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Biidc 2. Thé nguoc

4c dinh ket qua bai toan dong
dang tu don gian den phuc tap

V4

‘ &t qua cuoi cung.
.+ n-1

han tich thanh bai toan dong
dang nhung don gian hon.

Ung lai 6 bai toan dong dang
don gian nhat cé thé xac dinh
022012 Nhgay két qua. Ky thuat 14p trinh dé& quy
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“*Khai niém
Van dé dé quy la van dé dudc
dinh nghia bang chinh né.
“Vidu
Tong S(n) dudc tinh théng qua
téng S(n-1).
2 diéu kién quan trong
» Ton tai buéc dé quy.
> Diéu kién dung.

Ky thuat 1ap trinh dé quy



Ham de quy trong NNLT C

 Khai niem
— Mé&t ham dudc goi 1a dé quy néu bén trong than
cua ham d6 c6 Ioi goi ham lai chinh né mét cach
truc tiep hay gian tiep.

... Ham(...) ... Ham1(...) ... Ham2(...)
{ { {
L3i goi Ham L3i goi Ham?2 L3i goi Ham1
} = }
PQ truc tiép PQ gian tiep
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~ Phan dung
B dung>yBase step)

->dinh nghia

Phan dé quy
(Recursion step)

oi Hant Co6 st dung
' dinh nghta.

+ Phén khdi ti
ket thiic cua|thuat toan
., .». Khéng chua
1 <Gia tri J

nh toan hoac diém

phan dang dugc

thuat toan dang dudc
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Phan loai

o

y y \, Trong thdn ham c6 duy nhat mot
“""""\1{,/ ‘llmlm||||||||||||||||||||||TUYEN TINRE 1 1o goi ham goi fai chinh no mot

< ﬂ””‘ =~ Céachtuong minh.
o ———

_—
: g Trong than ham c6 hai Ioi goi
NHIPHAN = 9 | ham goi fai chinh no mét cach
tuogng minh.
HO TUONG

g ~ Trong than ham nay c6 I0i goi ham tdi
PHI TUYEN 3 | ham kia va bén trong than ham kia co6
IGi goi ham tGi ham nay.
4 i
| —
Trong than ham cé Ioi goi ham lai chinh
né dudc dat bén trong than vong lap.
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Cau'triic chuong trinh

<Kiéu> TénHam(<TS>) {
if (<DK duing>) {

return <Gia Tri>;
}
... TénHam(<TS>); ...

}

5/ De quy tuyén tinh

TinhS(n)=1+2+ ...+n
=2 S(N)=S(n—1) +n
bK dung: S(0) =0

.. Chuadng trinh ..
long Tong(int n)
{
if (n ==0)
return O;
return Tong(n—1) + n;

}
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quy nhi phan

5Be

N e e

Tinh s6 hang thi n cla day
A0 A A Fibonacy:
¢ 0 ¢ vé O f(O) f(1) 1
— f(n) = f(n — 1) + f(n 2)n>
Cau truc' chueng trinh DK dung: f(0) = 1 vaf(1) =
<Kiéu> TénHam(<TS>) { \
: . .. Chuong trinh :.
f (<DK dut
| (< ng>){ long Fibo(int n)
return <Gia Tri>; { ,
} : if (Nn==01n==1)
. TénH: TS>): return 1;
e am(<Ts>) return Fibo(n—1)+Fibo(n—-2);
.. TenHam(<TS>); }
}
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&= Dé quy ho tuong
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Cau'triic chuong trinh

<Kiéu> TénHam1(<TS>) {
if (<DK dung>)
return <Gid tri>;
... TenHam2(<TS>); ...

}
<Kiéu> TénHam2(<TS>) {

if (<DK dung>)
return <Gid tri>;
... TénHam1(<TS>); ...

}

Tinh s6 hang thi n cla day:
x(0)=1,y(0)=0
x(nN)=x(n—1) +y(n—1)
y(n) =3*x(n—1) + 2*y(n — 1)
PK dung: x(0) =1, y(0) =0
.. Chuadng trinh ..

long y(int n);
long x(int n) {

if (n==0) return 1;

return x(n-1)+y(n-1);
}
long y(int n) {

if (n == 0) return O;

return 3*x(n-1)+2*y(n-1);
}

Ky thuat 1ap trinh dé quy
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g= Dé quy phi tuyen

.. ................... . \V/1 du
Tinh s6 hang thi n cla day:
. A° . ’ x(0) = 1
o ‘« o o dév x(n) = n2(0) + (n-1)2x(1) + ... +
; 22x(n—2) + 12x(n —1)
Cau'tric chtong trinh PK duing: x(0) = 1
<Kiéu> TénHam(<TS>) { | o
if (<DK duing>) { B Chuang trinh .
long x(int n)
return <Gia Tri>; { .
) ' if (n==0) return 1;
> = long s = 0;
... vong la )
Tégnl-igrr{1(<TS>)' for (int i=1; i<=n; i++)
b S = S + I*i*x(n—i);
return s;
) }
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Cac buoc xay dung ham de quy

TOng quat héa bai toan cu thé thanh
bai toan téng quat.
VD: n trong ham tinh téng S(n), ...

Chia bai toan téng quéat ra thanh:
= Phan khong dé quy.
" Phan nhu bai toan trén nhung
kich thudc nho hon.
VD: S(n)=S(h—-1)+n, ...

Céc trudng hgp suy bién cua bai toan.
Kich thudc bai toan trong truong hop
nay la nho nhat.

VD: S(0) = 0
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Co ché goi ham va STACK

D() } (A D
.-l/:': \l“\,,
o A ~—
B(); v D
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Thoi gian
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Nhan xét

i
. T

* Co ché goi ham diing STACK trong C phu hop
cho gidi thuat dé quy vi:
— Luu théng tin chuong trinh con d& dang moi khi
goi dé quy.
— Thuc hién xong mot l1an goi can khéi phuc théng
tin chuong trinh trudce khi goi.

— Lénh goi cudi cling sé hoan tat dau tién.
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Vi du goi ham de quy

. Tinh so hang thi 4 cua day Fibonacy
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> Mét s6 16i thuong gap

+ Cong thuc dé quy chua dung, khong tim ducc
bai toan dong dang don glan han (khong hoi tu)
nén khong giai quyet dudc van de.

« Khong xac dinh cac truong hop suy bién — neo
(dieu kien du’ng)

- Thong diép thuong gap la StackOverflow do:
— Thuat giai dé quy dung nhung so lan goi dé quy
qua Ion lam tran STACK.
—Thuét giai dé quy sai do khdng héi tu hoac
khong c6 diéu kién dung.
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1.Hé thuc truy hoi

- N
s C

 Khai niem
— Hé thic truy hoi clia 1 ddy Anla cdng thiic biéu
dién phan tu Anthéng qua 1 hodc nhiéu s6 hang
trudc cua day.

Ao A1 An2 An1 [ Ham truy h6l }
Ao A1 kAn-zj \An1) [ Ham truy h6l }
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> 1.He thuc truy hoi

« Vidu 1

— Vi trung cU 1 gid lai nhan doi. Vay sau 5 gio sé
c6 may con vi tring néu ban dau cé 2 con?

. Giai phap
— Goi V, 1a sb vi trung tai thdi diém h.

— Ta co:
+ Vi, =2V,
e V,=2

= Pé quy tuyen tinh véi V(h)=2*V(h-1) va dieu
02/2012 klén dl‘l’ng V(O) — 2 Ky thuat Iap trinh dé quy
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> 1.He thuc truy hoi

e Vidu 2
— GUi ngan hang 1000 USD, |ai suat 12%/nam. So6
tién c6 dudc sau 30 nam la bao nhiéu?
. Giai phap
_Goi T, la s6 tién c6 dudc sau n nam.

— Ta co:
e T. =T ,+012T , =1.12T .
« T(0) = 1000

= De quy tuyen tinh voi T(n)=1.12*T(n-1) va
e diU Kkién diing T(0) = 1000
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 Khai niem

— Chia bai toan thanh
nhiéu bai toan con.

— Gidi quyét tung bai
toan con.

—Tong hop két qua
tung bai toan con dé
ra Ii giai.

Tén
b P ket g
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2.Chia dé tri (divide & conquer)

= e
S ol

e Vidu1

— Cho day A da sap xep thi tu tang. Tim vj tri phan
tU x trong day (néeu co)

. Giai phap

—mid=(I+r1)/2;

— Néu A[mid] = x = trd vé mid.

— Nguac lai
» Néu x < A[mid] = tim trong doan [I, mid — 1]
« Ngugc lai =» tim trong doan [mid + 1, 1]

= Su dung dé quy nhi phan.
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2.Chia dé tri (divide & conquer)
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e Vidu 2
— Tinh tich 2 chui s6 cuc I6n X va Y
. Giai phap
X=X, XX XY =Y, Y Y LY,
—_Dat X =X, ... X, X=X ... X, P> X=10"X,+X,
_PatY,=Y, ...Y., Y\ =Y. ,...Y, D Y=10"Y, +Y,
> X*Y = 102X, Y, + 107X, Y, +X Y} )+X Yy
2 Nhién 2 s6 nhé hon (d6 dai Yz2) den khi ¢o
the nhan dugc ngay.
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2.Chia dé tri (divide & conquer)

. Mot so bai toan khac

—Baitoant
—Cacgiait
— C4c giai t
kiém, cay

« Luuy

nap Ha NOi
huat sap xép: QuickSort, MergeSort

nut tim kiem trén cay nhi phan tim
nhi phan nhiéu nhanh tim kiem.

— Khi bai toan 16n dudc chia thanh cac bai toan
nho hon ma nhiing bai toan nho han nay khéng
don gian nhiéu so vdi bai toan goc thi khédng nén
dung ky thuat chia dé tri.

02/2012
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3.Lan ngudc (Backtracking)

k\ (J

 Khai niem
— Tai budc c6 nhiéu Iya chon, ta chon thit 1 budc
dé di tiep.
— Néu khéng thanh céng thi “lan ngugc” chon budc
kKhac.

— Néu da thanh céng thi ghi nhan 16i giai nay dong
thdi “lan ngugdc” dé truy tim Idi gidi méi.

— Thich hdp gidi cac bai toan kinh dién nhu bai
toan 8 hau va bai toan ma di tuan.
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A Y

&> 3.Lan ngudc (Backtracking)

W /
N o

« Vidu
— Tim dudng di tu X dén Y.

02/2012

XY,
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\

Ky thuat 1ap trinh dé quy
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i toan kinh dién

THAP HA NOI \_‘ ’_‘ .

PHAT SINH HOAN V|
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Thap Ha Noi

= e
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. M6 ta bai toan
— C6 3cot A, Bva Cva cot A hién cod N dia.

— Tim céch chuyén N dia tif cot A sang c6t C sao
cho:

. M6t lan chuyén 1 dia

. D7a I6n hon phai nam dudi.

. C6 thé st dung cac cot A, B, C l1am cot trung
gian.
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Cot ngudn A Cot trung gian B Cot dich C
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Tam hau

= e
S ol

- M6 ta bai toan
— Cho ban cd vua kich thuéc 8x8
— Hay dat 8 hoang hau Ién ban cd nay sao cho
khéng c¢6 hoang hau nao “an” nhau:
. Khéng nam trén cung dong, cung cot
. Khéng nam trén cung dudng chéo xudi,
nguac.
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@ Tam hau — Cac duong chéo xuoi

\\ \\ \\ \\ \\ \\ \\ \\\ \\a 2n'1 dU’éﬂg

N \ S N N S N \

e » ‘e e » °
14 13 12 11 10 9 8
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@~ Tam hau — Cac duong chéo ngudc

.// // // // // // // // ’ 2n'1 dUdﬂg

/ 4 P /

4 o ° s
/ 8 9 10 11 12 13 14
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j-i4n-1=8

Ky thuat 1ap trinh dé quy
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Ma di tuan

k\ (J

. MO ta bai toan
— Cho ban cad vua kich thudc 8x8 (64 0)

— Hay di con ma 64 nudc sao cho méi 6 chi di qua
1 1an (xuét phat tir 6 bat ky) theo luat:

02/2012 Ky thuat 1ap trinh dé quy 39
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Phan tich giai thuat dé quy

= e
S ol

. Su dung cay dé quy

(recursive tree)
— Giup hinh dung budc phan tich va thé ngudc.
— Buéc phan tich: di tu trén xudng dudi.
— Buéc thé ngudc di tU trai sang phai, tu dudi lén
trén.
—Y nghia
. Chiéu cao clia cay < Dé I6n trong STACK.
. SO nut <> So I6i goi ham.
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Nhan xét

= e
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. Uu diem
— Sang sla, dé hiéu, néu rd ban chat van dé.
— Tiét kiém thai gian thuc hién ma ngudn.
— M6t s bai toan rat khé giai néu khéng dung dé
qui.
. Khuyet diem
— T6n nhiéu bd nhd, thai gian thuc thi l1au.
— M0t s6 tinh toan cé thé bi 1ap lai nhiéu lan.
— M6t s0 bai toan khéng c6 16i giai dé quy.
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Khu dé quy (tham khao)

i
k\ (J

 Khai niem
— Pua cac bai toan dé quy vé cac bai toan khong
su dung dé quy.
— Thudng su dung vong 1ap hodc STACK tu tao.
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Tong ket

- Nhan xét
— Chi nén dung phudng phap dé quy dé gidi cac
bai toan kinh dién nhu gidi cac van dé “chia dé
tri”, “lan nguoc”.

— Van dé dé quy khong nhat thiét phai giai bang
phucng phap dé quy, c6 thé st dung phuong
phap khac thay thé (kh( dé quy)

— Tién cho ngudi 1ap trinh nhung khéng t6i uu khi
chay trén may.

— Budc dau nén gidi bang dé quy nhung tting budc
kht dé quy dé nang cao hiéu qua.
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« Bai1:
a. TinhS(m)=1+2+3..4+n

b. Tinh S(n) = 1% + 2%+ 3% + .- +n?
c. Tinh S(n) = 1+3+3+...+l
2 3 n

d. Tinh S(n) =%+%+%+...+ﬁ

1
Zn+1

e. Tinh S(n) =1+z+-++

f. Tinh S(n) = 1:12 + 2::1{3 + 3>1<4 et

02/2012

1

nx(n+1)
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- Bai 2: Tinh n!

. Bai 3: Tinh x"

- Bai 4: Tinh S(n) = 1+1.2+1.2.3+...+1.2.3...n

- Bai 5: Hay dém s0 lugng chir so clia s6 nguyén
duong n.

- Bai 6: Tinh phan t& tha' n cta day Fibonacci.

. F(0) =1, F(1) = 1;
. F(n) = F(n-1) + F(n-2)

- Bai 7: Viet ham dé quy tinh C(n, k) biet
—C(n,k)=1néuk=0hoack=n
—C(n,k)=0néuk>n

wezoz— C(n K) = C(n-1, k) + C(n-1, k-1) Néu Bkiatinsar 47




- Bai 8: Cho day an nhu sau:
a0 =1; a1=0; a2 =-1;
an = 2an-1 —3an-2 - an-3 (n>2)
Viét chuong trinh tinh s6 hang thi n cla day bang
hai cach:
a) Su dung ky thuat dé qui.
b) Khéng su dung ky thuat dé qui.
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