CO BAN VE QUY HOACH DONG

Nguyén T6 Son

Hién nay, 1 mon Tin hc da duoc dua vao tedong pto théng. Go day, cac em
hoc sinh bp 11d8 duoc cung ép nhitng kién thic cin ban dé cd tté 1ap trinh. Trong
bai viét nay, tdi mong mén gilp dd cac em hc mot kién thic nang cao ¢n so \bi
chuong trinh sach gido khoa whuat toan Quy hach dong.

Ta lam ndt phép so sanh @@ thifit todn Quy hach dong va Chiadé tri. Biém
gidng nhau gia ching la thc hién chia bai toan thanh céc bai toan condnhon cé
cuing ndt logi van dé, giai tirng bai toan cod6 mot cach in luot, saudo két hop cac
loi giai condé thuduoc 10i giai cia bai toan nguyén ily.

Diém khac bit gita chiing:Chia dé trj chia bai toan thanh céac bai toan cac
ldp, saud6 cac bai toan con nayuwoc gidi mét cachdé quy, va cdi cung tng hop
cac bi gidi cua bai toan conié diroc 161 gidgi cua bai toandat ra; condic diém aia
Quy haich dong la né chia bai toan thanh cac bai toan con khadagldp, cé nglia 1a
cac bai toan con cung c6 chung céc bai toan cahheim (con @i la cac bai toan con
goi 1én nhau).Diéu d6 c6 nghia ring, Quy hach dong gai di giai lai mot bai toan
nhung né § sir dung mdt pheong phap Hu qua hon. Trong khido, réu sr dung Chia
dé tri s3 1ang phi &t nhidu thoi gian gii lai cac bai toan codo.

Nhu d& noi o trén, dé tranh tinh ting gii di giai lai mot bai toan, Quy hach
dong thrc hién phrong phap du trir két qua cia cac bai toan codd trén ndt bang.
Khi can tim két qua caa mdt bai toan con nao ta thin lay truc tiép tir bang ra.

Tuy nhién, cai kho rit dé giai mot bai toan Quy hech dong (QHP) 1a ¢ chd, ta
biét ring n6 1 not bai toan QHD, ngha la én phii xac dinh duoc cu trac con di vu
(cac bai toan condjlén nhau) éa bai toandit ra. Bé gitp cac em ép cin & dang
vé6i thuat toan nay, toié xuit viéc giai quyét thuit toan nay theo 5Sudc nhr sau:

Bwéc 1: XAacdinh du tric con di vu aia bai toan.

Buwéc 2: Xay drng cong tic truy Hi thé hién mdi quan I8 gitra cac bai toan
con. Trong cac bai toan @MHthi né co nt tén @i mai la cong thirc
QHD.
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Buwéc 3: Xacdinh trinh tr tinh toan ntr thé nao cho bp Iy? Ngha la: [am tié

naodé trugc khi giai bai toan con nado tada gii cai bai toan con
nho hon no Bi. Budc ndy 1a Irdc xacdinh dau 1a bai toan corau la
bai toan &n hon.

Buwéc 4: Giai quyét truc tiép cac bai toan corodan nhr thé nao?

Bwéc 5: Dua trén gid tr tbi vu cia cac bai toan con xatinh dugc tir cong

tharc QHD tinh toan, truy ét tim ra nghém caa bai toan badau.

O day, hroc 1 va lréc 2 cé ndi quan k& chit ché véi nhau.

bé cac em cé thhinh dung g thé trng hrdc thec hién nhr thé ndo, toi § viét
chi tiét noi dung gii hai bai toan QI co ban:

Tim mang con liénc c6 Hng lon nhit.

Giai bai toAn nhan main

1. Tim mang con liént uc cé téng |&n nht

Chung ta & tuan tr thue hién 5 hroc trén:

Budc 1:

Budc 2:

Budc 3:

Xacdinh cu trac con éi wu cia bai toan

Bing cach #p cin ty nhién, chidng ta xadinh duoc: mang con lién dc co
tong lon nhit can tim € phai két thic &i mot trong n v tri: haic 1,
hoic 2,..., hdc n. Vay néu ta @i L(i) 1a téng ciia ming con lién 4c cé
téng lon nhit 1dy tr mién & dén g va phin tr cwi cung la athi tong caa
mang con lién tic c6 tong 16n nhét la: max{L(i) véi 1< i< n}.

Tada dat dugc viéc xacdinh duoc ciu trdc con di uvu cho bai toandiéu nay
duoc ching © bing bréc 2 ngay saday:

Xay drng cong tkkc QHD

Do mang con lién @c I6n nhit tr & téi & haoic 1a chira a4 haic 1a khéng
chira a;. Truong hop khdng cla g, thi mang con liéndc d6 ch chira mjt
phan tir 1A @ ma théi (vi yéu &u mang phii lién tuc). Vay:

L(i) = max{a[i], L(i-1) + a[i]}

X&cdinh trinh tr tinh toan th nao cho bp ly?

Trang 2



Truong hop don gian nay ch can tinh toan theo trinhrtty nhién.

fori:=2tondo
L[i]:= max(al[i], L[i-1] + a[i]);

Bwéc 4: Xacdinh bai toan conachan

L[1]:= a[1];

Buwéc 5: Truy Wét, tim nghém

max:;= - oo;
fori:=1tondo
if L[i] > max then

begin
max:= L[i];
K:=1;
end;
ii=k;
while max >0 do
begin

writeln(i, a[i]);
max:= max — a[i;
=i-1;

end:;

2. Giai bai toan nhan matr an

Cho day ma tn Ag,A,, ..., A, vai kich thedc cac ma #in cho Wi day d),d,,...,d.
Trongdé ma tén A; c6 kich thréc d.;xd,. Hay xacdinh trinh tr nhan 6i wu cho day
ma tién trén.

Bwéc 1: XAacdinh ciu tric con di vu cia bai toan

Goi F(i,j) 1a so6 phép nhandi wu dé tinh tich cac ma tin tr A dén A
(ALAL...A)

Bwoc 2: Xay drng cong tikc QHD

Ta co tie tinh A.A;;...A; bang cach cbn mot vi tri k naodo dé dat dau
ngaac theo trinhi:

Ai.Ai+1. . .Aj = (Ai...Ak).(Ak+1. . AJ)
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Budc 3:

Bwoc 4:

Bworc 5:

Ma tran két qua caa phép nhan (A.A,) co kich thrge d.gxd,, ma tin két
qua cia phép nhan (A;...A;) co kich thréc dixd;. Véi cachdat do ta € mét
F(i,k) phép nhamé co Kt qua trong diu ngaic th nhat, mat thém F(k+1,))
phép nhanté c6 Kt qui trong diu ngdic thr hai, va céi cung mit d, 1d.d
dé nhan 2 ma n két qua d6. Tir 6 tong $ phép nhania cachiat 46 la:

F(ik) + F(k+L,) + d1.0.d
Ta chon vi trf k cho $ phép nhanan thyc hién 1a it nhit:
X&cdinh trinh tr tinh toan t nao cho bp ly?

Ta c6 nfin xét:Dé tinh duoc F(ij) ta phii tinh F(i,k) va F(k+1,j) trgc. Vay
ta én tim trinh tr tinh toan th nao cho hp ly.

T6i dé ra not giai phap king cach #ép cin don gian: j-i I6n hon k-i va j-k.
Viy ta tinh theo trinhut tinh cac phin t# F(i,j) véi j-i tir nhé dén lén
(khéng phi la tinh cac ga tr F(i,) tr nho dén lén nhr van theong lam).
V6i cachdo, khi tinhdén F(ij) thi tadd c6 F(i,k) va F(k+1,)).

form=2ton-1do{m=j-i}
fori:=1ton-mdo
begin
=i+ m;
F[i,jl:= + 00;
fork:=itoj—1do
F[i,j]l:= min(F[i,j],
F[i,k] + F[k+1,j] + d[i-1]*d[K]*d[]]);

end;

Xacdinh bai toan conacban

fori:= 1 to n do FJi,i]:= 0;
foriz=1ton-1do
F[i,i+1]:= d[i-1]*d[i]*d[i+1];

Truy \ét, tim nghém

Dé tim 1oi giai ti vu, ta s dung H(i,j) ghi nHin cachdit diu ngdic tach
dau tién cho gia irF(i,j). Vay ta tinh c& lai chuong trinh ¢ buéc 3 va
budc 4 thanh:

fori:= 1 to n do FJi,i]:= 0;
foriz=1ton-1do
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begin
F[i,i+1]:= d[i-1]*d[i]*d[i+1];
H[i,i+1]:=1+ 1;
end,
form=2ton-1do{m=j-i}
fori:=1ton-mdo
begin
=i+ m;
L=+ o;
forki=itoj—1do
if F[i,j] >
F[i,k] + F[k+1,j] + d[i-1]*d[K]*d[]]) then
begin
F[i,j]:=
F[i,k] + F[k+1,j] + d[i-1]*d[K]*d[j]);
HIi,]:= k;
end;
end,;

Saudo, qua trinh truy ét tim nghém lai |2 mot ham Chiadé tri nhr sau:

procedure TruyVet(i,j): string;
begin
if i <jthen
begin
k:= H[i,j;
X:= TruyVet(i,k);
Y:= TruyVet(k+1,));
return (X*Y);
end
else{i=j}
return A[i];

end;

(Céc chrong trinh trong bai \dt diroc viét trén ngdn ng tira Pascal
dé ban doc ¢ the tir cai dat trén nbt ngdn ng cu thé)

Lien h & Nguyén Td6 SSn —PHSP Ha Ni: tosonnguyen@gmail.com
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