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Mang céng don

* Bai tdp minh hoa (P.02.02.01). Cho ddy 56 a;, a,, ..., ,. Thuc hién Q truy van, méi truy van dugc déc trung bo
cap chiso (i, j) trong détacantinhténga, + a,,, + ... + aj.
e Thuat toan truc tiép:
* V6i mai truy van, ta duyét ddy tir a; dén a, dé thyc hién tinh tong cac phan tir cda day con
« DO phirc tap trong tinh hudng tdi nhat ctia mdi truy van la O(n)
« DO phic tap trong tinh hudng toi nhat ctia Q truy van la O(Qn) sum(i, §){

T = 0;
for k = i to j do
T =T+ a,;

return T;
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Mang céng don

* Bai tdp minh hoa (P.02.02.01). Cho day 56 a;, a,, ..., ,. Thuc hién Q truy van, méi truy van dugc déc trung bo
cap chiso (i, j) trong détacantinhténga, + a,,, + ... + aj.
e Thuat toan s& dung mang cong don:
* Tinh mang cébngdonS,=a,+a,+..+a,(k=1,2,..,n),5,=0
* DO phictap O(n)
* Khidé truy van (i, j) c6 gia tri bang S;- S,
* DO phic tap mdi truy van la O(1)
e DO phirc tap cda toan bo chuong trinh: O(n) + O(Q)

Input a;, a,, .., a, and Q;

for k =1 to n do

Sk = S¢1 + a;

for q = 1 to Q do {
Input i, j;
res = 55 = S;,;

output(res);
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Mang céng don

e Chomang 2 chiéua[l..n, 1..m], mang cong don S[1..n, 1..m] duagc dinh nghta nhu sau:
 5[0,/]1=0,S[/,0]=0,i=0,1,..,nvaj=0,1,...,m

¢ Sl 1=%k1 X salkqli=1,..,nvaj=1,..,m
e Cong thirc truy hdi: S[i, j] = S[i-1,/] + S[i, j-1] — S[i-1, j-1] + ali,]]

e Thuat todn tinh mang cdng doén

* DO phtctap O(nm) for i = @ to n do S[i,0] = O;
for j = @ to m do S[9,]j] = 0;
for i = 1 to n do {

for j =1 to n do {
S[i:j] = S[i'lxj] + S[i:j'l] -
S[i-1,j-1] + a[i,]j];
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Mang céng don

» Bai tdp minh hoa (P.02.02.02). Cho méng 2 chiéu a[1..n, 1..m]. Ta can thyc hién Q truy van, mai truy van cé
dang duoc dac trung bdi bd chiso (a, b, ¢, d) va duoc dinh nghia nhu sau:

query[a/ b/ o d] = Zi:a Zg:b a[k, q]
e Thuat todn truc tiép:

* V& mdi truy van, ta thuc hién 2 vong 13p 16ng nhau dé thuc hién duyét qua tit cd cac phan tr va tinh
tong

« DO phic tap cla mdi truy van trong tinh hudng toi nhat O(nm)
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Mang céng don

» Bai tdp minh hoa (P.02.02.02). Cho méng 2 chiéu a[1..n, 1..m]. Ta can thyc hién Q truy van, mai truy van cé
dang duoc dac trung bdi bd chiso (a, b, ¢, d) va duoc dinh nghia nhu sau:

query[a, b, ¢, d] = Zi=azg=b alk, q]
e Thuat todn s& dung mang cong don:
 COng thurc: query|a, b, ¢, d] =S[c, d] —S[c, b-1] —S[a-1, d] + S[a-1, b-1]
« DO phlrc tap clia mdi truy van trong tinh hudng toi nhat O(1)
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Ky thuat 2 trd

* Trong nhiéu tinh hudng, ching ta phai thuc hién duyét mét day a,, a,, ..., a, dé tim kiém cac doi tuong duoc
dac trung bdi 2 chi so (i, j) trén day (vi du: day con gdm cac phan ti lién tiép dirng canh nhau hodc cap 2
phan tl cla day) cé tinh chat nao dé.

« Dung 2 vong l3p 1dng nhau dé duyét qua tit ca cac cip 2 chisd (i, j): d6 phirc tap O(n?)
e DUng 2 con trd tién theo 1 chiéu hodc tién theo 2 chiéu nguac nhau: d6 phirc tap O(n)
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Ky thuat 2 trd

e Baitip minh hoa 2.1 (P.02.02.03). Cho d3y sb a[1], a[2], . . ., a[n] dudc sap xép theo thir tu tdng dan (cac phan
t&r d6i mot khac nhau). Cho trudc gid tri Q, hdy dém sb cdp 2 chisd ivajsao cho a[i] + a[j] = Q.

e Thuat toan truc tiép res = ©;
» Dung 2 vong ldp long nhau dé duyét qua tat ca cac cdp (i, j) for i = 1 to n do {
va kiém tra diéu kién a[i] + a[j] = Q for j = i+1 to n do {
e DO phirc tap O(n?) if a[i] + a[j] = Q then
res = res + 1;
}
}
Output(res);
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Ky thuat 2 trd

e Baitip minh hoa 2.1 (P.02.02.03). Cho d3y sb a[1], a[2], . . ., a[n] dudc sap xép theo thir tu tdng dan (cac phan
t&r d6i mot khac nhau). Cho trudc gid tri Q, hdy dém sb cdp 2 chisd ivajsao cho a[i] + a[j] = Q.

 Thuat toan sir dung 2 tro res = 0;
 Bién i di chuyén tir trdi qua phai; bién j chay tir phdiqua trdi |i = 1; j = n;
trén day while i < j do {
* D6 phirctap O(n) if a[i] + a[j] = Q then {

res =res +1; i =1i+1; j=3-1;
}else if a[i] + a[j] < Q then

i=1+1;

else
Jj=3-1;
}
Output(res);
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Ky thuat 2 trd

* Baitap minh hoa 2.2 (P.02.02.04). Cho ddy sb khéng am a[1], a[2], ..., aln]. Cho trudc gia tri Q, hdy tim day
con (gdm mot sd phan tlr ding lién tiép canh nhau) dai nhat ma cé tong nhé hon hodc bang Q.

e Thuat toan truc tiép res = ©;
» Dung 2 vong lap long nhau dé xét tat ca cac vi tri bat dduva |for i = 1 to n do {
ket thuc cua 1 ddy con va kiém tra dieu kién tong co nho S = 0;
hon hoac bang Q hay khong? for § = i to n do {
* DO phtrc tap O(n?) s =5+ a[jl;

if S <= Q then {

res = max(res, j - i + 1);

}
Output(res);
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Ky thuat 2 trd

* Baitap minh hoa 2.2 (P.02.02.04). Cho ddy sb khéng am a[1], a[2], ..., aln]. Cho trudc gia tri Q, hdy tim day
con (gdm mot sd phan tlr ding lién tiép canh nhau) dai nhat ma cé tong nhé hon hodc bang Q.

 Thuat toan sir dung 2 tro res = 0; S = 0;
 Bién L di chuyén tlr trdi qua phai; bién R chay tir trdi qua L = 1;
phai trén day for R = 1 to n do {
* D6 phirctap O(n) S =S + a[R];

while S > Q do {
S=S-aJL]; L=1L + 1;

}

res = max(res, R - L + 1);

}
Output(res);
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