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Cu thé:

Néu bai toan
M6t sb thuat todn da biét dé giadi cau bai toan chinh va Thuat toan dé nghi.

$1. Gidi thiéu so lwgc vé thuat toan (Gianh cho ban nao mudn tim hiéu vé Thuat toan)

Khai niém vé Thuat toan
Thuat toan (Algorithm) 1a mét géi théng tin vé mot diy hitu han céc chi thi kha thi dé thyc hién
theo mdt thi ty xac dinh trong d6 thi thu dwoc két qua mong mudn.

Tinh chat co ban cha thuat toan

- S& chi thi phai hitu han.

- M&i chi thj phai kha thi.

- K&t qua phai dung dan.

- Phai ¢ tinh chat phé dung.

Gia tri cila mot Thuat todn thé hién & két qua ding dan hodc gan dung vadi d6 chinh xac cao va
téng thoi gian thye hién nho va tén it tai nguyén, bd nhé.

Trinh bay thuat toan

- Néu tirng budc cda Thuat toan (con goi la Giai thuét).
- V& lru d6, so do khéi (Diagram hay Flowchart).

- Gia lap trinh (Pseudo-Programming).

Céc cau tric co ban thuat toan
- Tudn ty: Lan luot thuc hién tir trén xudng, theo thi tu Thuat todn dé ra.
- Ré nhdnh:
a/- Néu ... thi ... Tréi lai thi ...
If <Diéu kién> then <Chi thj 1>;
Else <Chi thi 2>;
b/- Néu ... thi ... (ma khéng can Tréi lai).
If <Diéu kién> then <Chi thj 1>;
- Nhdy tv do sau kiéu kién nao dé.
Vi du: Nhap mat khau:
Budc 1: Viét “Mat khau = “.
Buwdc 2: Nhap mat khau.
Buwdc 3: Néu sai thi nh3y vé Budce 1.
- Ghép vai chi thi thanh mdt nhdm) sau mot diéu kién nao do.
Vi du: Gidi phuong trinh bac nhat ax + b = 0:
Né&u a = 0 thi {Cho x = -b/a; Viét “Dap sb: x = “; Viét gia trj cha x}
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- Ldp:
a/- C6 s6 1én cho trwdc (Duyét): Cho bién i chay tir 1 dén n: Vi mdi i thue hién thao téc.
Vidu: TinhténgS=a; +a, + ... + a0.
Cho téng S =0.
Cho chi s6 i tdng dan tir 1 dén 100: V&i mbi i dé thuc hién chithiS=S +a;.
b/- Héy thuc hién chi thi cho dén khi gép diéu kién dirng.
Vidu: TinhtdngS=1/1+1/2 + ... + 1/n + ... dén khi nao 1/n < 0.0000003.

S$=0, n=1

S =S+1/n, n=n+1

Sai

1/n < 0.0000003

¢/- Chirng ndo con théa man diéu kién thi con thuc hién chi thi.
Vi du: Con dai thi con an!

Sai

Plng

v

An

Nhirng thuat todn du phirc tap d&€n may ciing s& dugc thé hién qua cac ciu tric co ban néu trén
& nhitng doan thich hgp. Nhitng thuat todn néi tiéng phai k& dén nhu |a: Dé quy, Truy hoi, Vét
can quay lui, San su tlr trén sa mac, Cac thuat toan sap xép, Thuat toan Horner, Thuat todn
Gauss, Oclit va rat nhiéu da dung trong Todn hoc hay cdc nganh khoa hoc ky thuat khac!

M6t s6 vi du
Vi du 1: Thuat todn cdi mdy giat (sau khi d3 dat ché do giat ky/déi va chat liéu vai)
Bwdc 1: HUt nwdc va dun nudc.
Bwdc 2: Quay vat va.
Buwdc 3: Thdo nwdce va do dd duc clia nuwdc.
Budc 4: NEu nudce con duc thi vé Budce 1.
Bwdc 5: Quay ly tam.
Buwdc 6: Thao nwdc ra va dirng may.
Vi du 2: Thuat toan Horner tinh gia tri da thirc: P = ax” + ap.1X"™" + ... + ax + ao, V&i X cho trudc.
P={(...(anX + @n.1)X + an2)X + ... )X + ag,
Trinh bay theo céch gia 14p trinh:
Input n va x;
For k =n downto 0 do (Input ay);
ChoP=0;
For k =n downto O do {P < P*x +a, k=k—1}.
Print “Dap sb: P = “ va gid tri P. Hét.
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Chéng han: 5x° + 2x* + 7x + 8 = ((5x + 2)x + 7)x + 8. Tinh gid tri da thirc nay vdix = 6.
Khi dé qua trinh thyc hién thuat toan nhu sau:

Bacn=3;x=6;
Cachésfaz=5a,=2;a;=7vaay=38;
P=0;
k=3;P=0*6+az=a3;=5;k=3-1=2;
k=2;P=5%6+a,=32;k=2-1=1;
k=1,P=32*6+a,=199;k=1-1=0;
k=0; P= 199*6 +ap=1194; k=0-1=-1;

Dap s8: P = 1194.
Xem thém minh hoa: Cu tric ldp (Youtube).

$2. Tim mdt thuat todn cho bai toan xac nhan sd nguyén té

1. Néu bai toan: S& ty nhién n dwoc goi la s6 nguyén td (Prime Number) khi n cé ding hai udc s6
Ia 1 va chinh né. Sé ty nhién n khdng la s6 nguyén t8, con dugc goi la hop s8 (Combine
Number).
S8 nguyén té déng vai trd quan trong trong nhiéu Iinh vire, déc biét 1 trong kyc thuat mat ma.
Cé nhiéu bai todn lién quan dén khai niém s6 nguyén td, song cé hai bai todn sau day duwdc
nhiéu ngudi chu y:
a/- Liét ké cac s6 nguyén td trong mét tdp hop sé ty nhién nao d6. Bai nay d3 cé thuat todn Sang
Eratosthenes ndi tiéng, hau nhu ai cling biét!
b/- Cho trwdc mot sé tw nhién n tuy y. Xét xem n ¢6 12 s6 nguyén td khdng?

2. M®ot sé thuat toan da biét dé giadi cau b/ va Thuat toan dé nghi.
Cho trwdc mot sb tw nhién n, cé thé twong déi I6n di.

Thudt todn 1: (Dya theo dinh nghia s6 nguyén t&: Thir chia n cho cac s6 k tir 2 dén n-1)
Duyét k tir 2 dén n - 1: V&i mdi k dé:
Né&u n chia hét cho k thi {S6 n 13 hop s6 ; Thodt khoi Thuat toan}
Xuat k&t qua n 12 s6 nguyén té.
(Con goi la thuat todn “ngay tho”, phai lam n — 2 phép chia, qua nhiéu!).

Thudt todn 2: (Theo tinh chat: Mdi s6 tw nhién n khong chia hét cho s& |én n/2).
Gan giéng nhu Thuat toén 1, chi khdc méc 1a [n/2], nhung kha hon, it phép chia hon.

Thudt todn 3: (Dwa theo tinh chat rang mbi s6 ty nhién n khong chia hét cho k > [\/ﬁ ], vinéu
chia hét thi thuong 13 mot s6 k' < [N ] d3 duoc xét trude do rdi).

Gan giéng nhu Thuat toan 1, chi khac méc la [\/ﬁ ], nhung khd hon niva vi chi phai lam it phép
chia hon!.
- Vay da tét chua?
- VAn chua t6t vi phai thir chia cho nhiéu s6 khong can thiét, d6 |a cac s6 chan!
Thudt todn 4: (C6 |8 sé tét hon nita)
Néu n =0 hoac 1 thi két ludn ngay n |3 hop s6;
Trdi lai: Néu n = 2 hodc 3 thi n 13 s6 nguyén t&;
Trai lai: Néu n chan thi n 13 hop;
Trdi lai (tlr day n 13 s 1é 1&n hon 3): {
Chok=3;Chom= \/ﬁ; (m cé thé khéng nguyén)
Chirng nao (k khéng chia hét n va k < m) thi cho k tang 2;
Né&u k > m thi n 13 s6 nguyén té;
Tréi lai n 1a hop sb.

}
(Chi phai lam [(m — 1)/2] phép chia!).


https://youtu.be/8oiS_Eq686I

Thudt todn 4 trinh bay duéi dang lvu d6 nhu sau: (n, k va m 1a cac bién nguyén)

V

Not Prime

Prime

0 @

| Not Prime

g

k=3; m=[sqrt(n)]

-
N

n =0 (mod k)
andk<m

k=k+2

Not Prime




Chu y rang khi ddt sdn méc m = [sqrt(n)] thi ta cé thé dung cau tric For ... do nhu sau :

Input n;
If (n=0)or(n=1)then nis not prime;
Else

If (n=2) or (n=3) then nis prime;
Else
If n=0(mod 2) then nis not prime;
Else //tlr ddy nla s 1é& 1én hon 3:
{
m = [\/ﬁ]; //m nguyén
for(k=3;k<m; m+2)
if (n =0 (mod k)
{
nis not prime;
return(); //Két thuc
}
nis not prime;
}
Ap dung Thuét todn 4 :
Vidul V&in=91.

Tadatm = \/ﬁ ~ 9. Vi 91 khoéng roi vao trudng hop dac biét nén ta thyc hién:
k=3;
91 khéng chiahétchokvak<9nénk=k+2=5.
91 khéng chiahétchokvak<9nénk=k+2=7.
91 chia hét cho 7 nén diéu kién khéng thda man, k khéng dugc ting thém nita, va phai
ra ngoai vong lap.
Luc nay, do 91 = 0 (mod 7) nén két ludn 91 khéng 13 s6 nguyén té.
Vidu2.Véin=97.
Tadatm = \/ﬁ ~ 9. Vi 97 khoéng roi vao trudng hop dac biét nén ta thyc hién:
k=3;
97 khéng chiahét chokvak<9nénk=k+2=5.
97 khéng chiahét chokvak<9nénk=k+2=7
97 khéng chiahét chokvak<9nénk=k+2=9
97 khéng chiahétchokvak<9nénk=k+2=11.
11 khéng con < m nira, nén diéu kién khéng théda man, k khong duoc ting thém nira, va
phai ra ngoai vong lap.
Luc nay, do diéu kién 97 # 0 (mod 7) nén két luan 97 la s& nguyén t6.

Thudt todn 4 rat t6t nhwng van chua phai tdi wu, nhat 13 xac nhan s ty nhién rat lén. Nén

chang, ta thiét [ap trudc mot day (pi) g6m céc sé nguyén té6 <m, & ddym = [\/ﬁ 1. Réi khi cho k
chay tlr 2 t&i m, ta chi can xét xem n cé chia hét cho s6 nguyén td p, nao dé cla day khong!

DE y 12 trong khodng tir p, t&i m, luc lvgng cac s6 nguyén td it hon luc lvgng céc s6 1é, nén s
lan thir chia s& it hon!

Vay phai cai tién Thuat todn 4 thanh Thuat todn 5, gbm hai pha sau:
Pha 1. Dung Sang Eratosthenes dé rdi tao ra day (p,) cac s6 nguyén té trong khoang tir 2 dén m.
Pha 2. Cai tién budc nhay k = k + 2 thanh viéc budc nhay ty nhién cta chi s6 cla day (py).

Thudt todn 5.

Inputn; Chom = [\/ﬁ]; //m nguyén
//Tao ra day (p\) cac s& nguyén t6 tir 2 dén m.
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Cho i chay tir 2 d&n m: Cho p;= 1; //Chuan bj “sang”, sau d6 |a sang:
Choi chay tir 2 d&€n m//Duyét tir 2 dén m
Né&u (p; = 1) thi //Né&u nhi3n 13 1 thi cho cdc bdi sb cla i thanh 0.
{
Cho k=2; //Hé s& dé nhan v&i i
while (k*i <= m) {Cho p;«= 0; k = k+1} //Cho nhan cla bdi cla i bang 0
}
//Bang cach “sang” dé, cac sé nguyén t6 sé cé nhan a 1, hop s6 c6 nhan 13 0.
//Thu |8y day (py) 1a cédc s6 nguyén t8: p; =2, p,=3, ....
Cho k=0; //Chi s6 “lay da” cda day (py)
Choichay tir 2 dén m // i nao cé nhan la 1 thi chi s6 k tdng 1 don viva cho py =i
Néu (p;= 1) thi {Cho k = k + 1; Cho p,=i;}
Cho m =k; //S6 lugng cac sd nguyén té cla day dén day dugc an dinh.
//Phan chinh cla Thuat todn 5
If (n=0)or(n=1)then nisnot prime;
Else
If (n=2)or (n=3)then nis prime;
Else
If n=0 (mod 2) then nis not prime;
Else //tir ddy nla sé 1é 16n hon 3:
{
For(k=2; k<m;k++) //k=2tlclap=3
If (n =0 (mod py) then {n is not prime; Exit; //Thoat}
n is prime;

}

Thuat toan 5 c6 3 budc 1on la:

Budc 1. Nhap n va tinh méc m = [v/n ].
Buwdrc 2. Dung Sang Eratosthenes dé tim day (py) cac s6 nguyén t& < m, danh sd lai thi tu cac s6
nguyén té tir 1 dén va m (mdc mai) sé 1a sé lwgng cac s6 nguyén td < m (mdc cli). Nhu vy, s6
phép thir chia sé& it hon han!
Budc 3. Duyét k tir 2 dén m:
Néu n =0 (mod py) thi

{

K&t luan: n khéng phai 13 s6 nguyén td;

Thodt khéi Thuat toan;

}

Duyét xong, ma khong bj Thoat khdi Thuat todn thi n la sé nguyén té.

Lay lai vi du minh hoa & trén.
Véin=97,m=9;
//Sang Eratosthenes cho day (p) cuthéla p; =2, p, =3, ps=5; ps = 7. By gio m = 4.
//Vao phan duyét:
Cho k chay tlr 1 dén 4: Khdng thay lic nao n chia hét cho p,nén n is prime.
Véin=91, m=9.
//Sang Eratosthenes cho day (py) cuthélap;=2,p>=3,p;=5; ps = 7. Bay giod m = 4.
//Vao phan duyét:
Cho k chay tir 1 dén 4:
Khi k = 4 thi 91 chia hét cho p, nén két luan n |3 hop s va két thic qua trinh!
Y tudng thi vay, nhung khong biét véi s6 tw nhién rat I&n khi chay thoi gian ¢ bi doi lén khong, ,
va c6 dl bd nhé khong?! Chac 1a phai can dén 1ap trinh song song, véi thuat todn manh hon!
Ha NGi, ngay 9 thdng 5 ndm 2019
Pham Bdng Long



