s);

memset (dp, -1, sizeof (dp)):;
ans+=solve (k) ;
sprintf(s,"%11d",1);
len=strlen(s);

memset (dp, -1, sizeof (dp));
ans—-=solve (k) ;
cout<<ans<<endl;

}

return 0;

Do phiic tap
Néu id < length, s trang théi 1a s6 chit s6 * 29 * 504 *2, chi phi chuyén 1a 10

Néu id = length, n6 c6 10 cdi last twong ing, mdi c4i last phan check két qua lai mat
10. Nhu vay n6 c6 279 *504 * 2* 10 * 10
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Tong do phiic tap toan bai c& 219 * 504 * 2 * 10 * (s6 chit s6 + 10)
Céach nay nhanh hon so véi cach 1, di dé AC bai toan.
Link chdm bai: https://www.codechef.com/problems/WORKCHEF

Bai 9: SDNum
Cho hai s6 nguyén duong N va K. Yéu cdu dém xem c6 bao nhiéu sé nguyén duong X thoa
man: X c6 N chir s6 va c6 it nhat mot hau t6 khac 0 cua X (xét trong dang bi€u dién thap
phén) chia hét cho K
Vi du:

N = 1,K = 2 :c64s6théamin la {2, 4, 6, 8)

N = 2,K = 3:c648s6 thoa man 1a {13, 23, 30, 33, 60, 90, 21, 51,... }
Input: Gom mot dong chira hai s6 nguyén N,K (N < 1000,K < 3000)
Output: Gom mdt dong chira mot s6 nguyén 1a s6 luong sé SDNum trong [4, B]. Két qua
c6 thé rat 16n vi vay chi can dua ra theo mo dun 10%+7.

SDNum.inp SDNum.out
23 48

Huéng din:
Xét tit ca cdc sd nguyén cé N chir s6 va dbi vi mdi sd nguyén, kiém tra xem c6 hdu td
nao cua s6 do chia hét cho K hay khong, néu c6 thi ting sb lwong cdc s6 d6 1én 1. Cich
lam nay chi phu hop voi gia tri N nho.
Ta nhén thiy bai todn nay c6 thé dugc giai mot cach dé quy, trong d6 & mdi bude chiing ta
6 thé chon cac chir s6 lam hau t6 cho s6 N chit sb.
v' Chu hinh nghiém: X = X,_1X,,_, ... X;Xo VOi V6i x; € [0,9]
v Céc rang budc ctua nghiém:
- Xp-1>0
- C6 it nhat mot hau td khdc 0 ciia X chia hét cho K
Ta s& xdy dyng X bang c4ch xay dung timg thanh phan x; ciia né theo thir tu tir phai qua
trai.
Trang thai QHD cuata la (id, rem,nonz) trong do :
o id: Vi tri ma ta dang xay dung
o rem: phan du ctia hau t6 (chinh 12 phan nghiém di xay dung x;4_1 ... X;X,) khi
chia cho K
o monz: Cho biét tinh dén vi tri id — 1 s6 X da c6 nghia hay chua (hay chi chtra
toan s6 0). Quy udc nonz = 1: d c6 nghia; =0: chi chira toan 0.
% Truong hop co s& cho bai todn nay:

THI1: 1a & vi tr id bat ki ndo dé ma co rem = 0 vanonz = 1:
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- Néuid = n:taduoc 1 sb thoa man
- Néuid < n: tatcacdc vi tri tir id dén n — 1 ta déu c6 thé dit thy ¥ cdc chit s tir
0 dén 9 (riéng vi tri n — 1 dat cdc chit s6 tir 1 dén 9). Khi d6 ta tinh ludén dugc sd
luong s6 ¢6 n chit s6 va nhanx;g_; ... XX, 1amhautd1a9 = 10m-id-1
TH2: id = nvarem # 0: sb vira xdy dung xong khong thoa man.
% Truong hop dé quy:
Tai mbi budc dé quy, ching ta tang d0 dai hau t6 1én mot va 1an lugt dat tat ca cac
sO nguyén tir 0 dén 9 vao vi tri d6. Tinh lai rem va nonz cho phit hop va chuyén
sang budc tiép theo.
Cai dat:
#include <bits/stdc++.h>

#define 11 long long
using namespace std;

11 mod = 1000000007;
11 dp[1005][3005]1[21;
11 powers[1005];

int n, k;

void init ()

{
11 st = 1;
for (int i

{

= 0; 1 <= n; 1i++)
powers[i] = st;

st *= 10;

st %= mod;

}
1ll calc(int id, int rem, int nonz)
{
// Base case
if (rem == 0 && nonz)
{
if (id != n)
return (powers[n - id - 1] * 9) % mod;
else
return 1;

if (id == n)
return 0;

if (dp[id][rem] [nonz] != -1)
return dp[id] [rem] [nonz];

11 count = 0;
for (int 1 =

{

0; 1 < 10; 1i++)

count = (count + (calc(id + 1, (rem + (i *powers[id]) % k) %
k, nonz || (i>0)))) % mod;
}
return dp[id] [rem] [nonz] = count;
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int main ()
{
freopen ("SDNum.inp","r", stdin);
freopen ("SDNum.out","w", stdout) ;
ios base::sync with stdio(0);
cin.tie(0);
cout.tie (0);
cin>>n>>k;
init () ;
memset (dp, -1, sizeof (dp)):;
cout << calc (0, 0, 0);
return 0;

}

Do phire tap:

S6 luogng trang thdi: id * rem * nonz
Chi phi chuyén trang théi 1a 10

Tong do phtic tap c& O(20*N*K)

Test: https://bit.ly/2FucyOy

Bai 10: NUMTSN-369 Numbers (https://www.spoj.com/problems/NUMTSN/)
Mot s6 nguyén duong K duoc goi 1a s6 369 néu thoa méan cac diéu kién sau:
1. S6 lugng chit s6 3, 6, 9 xudt hién trong biéu dién thap phan cta K phai bang nhau
2. So6 luong chit s0 3 phai 16n hon hodc bang 1
Vi du 12369, 383676989, 396 1a cac sd 369; cac sd 213, 342143, 111 thi khong phai 1a
s0 369

Yéu cau: Cho hai s6 nguyén duong A, B (A < B), tinh s6 lugng s6 369 trong doan
[4, B]. Két qua dua ra theo modulo 1000000007
Input:

e Dong dau tién chira sb nguyén dwong T (T < 100) - 13 s6 test

e T dong tiép theo, mdi dong chira hai sé nguyén 4, B (1 < A < B < 10°9)
Output: Gom T dong, 13 két qua twong (mg ciia timg test

Vi du:
NUMTSN.INP NUMTSN.OUT
3 60
121 4325 58
432 4356 207159
4234 4325667
Huwong dén:

Xay dyng ham G (Num): s6 luong cic s6 369 trong doan [0, Num]
Ta coi Num 1a 1 xau d dain: toty ... t,_,t,_q (to 12 chit s6 hang cao nhat, t,,_, 1a chi
s0 hang don vi)
v/ Cau hinh nghiém: X = xoX; ... X,_pXp_1 V6i V6i x; € [0,9]
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v Céc rang budc cta nghiém:
- Thu ty tir dién xau X nho hon hodc bang xdu Num

- S6 luong chit s6 3, 6, 9 xuét hién trong X phai bang nhau va 16n hon hoic bang

1
Ta s& xdy dung X bang cch xdy dyng timg thanh phan x; ctia nd theo thir ti tir trdi qua phai.
Trang thai QHD cua ta la (id, smaller,cn3, cn6, cn9) trong do :
o id: Vi tri ma ta dang xay dung
o smaller

smaller = 1: cho biét phan nghiém da xdy dung c6 thi tir tir dién nho hon han
xau Num

smaller = 0: cho biét phan nghiém d3 x4y dung Ia tién t6 cia Num

cn3, cn6, cn9: tuong Gng 1a s lugng chit sé 3, 6, 9 xuét hién trong phan nghiém
da xay dung.

Néu ta dung mang nhé 1a dp[50] [2] [50] [50] [50] cho (id, smaller, cn3, cn6, cn9) thi
chic chin s& TLE.

Vi X < 10°° va s6 luong chit s6 3, 6, 9 xuat hién trong X phai bang nhau nén ta suy ra

mdi s6 3, 6, 9 khong thé xuat hién nhiéu hon 16 1an (3*17 = 51). Do vdy ta chi can méang

nho 1a dp[50] [2] [18] [18] [18]

Caidatcach1:

#include <bits/stdc++.h>

using namespace std;

#define MOD 1000000007

long long DP[5211[2]1[18]11[18]1[18];
string num, a, b;

long long t;

long long calc(int id,int smaller, int cn3, int cn6é, int cn9 )

{

if(cn3 >= 17 || cn6 >= 17 || cn9 >= 17)
return 0;
if(id == (int)num.size())

{
if (cn3==cn6 && cn6o==cn9 && cn3>=1 )
return 1;
return 0;
}
long long &ret = DP[id][smaller] [cn3][cn6] [cn9];
if (ret != -1)

[o)

return ret % MOD;

long long ans=0;
int limit = smaller ? 9: num[id] - '0' ;

for(int 1i=0; i<=limit; 1i++)

{

ans+= (calc(id+1,smaller || (1 < limit), (i == 3) + cn3, (i
6) + cn6, (i == ) + cn9)%$MOD) ;
ans%=MOD;
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}

return ret =ans;

}
long long solve(string x)

num=xy;
memset (DP,-1,sizeof (DP)) ;
return calc(0,0,0,0,0);

int main()

freopen ("NUMTSN.inp","r", stdin);
freopen ("NUMTSN.out","w",stdout) ;
ios base::sync with stdio(0);
cin.tie(0);

cout.tie(0);

cin>>t;
while (t--)
{
cin>>a>>b;
long long ans=solve(b) - solve(a):;
int sz a.length(), ¢c3 = 0, c6 = 0, c9 = 0;
for(int i = 0; i < sz; 1i++)
{
if(afli] == '3")
c3++;
if(ali] == '6")
co++;
if(afli] == '9")
cO9++;
}
if(c3 == c6 and c6 == c¢9 and c3 != 0)
ans++;

cout<< (ans + MOD) % MOD<<"\n";
}

return O0;

}

Do phirc tap :

Véi moi test : s6 trang thdi 12 50 * 2 * 183, chi phi chuyén trang thai 13 10 > do phuc tap
moi test cd O(6.1076)

S6 lugng test T<=100

D6 phc tap toan bai 1a O(T * 6%10%) ~ O(6. 1078) van chua di nhanh dé AC bai nay.
Cai tién :

Theo céch l1am trén, mdi test ta déu memset(dp, —1) va tinh todn riéng cho timg test.
Mot cau hoi dit ra 12 liéu ta c6 thé sir dung lai mang dp & céac test trudc dé tinh todn cho
test hién tai hay khong ? Cau tra 101 1a co!

Thay vi luu trit Num dudi dang 1 xau tyt; ... ty_ot,_q VOi to 12 chit s6 hang cao nhét,
tn,—1 1a chir s6 hang don vi r6i xay dung nghiém X = xyx; ... X,_,X,_1 bang cich xdy
dung tirng thanh phan x; cia n6 theo thur ty tir trai qua phai.
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Thi ta luu trit Num dudi dang 1 x4u: toty ... ty_pty_q VOi tg 12 chit s hang don vi, t,,_4
12 chit s6 hang cao nhét r6i xdy dung nghiém X = xX; ... X,_,X,_; bang cich xiy dung
ting thanh phan x; cta né theo thir ty tir phai qua trai

Mang nhé chi can dp[50][18] [18] [18]: chi trong trudng hop smaller =1 ta méi dong dén
mang nh&

dp[id][cn3][cn6][cn9]: nghia 13 con id chit s6 can dién (id chit s6 ¢ hang bé nhat), s6
luong chir s6 3, 6, 9 trong phan di dién twong tng 12 cn3, cn6, cn9 thi c6 bao nhiéu cich
dién thoa mén.

Mang dp ta c6 thé sir dung lai duoc, khong phai tinh lai mdi 1an, cdc chit s6 & dau cu thé
nhu thé nao khong quan trong, chi quan trong 1a phin da dién n6 di bé hon thoi (tirc 1a
smaller = 1) - cdc sb dang sau chon thoai méi.

Cai dat cach 2:

#include <bits/stdc++.h>

using namespace std;

#define MOD 1000000007

#define mem(a,b) memset(a, b, sizeof(a) )
#define 11 long long int

int mx;
string v;
11 dp[50][18][18]([181];

11 calc(int id, bool smaller, int cn3, int cn6, int cn9)

{

if(cn3 >= 18 || cn6 >= 18 || cn9 >= 18)
return O0;
if(id == -1)
{
return cn3 == cn6 && cn6 == cn9 && (cn9 !'= 0);

}

11 &ret = dp[id] [cn3][cn6] [cn9];
if(smaller && ret != -1)
return ret % MOD;

11 ans = 0;

int limit = smaller 2?2 9: v([id] - '0' ;

for(int i = 0; 1 <= limit; 1i++)

{ ans += calc(id - 1, smaller || (i < limit), (i == 3) + cn3,
(i == 6) + cn6, (1 == 9) + cn9) % MOD;

ans %= MOD;

if (smaller)
ret = ans;
return ans;

}

11 process(string x)
{

v = X;

mx = v.size/();
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reverse (v.begin(), v.end());
return calc(mx - 1, 0, 0, 0, 0);

int main ()

int t;
freopen ("NUMTSN.inp","r", stdin);
freopen ("NUMTSN.out","w",stdout) ;
string a,b;
cin>>t;
mem (dp, -1);
while (t--)
{
cin>>a>>b;

11l ans = process(b) - process(a):;
int sz = a.length(), ¢c3 = 0, c6 = 0, c9 = 0;
for(int 1 = 0; i < sz; 1i++)
{
if(afli] == '3")
c3++
if(ali] == '6")
co++
if(afli] == '9")
cO++;
}
if(c3 == c6 && c6 == c9 && c3 !'= 0)
ans++;

\

cout<< (ans + MOD) % MOD<<"\n";
}

return O0;

}

Do phuc tap

S trang thai: 50 * 1873, chi phi chuyén trang théi 10

S6 luong test khong quan trong, né chi phu thudc vao tong ctia do dai cdc cdi xau trong cdc
test, ta goi 1a sum(|a|+|b|)

DPT toan bai la: 50*18"3*10+sum(|a|+|b|)

Link chéam bai : https://www.spoj.com/problems/NUMTSN/

III. BAI TAP TU LUYEN

https://codeforces.com/problemset/problem/628/D
https://www.codechef.com/problems/DGTCNT
https://www.spoj.com/problems/CPCRC1D/
https://www.spoj.com/problems/GONE/
https://www.spoj.com/problems/LUCIFER/
https://www.spoj.com/problems/RAONE/
https://vjudge.net/problem/LightOJ-1205
https://codeforces.com/gym/100886/problem/G
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https://codeforces.com/gym/100886/problem/G

PHAN III: KET LUAN

Chuyén dé di trinh bay mot 16p cdc bai todn bai todn yéu cau dém sb luong sb
nguyén x nam gitta hai s6 nguyén a va b sao cho x thoéa min mot hoic mot sb thudc tinh
cu thé ¢4 thé lién quan dén céc chir s6 ctia né. Gi6i han cua a, b 10n, thudng 1a 10'3, 10'8,..
tham chi c6 thé 1én t6i 10000 chit s6, ta khong thé duyét timg sé dé kiém tra diéu kién. St
dung phuong phap Quy hoach dong, tiép can theo huéng Top-down di gitip chiing ta giai
quyét dugc 10p bai todn nay mot cach kha hiéu qua. Nhitng bai tap trong chuyén dé duoc
t6i swu tam va lga chon & nhiéu nguén tai liéu khac nhau. Chuyén dé da duoc toi st dung
trong qud trinh giang day hoc sinh doi tuyén. Két qua thu dugc 12 hoc sinh ¢ c4i nhin téng
quan vé dang bai, nam vitng nhitng bai co ban, tir d6 1am nén tang cho viéc giai quyét
nhiing bai toan kho hon.

Do thoi gian han ché va kién thtrc con chua duoc siu, rong nén chic chin chuyén
dé con nhiéu thiéu sét. Tdi rat mong quy thay c6 dong nghiép dong gop y kién dé chuyén
dé hoan thién hon.

To61 xin chan thanh cam on !
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