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CAC THUAT TOAN SO HQC

I. SO NGUYEN TO
1. Dinh nghia:

Mot s6 tu nhién p (p > 1) 13 s6 nguyén t6 néu p c6 ding hai wdc s6 1a 1 va p.
Vi du cac sé nguyén to: 2,3, 5,7, 11, 13, 17, 19, 23, 29....
2. Kiém tra tinh nguyén to

Dé kiém tra mot s nguyén duong n (n > 1) ¢6 1a sb nguyén tb hay khong, ta kiém
tra xem c6 ton ftai mot s6 nguyén k (2<k<n—1) ma k 13 u6c cta n ( n chia hét cho k )
thi n khong phai 13 s6 nguyén t6, nguoc lai n 1 s6 nguyén tb.

Tuy nhién, néu n ( n > 1) khong phai 13 s6 nguyén t0, ta ludn co thé tach n= k, xk,
ma 2<k <k, <n—1.VI k <k, N€N k xk <k xk,=n=k’ <n
hay k <+/n. Do d6 viéc kiém tra tir 2 dén n - 1 13 khong can thiét, ma ta chi can kiém tra
k tir 2 dén \n.

Bai 1: Nhap vao mdt sé6 nguyén dwong, kiém tra xem né cé phai 1a s6 nguyén to
hay khong?

Loi giai:

Program SO NGUYEN TO;

Uses crt;

Var i, n: integer;

Begin
Clrscr;
Writeln ('KIEM TRA SO NGUYEN TO:');
Write ('Nhap so can kiem tra n = "'); readln (n) ;

If (n=0) or (n=1) then Writeln(n,' khong phai la so
nguyen to')

Else
Begin
i:=1;
Repeat

i:= 1i+1;
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Until (n mod i= 0) or (i>sqgrt(n));

If i>sgrt(n) then Writeln (n,' la so nguyen to')
Else Writeln (n,' khong phai la so nguyen to');
End;

Readln;

End.

Nhan xét:

Chuong trinh trén tién hanh kiém tra 1an luot ting s6 nguyén k trong doan

2.0

Dé cai tién can giam thiéu sb cac sb can kiém tra. Ta c6 nhan xét, dé kiém tra mot
s6 nguyén duong n (n > 1) ¢6 1a sd nguyén t6 khong, ta kiém tra xem c6 ton tai mot sd
nguyén t6 k (2<k < Jn ) ma k 13 udc cia n thi n khong phai 1a s6 nguyén t6, con nguoc
lai thi n 12 s6 nguyén to. Thay vi kiém tra cac s6 k 1a s6 nguyén t6 ta s& chi kiém tra cac
s6 k co tinh chat gidng véi tinh chat cuia s6 nguyén té, co thé sir dung mot trong hai tinh
chét don gian sau cua sé nguyén to:

1, Trir s 2 cac sd nguyén t6 1a sb 16.

2, Trir s6 2, s6 3 cac s6 nguyén to ¢6 dang 6k +1( vi s6 ¢6 dang 6k+2 thi chia hét
cho 2, s6 c6 dang 6k +3 thi chia hét cho 3)

3. Liét ké cac s nguyén td trong doan [1,N]

Phwong phap: Ta thit lan luot cac s0 m trong doan [1,N |, roi kiém tra tinh nguyén t6
cua m.

Bai 2: In ra cac sd nguyén té nhé hon hoic bang N (N la s6 nguyén khong &m dwec
nhap tir ban phim).

Program CAC SO NGUYEN TO;

Uses crt;

Var N, i, t: integer;

Begin
Clrscr;
Writeln ('IN RA CAC SO NGUYEN TO <=N'");
Write('Nhap N= '); readln (N);

If N<2 then Writeln('Khong co so nguyen to nao <=',
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Else
Begin
Writeln('Cac so nguyen to <= ', N,' la:");
For i := 2 to N do
Begin
t:=1;
Repeat
ti= t+1;
Until ( i mod t = 0) or ( t>sgrt (i) )
If ( t > sgrt(i)) then Write(i:4);
End;
End;
Readln;

End.

Cach thir hai 13 str dung sang s6 nguyén t, nhu sang Eratosthene, liét ké duogc cac sb
nguyén t6 nhanh, tuy nhién nhugc diém cua cich nay 13 ton nhiéu bo nhd. Cach lam
duoc thuc hién nhu sau:

Trudc tién x6a bo sd 1 ra khoi tip cac sb nguyén t6. SO tiép theo s6 1 1a s6 2, 1a 86
nguyén t6, xoa tat ca cac boi ciia 2 ra khoi bang. SO dau tién khong bi x6a sau s6 2 (sd
3) 1a s6 nguyén td, x6a cac boi ciia 3...Giai thuat tiép tuc cho dén khi gip sé nguyén tb
16n hon VN thi ding lai. T4t ca cac s6 chua bi x6a 14 s6 nguyén t6.

Thuét toan cu thé nhu sau:
program lietke;
uses crt;
var n: longint;
procedure sang nt(N: longint);
var
i,Jj: longint;
prime: array[ 1..100] of longint;
begin
fillchar (prime, sizeof (prime),0);
for i:=2 to trunc(sgrt (N)) do
if prime[ 1] =0 then
begin
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Ji=1i%1i;
while j<=N do
begin
prime[ J] :=1;
Ji=J+1;
end;
end;

for 1:=2 to N do
if primel i] =0 then writeln (i)

end;
begin

clrscr;

write ('Nhap n= '); readln(n);

sang nt(n);

readln;

end.

Bai 3. Bai toan s6 nguyén té twong dwong

Hai s tu nhién duoc goi 1a nguyén t6 tuong duong néu chiing c6 chung cac udc sb
nguyén t6. Vi du nhu cac sé 75 va 15 1a nguyén t6 twong duong vi cling cd cic udc
nguyén t6 1a 3 va 5.

Cho trude hai sb ty nhién M va N. Hiy viét chuong trinh kiém tra xem céc sb nay
c6 1a nguyén tb twong duong v6i nhau khong?

Program Nttd;

Var M, N, d, i: Integer;

Function USCLN (M, N: integer): integer;

Var r: integer;

Begin
While (N<>0) do
Begin
r:= M mod Ny
M:=N;
N:=r;
End;
USCLN:= M;
End;
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Begin
Clrscr;
Write (‘Nhap M, N="); readln (M, N);
d:= USCLN (M, N);

i:=2;
while d<>1 do
begin
if d mod i = 0 then
begin
while d mod i = 0 do d:=d div 1i;
while d mod i = 0 do d:=d div 1i;
while d mod i = 0 do d:=d div 1i;
end;
inc (i),
end;

1if M*N=1 then write(M, ‘va’, N, ‘la hal so nguyen to tuong
duong’ )
else write (M, ‘va’, N, ‘khong la hai so nguyen to tuong
duong’ ) ;
readln;
end.
4. S6 chinh phwong:
Trudc hét, ching ta s& tim hiéu khai niém vé s chinh phuong. S6 chinh phuong 13 gi?
S6 chinh phuong la mdt s6 ma tu no 1a cin bac hai cia mot s6 tu nhién khac, hay noi 10
hon thi s6 chinh phuong 1 binh phuong ctia mot sé tu nhién.
Vi du: 289 1a mot s6 chinh phuong vi 289 = 17 binh phuong.
Thuat toan Pascal dudi day s& giup tim sé chinh phwong trong mang 1 chiéu.
uses crt;
type ArrInt = array[l..250] of integer;
Var n,i,x : integer;
a: ArrInt;
BEGIN
clrscr;
write ('Nhap so phan tu: '");
readln (n) ;
for 1i:=1 to n do
begin
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write('Phan tu thu ',1i,'= ");
readln(alil]);
end;
writeln('Cac so chinh phuong co trong mang:');

for 1:=1 to n do
begin
x:=trunc(sgrt(alil]))
if sgr(x)=al[i] then
write(al[i] :4);
end;
readln;
END.
Trong d6 I¢énh ham sqrt dé léy can va ham trunc dé léy phén nguyén.
IL. UOC SO, BOI SO
1. S6 cac wéc ciia mot s6
Gia st N duoc phan tich thanh thira s6 nguyén t6 nhu sau:
N=d xb' x..xc*
Khi d6 uéc s6 cia N ¢ dang: a” xb?x...xc" trong dé:
0<p<i,0£¢g<j,...08r<k.
]DodésécécuécsécﬁaPIw;(i+Qx(j+Qx”x(k+Q.
Vi du:
N =100=2"x5, s uc s0 cua 100 1a: (2+1)(2+1)=9 udc sd (Cac ude s6 46 1a: 1, 2, 4,
5, 10, 20, 25, 50, 100).
N=24=2%x3, s6 udc sb cua 24 la: (3+1)(1+1)=8 udc s6 (cac woc sd dola: 1,2, 3, 4, 6,
8,12, 24).
2. Tong cac wée s6 ciia mdt sd
N =a'xb’x..xc*
bat N1=b’ x...xc*
Goi F(t) 1a tong cc udc cua t, ta co:
F(N)=F(N1)+axF(N1)+..+a'xF(N1)
i (anl_l)
:(l+a+”s+a)xF(N1):—7;:I—
a™-1) (b"-1 ¢t -1
N a_1)x( - ) | C_1)

xF(Nl)
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Vi du: Tong cac ude cua 24 1a:
(23+1 _1) ) (31+1 _1)
2-1 3-1
Bai 4: Cho s nguyén duong N (N<10"9)
a, Phan tich N thanh thira s6 nguyén t6
b, Dém sd udc cia N

=60

¢, Tinh tong cac wdc ciia N
Goiy:
a, Y tuong: Thuat toan phan tich mot sb ra thira s6 nguyén té twong tu nhu thuat toan
kiém tra sb nguyén t6. Piém khac & day l1a khi kiém tra s6 nguyén t ta phai lan luot
kiém tra cac s6 nho hon sqrt(n) (can bac hai ctia n) ¢6 phai 1a wéc ciia n hay khong, con
khi phan tich ta chi viéc chia n cho cic s6 nguyén bat dau tir sb nguyén t6 nho nhat 1a 2.
Khi khong chia dugc nita thi ta ting s6 chia 1én 1 don vi, qua trinh phan tich két thic
khi n bang 1.
VAR i,n :INTEGER;
BEGIN

Write ('Nhap n:');

Readln (n) ;

Write (n,'=");
i:=2;
REPEAT
WHILE n MOD i <> 0 DO
i:=1i+1;

Write (i) ;
n:=n DIV i;
IF n > 1 THEN
write ('*");
UNTIL n = 1;
readln;
END.
b, Pém b uéc cta n: Ta cho i chay tur 1 dén n div 2, néu n chia hét cho s6 nao thi ta
tang s6 udc 1én 1. Luu y rang: n ciing 12 udc cia n, nén s6 udc phai cong thém 1
¢, bé tinh té)ng céc udce s cta sb n, ta cho i chay tur 1 dén n div 2, néu n chia hét cho sb
nao thi ta cong sd do6 vao tong.
Chuong trinh cu thé ctia phan b va phan ¢ nhu sau:
program bail;

uses crt;
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var i,n: longint;
Function dem(n: longint): longint;
var count: longint;
begin
count:=0;
for i:=1 to n div 2 do
if n mod i =0 then count:=count +1;
dem:=count+1;
end;
Function tong(n: longint): longint;
var S: longint;
begin
S:=0;
for i1:=1 to n div 2 do
if n mod 1 =0 then S:=S +i;
tong:=5S+n;
end;
Begin
clrscr;
write ('Nhap n='); readln(n);
write('So cac uoc cua n la:',dem(n));
writeln;
write('tong cac uoc cua n la:', tong(n));
readln;
end.
Bai 4: Hai s6 m, n goi la ban cua nhau néu téng cac udc cua m béng n va nguoc lai. Tim
tat ca cac ) la  ban cua  nhau va  nho hon 10001.
Y tudng: Ta co 24 va 60 1a ban ctia nhau vi tong cac uwdc cta 24 bang 60.
Thay vi chay 2 vong lip dé xét m va n, ta c6 thé chi can chay 1 vong lap kiém tra xem m
va uoc(m) c6 la ban cia nhau khong.
PROGRAM timban;
FUNCTION uoc (k:INTEGER) : longint;
VAR i,tong:INTEGER;
BEGIN
tong:=0;
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FOR 1:=1 TO k DIV 2 DO
IF k MOD 1 =0 THEN tong:=tong+i;
uoc:=tong;

END;
VAR m:longint;
BEGIN
for m:= 1 to 10001 do
if voc(uoc(m)) = m then writeln(m, ' va ', uoc(m),' 1la

ban cua nhau');
readln
END.
3. Uéc s6 chung 16n nhat ciia hai s6
Udc sb chung 16n nhat (USCLN) cua hai s6 dugc tinh theo thuat toan Euclid
USCLN(a,b)=USCLN(b,(a mod b))
4. Boi s6 chung nhé nhat ciia hai so
Boi s6 chung nho nhat (BSCNN) cua hai sé duoc tinh theo cong thirc:
axb
USCLN (a, b)
Bai 5: Least Common Multiple
Boi s6 chung nhé nhat ciia mot tap cac s nguyén duong 1a s nguyén duong nho nhat
ma nd chia hét cho tat ca cac s6 trong tap d6. Vi du, boi sé chung nho nhat cia 5, 7 va
15 la 105.
Hay viét mot chuwong trinh tim boi s6 chung nho nhéat cia mot tap gdm n sd nguyén
duong cho trudc.
Dir liéu: File vao gom hai dong. Dong déu tién chira s nguyén dwong n (1 <n <22) va
dong thi hai chtra n s6 nguyén duong ay, ay, ..., a, ngin cach nhau boi mot dau cach, tat

BSCNN (a,b) =

ca cac s6 c6 gia tri nam trong khoang cua sé nguyén 32-bit.
Két qua: File ra gom mot dong chira mot sb 13 boi s6 chung nhé nhét caa n sb ay, ay, ..,
a,. Gia thiét rang két qua nam trong khoang sd nguyén 32-bit.

Vi du:
lcm.inp lcm.out
3 105
5 7 15
6 10296
4 10296 936 1287 792 1

const fi='D:\lcm.inp';
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fo='D:\lcm.out';
var i,3j,m,n: longint;
a: arrayl[l..22] of longint;
f,g:text;
Procedure doc;
Begin
assign(f, fi);
reset (f);
readln (f,n);
for i:= 1 to n do
close(f);
end;
function UCLN(x,y: longint): longint;
var sodu: longint;

Begin
while y<>0 do
Begin
sodu:=x mod y;
X:1=y;
y:=sodu;
end;
UCLN:=x;
end;

Function BCNN(x,y: longint) :longint;
Begin
BCNN:= (x*y) div UCLN (x,V);

end;
Procedure ghi;
Begin

assign (g, fo);

rewrite(qg);

m:=1;

for i:= 1 to n do

m:=BCNN (m,al[i]) ;

write(g,m) ;

close(qg);
end;
Begin

10

read(f,ali]):;

GV: Nguyén Thi Phuong
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doc;
ghi;
end.
Bai 6: Cho N 1a mot s nguyén duong khoéng vuot qua 10°. Hay tim sb chit s6 0 tan
cung cua N!
Huéng din:
Y tuéng cach tim: Xét tat ca cac sb chia hét cho 5. Gia sir mdi s6 d6 ¢ thé chia hét cho
Xi chit s6 5. Cong tat ca cac Xi d6 lai thi ta duoc sé chir s6 0. Gia sir 25! =
15511210043330985984000000 c6 6 chit s6 0 tan clng.
Ta co:
5 chia hét cho 1 chir s6 5
10 chia hét cho 1 chir sd 5
15 chia hét cho 1 chir sd 5
20 chia hét cho 1 chit s6 5
25 chia hét cho 2 chir s6 5
> suy ra tong 1 6 (dGng voi két qua 1a c6 6 chit s6 0).
Chuong trinh cy thé nhu sau:

var
n, i, Jj, count: longint;

begin

write('Nhap N (N>=1): '); readln(n);
for i:=1 to n do

begin

Ji=i;

while 7 mod 5 = 0 do

begin

Jj:=7 div 5;

count:=count+l;

end;

end;

write (' So chu so 0 cuoi cua ',n,'! la: ',count); readln;
end.

I11. S6 Fibonacci

S6 Fibonacci dugc xac dinh bdi cong thirc sau:

11
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F, =0
F =1
Fn = Fn—l + Fn—2

S6 Fibonacci 14 dap an ciia bai toan:

Bai toan ¢6 vé viéc sinh san cua cac cap thé nhu sau:

- Cac con tho khong bao gio chét;

- Hai thang sau khi ra doi, moi cip thd mdi s& sinh ra mot cip tho con (mot duc, mot

cai);

- Khi da sinh con rdi thi ctr mdi thang tiép tho chung lai sinh duoc mot cip con méi.

Gia st tir dau thang 1 c6 mot cip méi ra doi thi dén gitra thang tht n s& c6 bao nhiéu

cap.

Vi du: n=5, ta thay:

Giita thang thi 1: ¢6 1 cap (chinh 1a cip ban dau)

Giita thang thir 2: ¢6 1 cap (vi cdp ban dau van chua dé)

Giira thang thr 3: 2 cip (cap ban dau dé ra thém mot cip con)

Giira thang th 4: 3 cap (cap ban dau tiép tuc dé)

Giira thang thr 5: 5 cip (cap ban dau dé thém mot cip va cdp sinh ra & giira thang thi 3

dé thém mdt cap).

Bai 7: Tinh sd Fibonacci thir n bang phuong phap lap sir dung cong thirc
F=F,+F_, véin>2vaF,=0F=1

Chuong trinh cy thé nhu sau:

program fibonacci;

uses crt;
var n: longint;

function Fibo(n:longint): longint;
var fi_1, fi_2,fi,1: longint;
Begin

1if n<=1 then exit;
fi_2:=0; fi_ 1:=1;
for 1:=2 to n do

begin
fi:=fi 1+fi 2;
fi 2:=fi 1;
fi_ 1:=f1;
end;
write(fi);
end;
begin
clrscr;

12
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write('Nhap n="'); readln(n);
fibo(n) ;
readln;
end.
Bai 8: Hay viét chuong trinh mdy tinh dé nhap tir ban phim sé nguyén duwong M
(2<M<2000000000), roi xuat ra man hinh s6 FIBONACI 16n nhét 1a nguyén t6 va nho
hon M.
Vi du: Vi M=10 thi cac s6 FIBONACI nho hon M 14: 0, 1, 1,2, 3,5, 8. S6 5 1a s6
nguyén to 16n nhét trong cac s6 FIBONACI nho hon M. Vay can dua ra man hinh dong
thong bao két qua: S6 can tim 1a: 5.
uses cCcrt;
var j,i,m,a,b,t:longint;
Function kt(n:longint) :boolean;
var i,d:integer;
begin
kt:=false;
d:=0;
For 1:=1 to n do
if n mod 1i=0 then inc(d);
if d=2 then kt:=true;
end;
begin
clrscr;
Write ('Nhap m= "');
readln (m) ;
a:=0;
b:=1;
Repeat
a:=atb;
b:=a+b;
Until (a>=m) and (b>=m);
if a<b then begin t:=a;a:=b;b:=t;end;
Repeat
a:=a-b;
b:=b-a;
Until ( (kt(a)) and (a<m)) or ( (kt(b)) and (b<m) );
If a>b then writeln(a);
if b>a then writeln(b);

13
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readln
end.
IV. S6 Catalan
S6 Catalan duoc xac dinh boi cong thuec:

! .
Catalan, = 1 C) = (2n)t vl n>0
n+1 (n+2)!n!
Mot s6 phan tir dau tién cua day Catalan 1a:
N 0 1 2 3 4 5 6

Catalan, 1 1 2 3) 14 42 132

S6 Catalan 1a dép an cua cac bai toan:
1) C6 bao nhiéu c4ch khéc nhau dit n ddu ngodc mé va n ddu ngoidc déng ding dén?
Vi du: n=3 ta c¢6 5 cach sau:
@MO)OD, CNC), CXOD, (XX
2) Co6 bao nhiéu cay nhi phan c¢6 dung (n+1) I14?
Bai 9: Tinh s Catalan, (n<100)

Huéng dan:
Doi v6i bai todn nay dé tinh duoc sd Catalan, ta can ap dung cong thirc:
|
Catalan, =LC§n )
n+1 (n+)!n!

Phan con lai chi 13 bai toan tinh giai thra ma HS da dugc hoc. Chuong trinh cu thé nhu
Sau:

program catalan;

uses crt;

var n: longint;

Ca:real;
function gt (n: longint): longint;
var S,1i: longint;
Begin
S:=1;
for 1i:=1 to n do S:=S*1i;
gt:=5;
end;
Begin
clrscr;
write ('Nhap n= '); readln(n);

Ca:=gt (2*n)/ (gt (n+l) *gt (n));
write(Ca:6:2);

14
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readln;
end.
V. Mot s6 bai tap khac:
Bai 1: John Smith quyét dinh danh sb trang cho quyén sach ctia anh ta tir 1 dén N. Hay
tinh toan sd luong chir s6 0 can dung, s6 luong chir s6 1 can ding,..., s6 lugng chir s6 9
can dung.
Dit liéu vao trong file: DIGITS.INP gébm mot dong duy nhit chia mot s6 N
(N<107100).
Két qua ra file DIGITS.OUT c6 dang gém 10 dong, dong thir nhét 13 sb lwong chir s6 0
can dung, dong thtr hai 13 s6 luong chit s6 1 can dung, ..., dong thi 10 13 sé lugng chir
s6 9 can dung.
Vi du:

digits.in digits.out
13 01

O J o O b W N

P R R R R RN N o

9
Goi y: Doi voi bai toan nay ta can luu ¥ nhu sau: Dé xét chir s6 tan cung ctia s6 N ta xét
N mod 10, gia stt N mod 10 =i thi s6 i s& xuat hién mot 1an. Dé xét chir s6 trude chit s6
tan cung ta s& gan N:= N div 10 ( ttrc 13 phan nguyén khi chia N cho 10), sau d6 lai xét
sd tan cung cua sd ndy. Lam twong tu nhu vdy cho dén khi N div 10 =0.

Chuong trinh cy thé ciia bai toan nay nhu sau:

program digits;

uses crt;

const
fi='C:\digits.inp"';
fo='C:\digits.out"';

var
n,i: longint;
dem: array[0..9] of integer;
f: text;

15
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procedure doc;

Begin
assign(f, fi); reset (f);
readln (f,n);
close(f);

end;

Procedure xu ly;

var so,i,j: longint;

begin
fillchar (dem, sizeof (dem),0) ;
for 1i:=1 to n do

Begin
Ji=1i;
while 3>0 do
begin
so:=7 mod 10;
dem[so] :=dem[so]+1;
J:=7 div 10;
end;
end;
end;
Procedure ghi;
Begin
assign(f, fo); rewrite (f);
for 1:=0 to 9 do writeln (f,1,"' ',dem[i]);
close(f);
end;
begin
doc;
xu ly;
ghi;
end.
Bai 2: A Mathematical Curiosity
File vao MATH.INP
File ra MATH.OUT

File chwong trinh MATH.PAS
Gidi han thoi gian 1 giay

16
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Cho trudc hai sd nguyén n va m, ban hiy dém s6 cap s6 nguyén (a, b) saocho0<a<b
< nva (a*+b*+m) /(ab) 1a mét sé nguyén.

Dir liéu: File vao chtra nhiéu truong hop kiém tra. Mdi trudng hop kiém tra dugc cho
trén mot dong chira hai sb nguyén n va m. Két thic file vao 1a mét truong hop véin=m
=0.

Két qua: V6i mbi trudng hop kiém tra, ghi ra file ra sb cac cip (a, b) thoa mén yéu cau
bai toan. Mdi két qua ghi trén mot dong theo dinh dang nhu vi du mau dudi day.

Vi du:

MATH.INP MATH.OUT
101 Case 1: 2
203 Case 2: 4
304 Case 3: 5
00

Huéng dan: D6i vai bai toan nay GV can luu y cho HS trong viée doc va ghi dit lidu vi
n6 khac so véi cac bai toan khac. Dir liéu vao gdm c6 nhiéu test khac nhau va két thuc
file vao 1a mot truong hop n=0 va m=0. V&i mdi bo test & file vao thi lai phai c6 mot két
qua ¢ file ra cho nén phan doc va ghi dit liéu ta phai 1am nhu sau:
Begin
assign(f,fi); reset (f);
assign (g, fo); rewrite(qg);
so:=0;
repeat
read(f,n,m) ;
if (m=0) and (n=0) then break;
xu ly;
until false;

close(f);
close(qg);
end.
Luu y cho HS néu nhu dung lénh
repeat
read (f,n,m);
xu ly;
until (m=0) and (n=0);
thi ¢ file ra s€ nhu sau:
Case 1: 2
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Case 2: 4
Case 3: 5
Case4:0
Boi vi trong 1énh repeat — until diéu kién duoc kiém tra sau khi thue hién day céac cau
1énh do do trong file ra s€ c6 thém truong hop case 4: 0. Chuong trinh cta bai toan cu
thé nhu sau:
program maths;
uses cCcrt;
const
fi='C:\math.inp';
fo="'C:\math.out';
var
n,m,so: integer;
f,g: text;
Procedure xu ly;
var a,b,dem: integer;
Begin
dem:=0;
for a:=1 to n-2 do
for b:=a+1l to n-1 do
if (a*a+b*b+m) mod (a*b)=0 then dem:=dem+1;
so:=so+tl;
writeln(g, 'case ', so, ': ', dem);
end;
Begin
assign(f,fi); reset (f);
assign (g, fo); rewrite(qg);
so:=0;
repeat
read(f,n,m);
if (m=0) and (n=0) then break;
xu ly;
until false;

close () ;

close(qg);
end.
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Bai 3: Stupid

File vao: stupid.in

File ra: stupid.out Gioi han thoi gian: 1 giay
File chwong stupid.pas Gidi han by nhé: 64 KB
trinh:

o) truong dai hoc XYZ, tat ca cac sinh vién déu c6 ma cac nhan 1a mot sd co 6 hodc 7
chir s6. Nhung né khong phai 1a mot sd bat ky. Chi céc sb co tong kiém tra véi chit s6 0
& hang don vi thi c¢6 thé 1a mi cac nhan hop 18.

Viéc tinh tong kiém tra ctia mot ma ca nhan nhu sau: nhan lan luot cac chir sé ciia mi ca
nhan tu phai sang trai voi cac $6 tuong tng 9, 7, 3. Sau d6 cong tat ca céc tich lai véi
nhau. Vi du:

Mi ca: 1 3 9 0 2 7 2
nhéan

Thrasb : 9 7 3 9 7 3 9
Tich 9 21 27 0 14 21 18

Do d6 tong kiém trala 9 + 21 + 27 + 0 + 14 + 21 + 18 = 110, chir s6 hang don vi
la 0, vi vy ma nay 12 hop 1&. P6i khi c6 nhiing sinh vién viét chir rat xau, vi vay gido
vién khé xac dinh dugc ma cé nhan. Ban c6 nhi€ém vu gitp d6 ho trong trudng hop dac
biét ndy, & d6 c6 dung 1 chir s6 khong doc duge. Trong truong hop nay, chit sé khong
doc dugc 1a tinh duoc (ludn c6 chinh xac 1 chit sé dung). Cha y rang luc dau cac sinh
vién viét rat tap trung, do do6 chix s6 dau tién 1a ludn doc duoc va khac 0.

Dir liéu: File vao gdm mot dong chira mot md ca nhan véi mot chit s duoc sira bang
mot dau hoi chdm va c6 d¢ dai 6 hodc 7 chit so.
Két qua: File ra gdm mot dong ghi ma ca nhan ding.

Vi du:
stupid.in stupid.out
13?0272 1390272
375678 335678
345778 345778
314?592 3146592
Huéng dan:

_ Ddi véi bai toan nay vi trong dir liéu vao c6 ddu ?” nén phai dung dir liéu kiéu xau.
_ Pic biét quan trong v6i bai toan nay 1a viéc chuyén tir ki ti sang sd ta phai dung ham
ord(alk])-48
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Chuong trinh cu thé nhu sau:
program stupid;
uses crt;

const
fi="'C:\stupid.inp"';
fo="'C:\stupid.out"';

thua so:arrayl[0..2] of integer = (9,7,3);
Var a: string;
f: text;
Procedure doc;
Begin
assign(f,fi); reset (f);
readln (£, a);
close(f);
end;

Thii tyc xtr Iy ¢6 thé viét theo mot trong 2 cach sau:
Céch 1:
Procedure xu ly;
var i,k,n,j,sum: longint;
so: char;
Begin
n:=length(a);
for i:=1 to n do 1if af[i]='?' then
Begin
Ji=1i;
for so:='0"' to '9' do
Begin
aljl:=so;
sum:=0;
for k:=1 to n do
sum:=sum + (ord(alk])-48)*thua so[ (k-1) mod 3];
if sum mod 10 =0 then break;
end;
end;
end;
Céch 2:
n:=length(a);
for i:=1 to n do if a[i]='"?' then break;
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for so:='0'" to '9' do

Begin
ali] :=so;
sum:=0;

for j:=1 to n do

sum:=sum + (ord(al[j])-48)*thua so[(j-1) mod 3];

if sum mod 10 =0 then break;

end;

end;

Procedure ghi;

Begin

assign(f, fo); rewrite (f);

writeln(f, a);

close(f);

end;

Begin

doc;

xu ly;

ghi;

end.

Luu y: Trong mang thua_so ta bat budc phai dung 1a [0..2]

thua so:array[0..2] of integer = (9,7,3);

ma khong thé dung [1..3] boi vi khi tinh tong ta dung dén sb du khi chia hét cho 3 ( ma
lnmﬂékhidﬁacm)3dﬁcé3sédulé&],2)thua_so[(j—l) mod 3];

Bai 4: S6 chinh

File vao SOCHINH.INP

File ra SOCHINH.OUT

File chuwong trinh SOCHINH.PAS

Gidi han thoi gian 1 giay

Cho diy gdm n sd nguyén sb a;, ay, ..., @, Hiy tim s6 xuat hién nhiéu 1an nhét trong
day.

Dir liéu: Dong dau tién cia file vao chtra s6 nguyén duong n (n < 1.000.000). Dong thi
i trong s6 n dong tiép theo chira mot sd nguyén a; (0 < a; < 10.000, 1 <i < n).

Két qua: File ra bao gdom mot dong duy nhat chtra s6 xuat hién nhiéu nhat va s lan
xuat hién ciia n6 trong day. Néu co6 nhiéu s6 nhu vay, hay dua ra s 16n nhat.

Vi du:
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SOCHINH.INP SOCHINH.OUT
6 82

5

1

8

2

8

3)

Program So chinh;
Uses crt;

Const
fi = '"C:\sochinh.inp';
fo = 'C:\sochinh.out';
Var

dem : array[ 0..10000] of longint;

il : text;
Procedure doc;
Var i, n, so : longint;
Begin
fillchar (dem, sizeof (dem),
assign(f, fi); reset(f);

read(f, n);

for 1 := 1 to n do
begin
read (f, so);
dem[ so] := dem so ] +
end;

close () ;
End;

Procedure ghi;

Var i, main : longint;
Begin

main := 0;

for 1 := 1 to 10000 do

0)

1;
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if dem[ i] >= dem main] then main := 1i;
assign(f, fo); rewrite(f);
writeln(f, main, ' ', dem main]);

close () ;

End;
Begin

doc;

ghi;
End.
Bai 5: TAM GIAC SO (Pé thi HSG Ha Tay nam 2006)

7
3 8
8 1 0
2 7 4 4
4 5 -2 6 5

Hinh trén mé ta mot tam giac sé co sd hang N=5. Di tir dinh (s6 7) dén dy tam giac
bang mot duong gap khuc, mdi budce chi duoc di tir s6 & hang trén xuéng mot trong hai
s6 dung ké bén phai hay bén trai ¢ hang dudi, va tinh tich cac sb trén dudng di lai ta
duoc mot tich.
Vidu: Puongdi7 8 1 4 6cotichla S=1344, duongdi 7 3 1 7 5 co6 tich 1a S=735.
Yéu cau: Cho tam giac sb, tim tich cia duong di c6 tich 16n nhat
Dir 1iéu vao tur file van ban TGS.INP:

e Dong dau tién chira sé nguyén n (0<n<101)

e N dong tiép theo, tir dong thir hai dén dong thit N+!: Dong thir i ¢ (i - 1) sd cach

nhau boi dau cach (Céc sb co gia tri tuyét d6i khong vuot qua 100)

Két qua: Pua ra file van ban TGS.OUT mot s6 nguyén - 1a tich 16n nhat tim dugc

TGS.INP TGS.OUT
5 5880

7

3 8

810

2 7 4 4

4 5 -2 6 5
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*TAI LIEU THAM KHAO

1, Tai liéu chuyén tin quyén 2 — H6 S§ Pam chii bién
2, Gido trinh Giai thuat va lap trinh — Tac gia L& Minh Hoang
3, Mot so tai liéu khac cia cac dong nghiép
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