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Ky thuét 1ap trinh dé quy



& 2 budc giai bai toan
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= Xac dinh két qua bai toan
dong dang tu don gian dén
phuc tap = Két qua cudi cung.

—————————

= Phan tich thanh bai toan dong
dang nhung don gian hon.

= Dung lai & bai toan dong
dang don gidn nhat cd thé xac
dinh ngay két qua.

Ky thuét 1ap trinh dé quy
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Khai niém dé quy

. ~ <Khai niém
Van de dé quy la van dé dugc
5 dinh nghia bang chinh no.
Vi du
B Tong S(n) dugc tinh thdng qua
tong S(n-1).

- %2 diéu kién quan trong
: > Ton tai budc dé quy.
> Diéu kién dung.

Ky thuét 1ap trinh dé quy



Ham dé quy trong NNLT C

< Khai niém
= Mot ham dudc goi la dé quy néu bén trong
than cua ham do co I6i goi ham lai chinh no
mot cach truc ti€p hay gian tiép.

Loi goi HAm2

. LOI goi HAM
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Ky thuét 1ap trinh dé quy



@ Cau truc ham dé quy
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Phan dé quy
) . (Recursion step)
Bm .. LS goi Ham' Co su dung thl:lat toan dang
T gQ"'a _________ T ducoc dinh mghia.

Ky thuét 1ap trinh dé quy



@ Phan loai

| Trong than ham cé duy nhat mot
?//‘ TUYENTINH | 1 | I6i goi ham goi lai chinh nd mot

’\/’ cach tudng minh.

- / Trong than ham cé hai IGi goi
NHIPHAN | o | 20 J

ham goi lai chinh nd6 mot cach

7 tudng minh.
HO TUONG
Trong than ham nay cé IGi goi ham téi
PHI TUYEN 3 ham kia va bén trong than ham kia c6
- ‘ I0i goi ham t&i ham nay.
& S

Trong than ham cé IGi goi ham lai chinh
nd dudc dat bén trong than vong Iap.
Ky thuét 1ap trinh dé quy
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bé quy tuyén tinh

e
e
L]
......
"
Er ]
L]

*
A
.....
.. Y
'. *
Ll *
LR

Cau triic chirong| trinh

<Kiéu> TénHam(<TS>) {
if (<bK dung>){

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

}

TinhS(n)=1+2+ ..+n
=2 S(n)=S(h—-1) +n
PK dung: S(0) = 0

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

}

.

Ky thuét 1ap trinh dé quy




@ Pbé quy nhi phan
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Tinh s6 hang th(' n cua day

i AN Fibonacy:
« o ¢ o¢ o f(0) = f(1) = 1

- fnN)=flh-1)+f(h-2)n>1
Cau truc chrong trinh

PK dung: f(0) =1vaf(l) =1
<Kiéu> TénHam(<TS>) {
if (<bK dung>) {

.. Chuang trinh :.
long Fibo(int n)
{

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

if(n==0]||n==1)
return 1;
return Fibo(n—1)+Fibo(n-2);

... TéenHam(<TS>); ;

. |

Ky thuét 1ap trinh dé quy




@ Pé quy ho tudng
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Cau triic chirong| trinh

<Kiéu> TénHam1(<TS>) {
if (<BK dirng>)
return <Gia tri>;
... TenHam2(<TS>); ...

}
<Kiéu> TénHam2(<TS>) {

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

}

Tinh s6 hang th(' n cua day:
x(0) =1,y(0) =0
Xx(n) =x(h—1) +y(n-1)
y(n) = 3*x(n—-1) + 2*y(n — 1)
PK dung: x(0) =1, y(0) =0
.. Chuong trinh :.

long yn(int n);
long xn(int n) {

if (n == 0) return 1;

return xn(n-1)+yn(n-1);
)
long yn(int n) {

if (n == 0) return O;

return 3*xn(n-1)+2*yn(n-1);

¥

Ky thuét 1ap trinh dé quy
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bé quy phi tuyén
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Cau triic chirong| trinh

<Kiéu> TénHam(<TS>) {
if (<bK dung>) {

return <Gia Tri>;
} \
... Vong lap {
... TenHam(<TS>); ...

}

Tinh s6 hang th(' n cua day:
x(0) =1

x(n) = n2x(0) + (n-1)2x(1) + ...
+22x(n—-2) + 12x(n—-1)

PK dung: x(0) = 1

.. Chuang trinh :.

long xn(int n)

{
if (n == 0) return 1;
long s = 0;
for (int i=1; i<=n; i++)

s = s + i*i*xn(n—i);
return s;
: _l

Ky thuét 1ap trinh dé quy
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Cac budc xay dung ham dé quy

Tbng quat hoa bai toan cu thé thanh bai
toan tbng quat.

Théng sb hoa cho bai toan tbng quat
VD: n trong ham tinh téng S(n), ...

Chia bai toan tbng quat ra thanh:
= Phan khéng dé quy.
= Phan nhw bai toan trén nhwng
kich thwéc nhod hon.
VD: S(nN)=S(n—-1) +n, ...

Céc trwdng hop suy bién ctia bai toan.
Kich thwdc bai toan trong trwd'ng hop
nay 1a nhd nhét.

VD: S(0)=0

Ky thuét 1ap trinh dé quy



& Co ché& goi ham va STACK

D

MM
— >

Thei gian

Ky thuét 1ap trinh dé quy



G Nhanxét

< Co ché goi ham dung STACK trong C phu hop
cho giai thuat dé quy vi:
= Lwu thdng tin trang thai con dé dang moi khi
goi de quy.
= Thwe hién xong mét lan goi can khéi phuc
thong tin trang thai trwdc khi goi.
= L&nh goi cudi clng sé& hoan tat dau tién.

Ky thuat lap trinh dé quy



@ Vi du goi ham dé quy

< Tinh s0 hang th( 4 cua day Fibonacy

Ky thuét 1ap trinh dé quy



@ Mot sé Ioi thudng gap

<»Cong thuc dé quy chua dung, khong tim dugc
bai toan dong dang don gian hon (khong hoi tu)
nén khong giai quyét dugc van de.
<»*Khong xac dinh cac truéng hgp suy bién — neo
(diéu kién dung).
< Thong diép thudng gap la StackOverflow do:
= Thuat giai dé quy dung nhung so lan goi dé
quy qua Ién lam tran STACK.
= Thuat giai dé quy sai do khong hoi tu hoac
khong co diéu kién dung.

Ky thuat lap trinh dé quy



@ Cac van de dé quy thong dung




G 1Hethictuy hdi

< Khai niém
= Hé thdtc truy hoi cua 1 day Anla cong thuc
biéu dién phan tr Anthdng qua 1 hodc nhiéu
sO hang truGc cua day.
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Ky thuét 1ap trinh dé quy



@ 1.Hé thd'c truy hoi

“Vidul
= Vi trung cU 1 gid lai nhan doi. Vay sau 5 gic
sé cO may con Vi trung néu ban dau co 2 con?
< Giai phap
= Goi V,, la s6 vi trung tai thai diém h.

= Ta co:
* Vi, = 2Vp,
o VO =)

= Dé quy tuyén tinh vdi V(h)=2*V(h-1) va diéu
kién dung V(0) = 2

Ky thuat lap trinh dé quy



@ 1.Hé thd'c truy hoi

“*Vidu 2
= GUi ngan hang 1000 USD, lai suat 12%/nam.
SO tién co dudc sau 30 nam la bao nhiéu?
< Giai phap
= Goi T, la s6 tién c6 dugc sau n nam.

= Ta co:
eT =T.,+0.12T , = 1.12T
e V(0) = 1000

= Dé quy tuyén tinh v4i T(n)=1.12*T(n-1) va
diéu kién dung V(0) = 1000

Ky thuat lap trinh dé quy



2.Chia dé tri (divide & conquer)

s on ... Tri(bai toan P
2 Khai niém ri(bai toan P)

= \ = V 4 N\ {

= Chia bai toan thanh if (P dd nho)

nhiéu bai toan con. els’étf ly P
= Giai quyét tung bai { o

toan con. PP,
= Tong hap két qua forrr(,-i(';t f_:l;,-<:__n;,_++)

tirng bai todn con S

dé ra I0i giai. TG ho 1 s

g } } P két qua

\

Ky thuét 1ap trinh dé quy



@ 2.Chia dé tri (divide & conquer)

“Vidul
= Cho day A da sap x€p th( tu tang. Tim vi tri
phan tur x trong day (néu cd)
< Giai phap
=mid=(+r)/2;
= Néu A[mid] = x = tra vé mid.
= Ngugc lai
e Néu x < A[mid] = tim trong doan [I, mid — 1]
e Ngudc lai = tim trong doan [mid + 1, r]
=> SU' dung dé quy nhi phan.

Ky thuat lap trinh dé quy



@ 2.Chia dé tri (divide & conquer)

“*Vidu 2
= Tinh tich 2 chudi s6 cuc I16n X va Y
< Giai phap
e X = Xor g X X1 Xo, Y = Yoo YoYoqnn Yo
= DAt X, =Xor 1. X, X=X 1. Xg D X=107X, +Xy
“ DALY, =Y, Y., Y=Y Yy D Y=100Y, +Yy
S X*Y = 102X, Y, + 10°(X,Y, +X\Yx)+Xy Y
va X Y +X\Yy = (XX Y ) EXY HX Y
= Nhén 3 s6 nhd hon (d6 dai 2) dén khi cd thé
nhan dudc ngay.

Ky thuat lap trinh dé quy



G 2

Mot

.Chia dé tri (divide & conquer)

sO bai toan khac

= Bai toan thap Ha Noi

= Cac gidi thuat sap xép: QuickSort, MergeSort

= Cac giai thuat tim ki€m trén cay nhi phan tim
ki€m, cay nhi phan nhiéu nhanh tim kiém.

s Luu
= K

n

k

y

ni bai toan I6n dudc chia thanh cac bai toan
N6 han ma nh{rng bai toan nho hon nay
nong dan gian nhiéu so vai bai toan goéc thi

K

n6ng nén dung ky thuét chia dé tri.

Ky thuat lap trinh dé quy



@ 3.Lan ngudc (Backtracking)

< Khai niém

= Tai buGc co nhiéu lua chon, ta chon thu' 1
budc dé di tiép.

= Néu khong thanh cdng thi “lan ngugc” chon
budc khac.

= Néu da thanh cong thi ghi nhan IGi giai nay
dong thai “lan ngugc” dé truy tim Ii giai mai.

= Thich hgp giai cac bai toan kinh dién nhu bai
toan 8 hau va bai toan ma di tuan.

Ky thuat lap trinh dé quy



Vi du

Ky thuét 1ap trinh dé quy



M6t s6 bai toan kinh dién

THAP HA NOI

TAM HAU

—— MA Bl TUAN

PHAT SINH HOAN V]|

Ky thuét 1ap trinh dé quy



& Thap Ha Nbi

M0 ta bai toan
= Cod 3 cot A, Bva Cva cot A hién co N dia.
= Tim cach chuyén N dia tUr cot A sang cot C
sao cho:
e MOt Ian chuyén 1 dia
e Dia I6n hon phai nam dudi.
e C4 thé sir dung cac cot A, B, C lam cdt trung gian.

Ky thuat lap trinh dé quy



& Thap Ha Nbi

————————————————————————————————————————————————————

Cot nguon A Cot trung gian B Cot dich C

Ky thuét 1ap trinh dé quy



g Tambhau

M0 ta bai toan
= Cho ban c¢G vua kich thudc 8x8
= Hay dat 8 hoang hau Ién ban cG nay sao cho
khong co hoang hau nao “an” nhau:
e Khong nam trén cuing dong, cling cot
e Khong nam trén cung dudng chéo xudi, nguac.

Ky thuat lap trinh dé quy



@ Tam hau - Cac dong

Ky thuét 1ap trinh dé quy
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Ky thuét 1ap trinh dé quy



X Tam hdu - Cac dudng chéo xudi

*14 *13 "12 11 10 "9 g °

Ky thuét 1ap trinh dé quy



X Tam hau - Cac dudng chéo ngugc

7° 8° 9Y 10" 11¥ 12° 13" 14°

Ky thuét 1ap trinh dé quy



=X Tam hdu - Cac dong
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<*MO0 ta bai toan
= Cho ban cG vua kich thudc 8x8 (64 0)

= H3y di con ma 64 nudc sao cho moi 6 chi di
qua 1 lan (xuat phat tu’ 6 bat ky) theo luat:

Ky thuét 1ap trinh dé quy



@ Phan tich giai thuat dé quy

< SU dung cay dé quy

(recursive tree)
= Giup hinh dung buGc phan tich va thé ngugc.
= Budc phan tich: di tu trén xuéng dudi.
= BuGc thé ngudc di tu trai sang phai, tu dudi
lén trén.
= Y nghia
e Chiéu cao cua cay < Do Ién trong STACK.
e SO nut & SO Ioi goi ham.

Ky thuat lap trinh dé quy



@ Nhan xet

< Uu diém
= Sang sUa, dé hiéu, néu rd ban chat van de.
= Tiet kiem thdi gian thuc hi€n ma nguon.
= MOt sO bai toan rat kho giai néu khong dung
dé qui.
< Khuyét diém
= Ton nhiéu bd nhg, thdi gian thuc thi lau.
= Mot sO tinh todn cd thé bj I&p lai nhiéu lan.
= Mot sO bai toan khong co IGi giai dé quy.

Ky thuat lap trinh dé quy



@ Vi du cay dé quy Fibonacy
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Ky thuét 1ap trinh dé quy



@& Khir dé quy (tham khao)

< Khai niém
= Pua cac bai toan dé quy vé cac bai toan
khong su’ dung dé quy.
= Thudng su dung vong lap hodc STACK tu' tao.

Ky thuét 1ap trinh dé quy



G Tong ket

<*Nhan xeét

= Chi nén dung phuong phap dé quy dé giai cac
bai todn kinh dién nhu giai cac van dé “chia
dé tri”, “lan nguoc”.

= Van dé dé quy khong nhat thi€t phai giai
bang phuong phap dé quy, co thé s dung
phudng phap khac thay thé (khir dé quy)

= Tién cho ngudi lap trinh nhung khong toi uu
khi chay trén may.

= BuGc dau nén giadi bang dé quy nhung ting
budc khir dé quy dé nang cao hiéu qua.

Ky thuat lap trinh dé quy




& Baitap

< Bai 1: Cac bai tap trén mang su dung dé quy.
< Bai 2: Viét ham dé quy xac dinh chiéu dai chuoi.
< Bai 3: Hién thi n dong clia tam giac Pascal.

= ali][0] = a[i][i]] = 1

= ali][k] = a[i-1][k-1] + a[i-1][K]
Dong 0: 1

bong 1: 11

bong 2: 121

bong 3: 1331
bong4:14641

Ky thuat lap trinh dé quy



& Baitap

< Bai 4: Viet ham dé quy tinh C(n, k) biét
=C(n,k) =1néuk =0hoack =n
*C(n,k)=0néuk >n
= C(n ,k) = C(n-1, k) + C(n-1, k-1) néu 0<k<n

< Bai 5: Poi 1 s6 thadp phan sang cd s6 khac.

< Bai 6: Tinh cac tong truy hoi.

<+ Bai 7: Bai toan “Thap Ha N&i”.

<+ Bai 8: Bai toan "8 hau”.

< Bai 9: Bai toan “Ma di tuan”.

Ky thuat lap trinh dé quy



