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= Duyét toan bo la gi?

= Ham dé quy

P
P
P

nat sin

nat sin

nat sin

n moi day nhi phan

N moi hoan vij

h cac tap con

TRUONG XUAN NAM



S.
Duyét toan bo 1a gi? 5l

= Duyét toan bd = Dung strc manh cdia may tinh dé xem xét
moi treong hop cé thé xay ra

= Trong thuc té day chinh la tan dung lgi thé cia may tinh

so vOi con nguoi (lam viéc don gian, khong mét moi, xét
nhiéu tinh hudng)

= Chang han: tinh téng cac s 1+2+3+...+2017

= May tinh:

for (1 =1, k = 0; 1 <= 2017; i++) k+=i;

= Con nguoi:

k = 2017%(2017+1)/2;

= Thyc té cudc song sO lwgng bai todn cé cach giai “tat”
(khéng duyét toan bd) la twong doi it
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Duy¢t toan bo 1a gi1?

= C6 nhi*ng bai todn duyét toan bd rat dé:
= Tim ban diém cao nhat trong 16p
= Tim dong ngan nhat trong file
= C6 nhi*ng bai todn duyét toan bd khéng dé:
= Phat sinh moi cach dat cdp ngoac vao biéu thirc
* Biéu thirc: a*b+c*d

e Cac phuvong an: a*b+c*d, a*(b+c)*d, (a*b+c)*d,...

= H3y chi ra moi cach chia mot
hinh chit nhat kich thuvdc m x n 3
nguyén thanh cac hinh chir nhat
con do6 dai canh nguyén
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Duye¢ét toan bo la gi? N
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" Co nhirng bai toan ngoai cach duyét toan bo hién nay
nguwoi ta chua biét cach nao khac
= Bai todn nguoi du lich: xuat phat tir khach san, tim duwong di
ngan nhat qua cac diém tham quan trong thanh phd roi tré vé
khach san ban dau
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Ham d¢ quy il

= Xuat phat tir y twong chia bai toan [&n thanh cac bai toan
con twong tu dé giai
= Ham dé quy la mot ham trong qua trinh thuc thi co goi
chinh lai n6
» Goi ngay chinh nd: dé quy truc tiép
» Goi long vong qua ham khac: dé quy gian tiép
= Vi du vé dé quy truc tiép: tinh USCLN
int uscln(int a, int b) {
if (b==0) return a;
return uscln(b, a % b);
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S.
Ham d¢ quy ’1% .

= Tinh sO Fibonacci th n

f(5)

= f(0)=0 N
- (1) -1 AN
= f(n) =f(n-1) + f(n-2) (2) 2) f(1)
o . / \ / / O\

= Viét 0 dang dé quy 2)  f(1) §1)  fo0) f(1)  F0)
int fibo(int n) { ﬂjﬁ o)

if (n < 2) return n;
else return fibo(n-1) + fibo(n-2);
}

= Khong phai dé quy luc nao cling hay
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Ham d¢ quy “\[[/

= Ham dé quy cé thé xem nhw |&i gidi cha viéc thuce hién rat
nhiéu vong lap lI6ng nhau, dac biét la khi ta chwa biét s6
lvong vong lap la bao nhiéu
void process(int depth) {
if (depth == 0) {
// xir ly
return;

}
for (int 1 = 0; 1 < n; i++)
process(depth - 1);



Phat sinh mo1 day nhi phan

= Nhap 1 s6 n nguyén, hay phat sinh moi day nhi phan cé
dd dain
= N=2:00,01, 10, 11
= N=23:000, 001, 010,011, 100, 101, 110, 111

= Y twong:
= S th& nhat cé thé nhan giad tri 0 hoac 1
* Chon so th&r n =0, ta sinh moi d3y con c6 d6 dai n-1 va ghép
v@i sO th& n |a xong
* Chon so th& n =1, ta sinh moi d3dy con c6 d6 dai n-1 va ghép
v3i s6 th& n |a xong
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Phat sinh mo1 day nhi phan

= Chuong trinh:
void sinh(int n) {
if (n == 0) { /* sinh xong, in ra */ }

else {
a[n] = 0; sinh(n-1);
a[n] = 1; sinh(n-1);
}
}

= Cé thé dung y tudng twong ty dé sinh moi day tam phéan,
tu phan,...

TRUONG XUAN NAM 10



.. C e . . <&

Phat sinh mo1 day nhi phan T

= Viéc sinh d3dy nhi phan, tam phan,... c6 veé la mot y twong
ngd ngan, sé dung vao viéc gi?

= Ban chat la viéc xét duyét moi tap con!
" Tap cha: {0,1,2}
= Cactap con: @, {0}, {1}, {2}, {0,1}, {0,2}, {1,2} va {0,1,2}

= Mot Idp cd n hoc sinh, dugc chia thanh 2 ddy, hay chi ra
moi cach chia co thé.
» Nhitng ngwoi thudc day th& nhat danh sé 0.
» Nhitng nguwoi thudc day th hai danh sé 1.
= Nhu vay viéc phan day thuc chat la danh s6 01 cho tat ca n hoc
sinh trong |op.
= Chi ra moi cach chia day ~ chi ra moi cadch danh sé cé thé



: : : Y.
Phat sinh moi day nhi phan 5

= Tir y twong duyét moi day nhij phan hay phat sinh moi tap
con, ta cd thé cé phwong phap khéng dé quy don gian
sau day dé xuyét toan bd
for (int a = 0; a < (1 << n); a++) {
// xu ly theo a

for (int a = 0; a < (1 << n); a++) {
vector<int> subset;
for (int i = 0; i < n; i++) {
if (a & (1 << 1)) subset.push_back(i);



: : : Y.
Phat sinh mo1 day nhi phan 3‘% .

1.C6 n t& tién c6 ménh gia ag, @y, ..., a,1. Hay chira
moi cach chon tif n tJ tién d6 mot so td dé tong so
tien 1a X
= M3 hda: dudc chon la 1, khéng dugc chon [a 0
= Phat sinh mc_)i(déy phi \phén dd dai n, v6i mdi cach phat sir)h
ta tinh xem tong s tién dudc chon co la X hay khdng? Neéu
ding bang X thi in ra cach do.
= Cha y: I5i gidi nay chua hay 13m
2.Cho xau 123456789, hay In ra moil cach dat cac dau
+ ho3c - vao gilta xau dé dugc biéu thic cé gia tri
ding bang 17.
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at sinh mo1 day nhi phan

3.M&t ban 3n cé n ngudi ngdi quanh, ngudi ta don cho
moi ngudi m&t moén 3n, thuc don chi cé 3 mon A, B
va C. Hay chi ra moi cach don d6 3n théa man diéu
kién: khéng cé 3 ngudi nao lién tiép coé do 3n giong
nhau.

4.Mbt ngudi lai xe thé can chd n moén hang ning a;,
a,,...a, kilogram. D€ de dang di chuyén, ngudi dé phai

C
C

nia n mén hang sang 2 phia cla xe thd sao cho
nénh [éch can ndng gilta 2 bén cang nho cang tot.

|_

3y chi ra phuong an tot nhat.
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Duyét nhanh hon? 5

= Mudn tang toc d0 cua cac bai toan duyét, c6 2 chién lwogc
co ban
= Khong duyét thira (tinh cai khéng can thiét)
= Khong duyét lai (tinh cai da tinh tw trudc)
= Khéng duyét lai = dung bd nhé dé lwu trir cac két qua d3
tinh = dé quy c6 nho

= Khong duyét thira: rat nhiéu chién lwoc

= Cac chién luvoc dua trén quay lui:
= Cat nhanh: khéng di nhi*tng nhanh ma ta biét chac 1a khéng
chra nghiém
= Nhanh cdn: khong di nhirtng nhdnh ma ta biét xac xuat cé
nghiém kha thap (hodc bang 0)



