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NOI DUNG

* S0 dd chung nhanh va can
e Bai toan |16 trinh xe buyt don tra khach
e Bai toan |6 trinh xe tai giao hang
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SO DO CHUNG QUAY LUI, NHANH VA CAN

Thuat todn quay lui cho phép ta gidi cac bai todn liét ké td hop va bai toan tdi
wu td hop

Phuong én dwgc mé hinh héa bang mét day céc bién quyét dinh X, X, . . ., X

n

Can tim cho méi bién X, mét gid tri tlr 1 tap rdi rac A, cho trudc sao cho
e Cacrang budc cla bai toan duoc théa man
e T6i wvu mét ham muc tiéu cho trudc

Tim kiém quay lui
* Duyét qua tat ca cac bién (vi du thd tu tir X, X, . . ., X.), v&i mbi bién X,
 Duyét lan lugt qua tat ca cac gid tri co thé gan cho X,, véi mai gid tri v
 Kiém tra rang budc
* Gancho X,
* Néu k = n thi ghi nhan mdt phuong an
* Nguac lai, xét tiép bién X,,,
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SO DO CHUNG QUAY LUI, NHANH VA CAN

Bai toan liét ké

try(R){ // thlr cac gia tri cé thé gan cho X,
for v in A, do {

if check(v,R){

[Update a data structure D]
if R = n then solution();
else {

try(R+1);
}

[Recover the data structure D]
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SO DO CHUNG QUAY LUI, NHANH VA CAN

Bai toan tim min (ky hiéu £* : ky luc)

try(R){ // thlr cac gia tri cé thé gan cho X,
for v in A, do {

if check(v,R){

[Update a data structure D]
if R = n then updateBest();
else {
if g(X;, X, -, X,) < f* then
try(r+1);

Tinh can dudi

° ° ° [} ] ] . . . [] ] [ . . . }
Xiy X5y vy X
gS 172 k) [Recover the data structure D]
cla ham muc tiéu
}

cac phuong an phat
trién tiép tur day }
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SO DO CHUNG QUAY LUI, NHANH VA CAN

Khong phat trién
ti€p O gidi néu
g(Xy, Xy ey Xp)
>

E*’ DAI HOC BACH KHOA HA NOI

Bai toan tim min (ky hiéu £* : ky luc)

try(R){ // thlr cac gia tri cé thé gan cho X,
for v in A, do {

if check(v,R){

[Update a data structure D]
if R = n then updateBest();
else {
if g(X;, X, -, X,) < f* then
try(r+1);
}

[Recover the data structure D]
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BAI TOAN LO TRINH XE TAI GIAO HANG

Mot doi gom K xe tai giong nhau can duoc phan cong dé van chuyén hang hoa pepsi tir kho trung tam (diem
0) dén cac diém giao hang 1,2,..., N va quay vé kho. Khodng céch di chuyén tir diém i dén diémj 1a c(i))

MOi xe tai co tai trong Q (mdi chuyén chivan chuyén tdi da Q thung)

MOoi diém giao hang i cé lvong hang véu cau la d[i] thung,i=1,..., N.

Can xay dung phuong an van chuyén sao cho
* MObi xe déu phai duvoc phan cong van chuyén
« Mbi diém giao chi duoc giao bdi dung 1 xe
e Tdng luong hang trén xe khdng vurot qud tai trong cla xe do
e Tdng do6 dai 16 trinh cdc xe 1a nhé nhat

Luu v: co thé khdng dung hét ca K xe.
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BAI TOAN LO TRINH XE TAI GIAO HANG

e ViduN=3,K=2,Q=10,d[1]=3,d[2]=2,d[3] =1

= ¢4 6 phuong &n van chuyén sau

Route[1l]=0-1-0 Route[1l]=0-1-2-0
Route[2]=0-2-3-0 Route[2]=0-3-0
Route[1l]=0-1-3-0 Route[1l]=0-2-0
Route[2]=0-2-0 Route[2]=0-3-1-0
Route[1l]=0-1-0 Route[l]=0-2-1-0
Route[2]=0-3-2-0 Route[2] =0-3-0
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BAI TOAN LO TRINH XE TAI GIAO HANG

e ViduN=3,K=2,Q=4,d[1]=3,d[2]=2,d[3]=1

= ¢4 4 phuong &n van chuyén sau

Route[1l]=0-1-0 Rou =0 —
Route[2]=0-2-3-0 R =0-3-
Route[1l]=0-1-3-0 Route[1l]=0-2-0
Route[2]=0-2-0 Route[2]=0-3-1-0
Route[1l]=0-1-0 Rou =0—2—
Route[2]=0-3-2-0 RQ =0 -3-=
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BAI TOAN LO TRINH XE TAI GIAO HANG

e Thiétké dit liéu

— y[k] diém giao dau tién cla xe th k (y[k] €{0, 1, 2,..., N}, v8i k=1, 2,..., K)
* y[k] =0 nghta Ia xe k s& khdong duwoc dung dé 1ap 16 trinh

— x[i] 1a diém tiép theo cla diém giao i trén 16 trinh (x[i] €{0,1,2,...,N},v&ii=1, 2,..., N)

— Do cdc xe gidbng hét nhau nén gid dinh y[k] < y[k+1], k=1, 2,..., K-1
e Néu y[k] >0 thi y[k+1] > y[K]

— Céc bién gan vdi phuaong an bd phan:
e visited[v] = true néu v d3 duoc tham bdi 1 xe nao dé
 load[k]: tdng lwvong hang trén xe k
e f:tong dd dai cdc quang dudng cla 16 trinh bd phan hién cé

e f* ky luc (d6 dai quing dudng cla phuong 4n tot nhat hién co)

OB
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BAI TOAN LO TRINH XE TAI GIAO HANG

e Chién lvgc duyét
— B&t dau bang viéc duyét bo gia tri cho (y[1],. . ., vIK])
— V&i mbi bo gia tri day du cta (y[1],. . ., v[K]), bat dau duyét bd gid tri cho x[1,...,N] xuat phat t x[y[1]]
— MOi khi thtr gid tri x[v] = u cho xe th k thi
« Néuu >0 (chua phai diém xuit phat) thir duyét tiép gia tri cho x[u] van trén chuyén xe th k
e Néuu =0 (diém xuat phat) thi

— Néu k =K (d3 du hét cac chuyén cho K) xe va diém giao nao cling duvgc tham thi ghi nhan 1
phuong an

— Nguac lai, thir duyét tiép gid tri cho chuyén cla xe k+1 bat dau bdi cho x[y[k+1]]
— Bién nbR: ghi nhan sb xe thuc su duagc 1ap 16 trinh giao hang
— Bién segments
* Ghinhan sd chang (doan ndi gilta 2 diém lién tiép trén duong di)
« Khisegments = N+nbR thi thu dugc phuong an day da

OIokS!
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BAI TOAN LO TRINH XE TAI GIAO HANG

/@

K=2,N=6

(I, y2]) [ @ }
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BAI TOAN LO TRINH XE TAI GIAO HANG

"

K=2,N=6

(v[1], yi2) [ on ('5 }
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BAI TOAN LO TRINH XE TAI GIAO HANG

"

K=2,N=6

(v[4], ¥i2) [ g Q) }
&
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BAI TOAN LO TRINH XE TAI GIAO HANG

"

K=2,N=6

(v[1], yi2) [ g ('5 }
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BAI TOAN LO TRINH XE TAI GIAO HANG

K=2,N=6

(v[1], yi2) [ g ('5 }
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BAI TOAN LO TRINH XE TAI GIAO HANG

"

K=2,N=6

(Y[1]. y[2]) [/@)/ q }
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BAI TOAN LO TRINH XE TAI GIAO HANG

K=2,N=6

q
M@X

(Y[1]. y[2]) [
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BAI TOAN LO TRINH XE TAI GIAO HANG

"

K=2,N=6

(Y[1]. y[2]) [/@)/ q }
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BAI TOAN LO TRINH XE TAI GIAO HANG

"

K=2,N=6

(Y[1]. y[2]) [/@)/ q }
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BAI TOAN LO TRINH XE TAI GIAO HANG

K=2,N=6

q
Mﬁx

(Y[1]. y[2]) [
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BAI TOAN LO TRINH XE TAI GIAO HANG

"

K=2,N=6

(Y[1]. y[2]) [/@)/ q }
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BAI TOAN LO TRINH XE TAI GIAO HANG

K=2,N=6

o141, yi2) [ /@ (5
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BAI TOAN LO TRINH XE TAI GIAO HANG

R

K=2,N=6

(Y[1], yI2]) [/CD/ @} @ @ }

;
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BAI TOAN LO TRINH XE TAI GIAO HANG

K=2,N=6

(Y[1], yI2]) [/QD/ @} @ @ }

iz
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BAI TOAN LO TRINH XE TAI GIAO HANG

TRY_X(s, k){// thlr gia tri cho x[s]
if(s = @) then{
if k < K then

for v = @ to n do {

if checkX(v,k) then {
x[s] = v; visited[v] = true; f = f + c[s,Vv];
TRY_X(y[k+1],k+ load[k] = load[k] + d[v]; segments = segments + 1;
if v > @ then { if f + (n + nbR - segments)*Cmin < f* then TRY_X(v,k); }
else{
if k = K then {
if segments = n + nbR then updateBest();

}else{

if f + (n + nbR - segments)*Cmin < f* then TRY_X(y[k+1],k+1);

}

visited[v] = false; f = f - c[s,Vv];

if load[k] + d[v] > Q
then return false;

return true; load[k] = load[k] - d[v]; segments = segments - 1;

}
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BAI TOAN LO TRINH XE TAI GIAO HANG

checkY(v, k){
if v = 0 then return true;
if load[k] + d[v] > Q then
return false;
if visited[v] = true then
return false;

return true;

}

solve(){
f = 0; f* = +0; y[O] = 0;
for v = 1 to n do
visited[v] = false;
TRY_Y(1);
output(f*);
}

TRY_Y(k){ // thlr gia tri cho y[k]

s = 0;
if y[k-1] > @ then s = y[k-1]
for v = s to n do {
if checkY(v,k) then {
y[k] = v;

if v > 0 then segments =

visited[v] = true; f = f + c[0Q,v]; load[k] = load[k] + d[v];

if k < K then TRY_Y(k+1);

+ 1;

segments + 1;

else { nbR = segments; TRY_X(y[1],1);

load[k] = load[k] - d[v]; visited[v] = false; f = f - c[O,V];

if v > @ then segments =

segments - 1;

}

E“ DAI HOC BACH KHOA HA NOI

e HANOI UNIVERSITY OF SCIENCE AND TECHNOLOGY

29




THANK YOU !
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