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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

* Bai todn cat vat liéu 2D
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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 todn ti vu td hop

Phuong én dwgc mé hinh héa bang mot 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 Ian 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 tu 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)
>

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 BUYT

* MOt xe buyt xuat phat tir diém 0 can dugc tinh toan 16 trinh dé phuc vu dua dén n khach va quay tré vé diém
0. Khach i cod diém don laiva diémtrdlai+n(i=1, 2, .., n). Xe buyt cé K chd ngdi dé phuc vu khach. Khodng
cach di chuyén tr diém i dén diém j1a d(i j), vdii, j=0,1, 2, .., 2n. H3y tinh 16 trinh cho xe buyt sao cho
tong dd dai quing dudng di chuyén 1a nhd nhit, dong thdi sb khach trén xe tai mdi thoi diém khéng vuot
qua K.
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BAI TOAN LO TRINH XE BUYT

« M6t xe buyt xuét phat tir diém Qcén dugc tinh todn 16 trinh dé phuc vu dua doén n khach va quay tré ve diém
0. Khach i co ﬂdiém dQn E i\{é diém tralai+n(i=1,2, .. n). Xebuytcéd K chd ngdi dé phuc vu khach. Khoang
céch di chuyén tu diém i/ dén dién]j la d(i, j), vg?i i j =0, 1, 2,,. ., 2n. Hay tinh 16 tr‘|~nh cho xe buyt sao cho
tong d6 dai quang duong di chuyén la nhd nhat, dong thoi so khach trén xe tai moi thoi diém khong vuot
qua K.

e Thuat toan nhanh va can

* MO hinh hda: X, X, ..., X,, la ddy cac diém don-tra trén 16 trinh xe buyt (Ia hodnvicla 1, 2, ..., 2n).
e Cmin: khodng cédch nhd nhat trong s6 cac khoang céch gilta 2 diém
e Mang danh dau: visited[v] = true cd nghia diém v d3 xuat hién trén 16 trinh va visited[v] = false, nguaoc lai
* load: sb khach dang cd mat trén xe
e Khild trinh di dén diém ddn thi load tdng Ién 1 va khi di dén diém tra thi load gidam di 1
e f: d0 daicuald trinh bo phan
e f*:d06 daild trinh ngdn nhat da tim thay (ky luc)
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BAI TOAN LO TRINH XE BUYT

* Phan tich can dudi

e LO trinh chua di qua,
gdbm 2n+1-k chang,
moi chdng cé do dai :
I6n hon hodc bang .
Cmin —

e DO dai 16 trinh day dt]-E :
phat trién tiép tir X,
s& 16n hon hodc bang
f+ Cmin*(2n+1-k)

L6 trinh b6 phan da di qua
e kchang
e Dodaif
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BAI TOAN LO TRINH XE BUYT

try(R){
for v

if

}

= 1 to 2n do {

check(v,R){

X, = V;

f =Ff + d(X,.,,X,); visited[v] = true;

if v < n then load += 1; else load -= 1;

if kR

n then updateBest();
else {
if f + Cmin*(2n+1-R) < f* then
try(k+1);
}
if v < n then load -= 1; else load += 1;

f =f - d(X,..,X,); visited[v] = false;

check(v,k){
if visited[v] = true then return false;
if v > n then {
if visited[v-n] = false then return false;
}telse{
if load + 1 » K then return false;

}

return true;

updateBest(){
if f + d(X,,,0) < f* then {
f* = f + d(X,,0);
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BAI TOAN CAT VAT LIEU 2D

* MGt tam phoi kim loai hinh chi nhat chiéu dai la H va chiéu rong Ia W can duoc cét ra thanh n miéng hinh
ch* nhat, mi}éng th& i c6 chiéu dai la h[i] va ghiéu rong la wli] trong do H, W, h[1], w[l1], h[2], w[2], ..., h[n],
w[n] la cac sO nguyén duong. Hay tim cach cat thda man yéu cau dat ra.
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BAI TOAN CAT VAT LIEU 2D

* MGt tam phai kim loai hinh chit nhat chiéu dai la H va chieu rong la W can duoc cat ra thanh n miéng thanh
pham hinh ch nhat, miéng thr i co chiéu dai la h[i] vé, chiéu rong la W[il trong do H, W, h[1], w[1], h[2], w[2],
..., h[n], w[n] la cac sO nguyén duong. Hay tim cach cat thda man yéu cau dat ra.

 Chia miéng pho6i kim loai ban dau thanh ludi (cac 6 vudng don vi) bdi cac dudng thang song song vdi truc
ngang va truc doc cach déu nhau 1 don vi

0O 1 2 w

H
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BAI TOAN CAT VAT LIEU 2D

* MGt tam phai kim loai hinh chit nhat chiéu dai la H va chieu rong la W can duoc cat ra thanh n miéng thanh
pham hinh ch nhat, miéng thr i co chiéu dai la h[i] vé, chiéu rong la W[il trong do H, W, h[1], w[1], h[2], w[2],
..., h[n], w[n] la cac sO nguyén duong. Hay tim cach cat thda man yéu cau dat ra.

. Chia miéng phoi kim loai ban dau thanh Iuwdi bdi cdc dudng thang song song vdi truc ngang va truc doc cach
déu nhau 1 don vi

0 M®&i miéng hinh chi* nhat con can cat ra s& nam & 1 vj

1 tri nao doé trén ludi va duoc dac trung bdi toa do (X,

2 y) cla diém gdc trén bén trdi va trang thai xoay 90°
hoac khong xoay

y

H
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BAI TOAN CAT VAT LIEU 2D

* MGt tam phai kim loai hinh chit nhat chiéu dai la H va chieu rong la W can duoc cat ra thanh n miéng thanh
pham hinh ch nhat, miéng thr i co chiéu dai la h[i] vé, chiéu rong la W[il trong do H, W, h[1], w[1], h[2], w[2],
..., h[n], w[n] la cac sO nguyén duong. Hay tim cach cat thda man yéu cau dat ra.

* M6 hinh hda: méi phuong an cét duoc biéu dién bdi 1 diy cac bd 3 bién quyét dinh (x[1], v[1], o[1]), (x[2],
y[2], 0[2]), ..., (x[n], yIn], o[n]) trong d¢ (
* (x[1], vli]): xac dinh vi tri cta goc trén bén trai cda hinh chir nhat con th i
* 0o[i]: x4dc dinh trang thai xoay 90° (x[i] = 1) hodc khong xoay (x[i] = 0)

E DAl HOC BACH KHOA HA NOI
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BAI TOAN CAT VAT LIEU 2D

* MGt tam phai kim loai hinh chit nhat chiéu dai la H va chieu rong la W can duoc cat ra thanh n miéng thanh
pham hinh ch nhat, miéng thr i co chiéu dai la h[i] vé, chiéu rong la W[il trong do H, W, h[1], w[1], h[2], w[2],
..., h[n], w[n] la cac sO nguyén duong. Hay tim cach cat thda man yéu cau dat ra.

* M6 hinh hda: méi phuong an cét duoc biéu dién bdi 1 diy cac bd 3 bién quyét dinh (x[1], v[1], o[1]), (x[2],
y[2],0(2]), ..., (x[n], yln], o[n]) trong do (

* (x[1], vli]): xac dinh vi tri cta goc trén bén trai cda hinh chir nhat con th i
* 0o[i]: x4dc dinh trang thai xoay 90° (x[i] = 1) hodc khong xoay (x[i] = 0)

* Khi d3 xdc dinh ddt 1 miéng thanh pham vao 1 vj tri nao dé trén mieng phoi thi can danh dau ving trén

miéng phdi ma miéng thanh pham dé da chiém chd dé tranh 2 miéng thanh pham dé 1&én nhau (overlap)

E“ DAI HOC BACH KHOA HA NOI
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BAI TOAN CAT VAT LIEU 2D

* MGt tam phai kim loai hinh chit nhat chiéu dai la H va chieu rong la W can duoc cat ra thanh n miéng thanh
pham hinh ch nhat, miéng thr i co chiéu dai la h[i] vé, chiéu rong la W[il trong do H, W, h[1], w[1], h[2], w[2],
..., h[n], w[n] la cac sO nguyén duong. Hay tim cach cat thda man yéu cau dat ra.

* M6 hinh hda: méi phuong an cét duoc biéu dién bdi 1 diy cac bd 3 bién quyét dinh (x[1], v[1], o[1]), (x[2],
y[2],0(2]), ..., (x[n], yln], o[n]) trong do (

* (x[1], vli]): xac dinh vi tri cta goc trén bén trai cda hinh chir nhat con th i
* 0o[i]: x4dc dinh trang thai xoay 90° (x[i] = 1) hodc khong xoay (x[i] = 0)

* Khi d3 xdc dinh ddt 1 miéng thanh pham vao 1 vj tri nao dé trén mieng phoi thi can danh dau ving trén
miéng phdi ma miéng thanh pham dé da chiém chd dé tranh 2 miéng thanh pham dé 1&én nhau (overlap)

= Danh dau: mark[i, j] = true cé nghia 6 vudng don vij cé toa do dinh gdc trén bén trai (i, j) d3 bi chiém cho (i =

0,1,.,H1vaj=0,1,... W-1)
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BAI TOAN CAT VAT LIEU 2D

 Ham Try(k): th&r gid tri cho x[k], y[k], o[k]

E*’ DAI HOC BACH KHOA HA NOI

Try(R){
for vo = @ to 1 do {

wk = w[k]; hk = h[k];

if vo = 1 then { wk = h[k]; hk = w[k]; }

for vx = @ to W - wk do {

for vy = @ to H - hk do {
if check(vo,vx,vy,k) then {

x[k] = vx; y[k] = vy; o[k] = vo;
doMark(vo,vx,vy,k, true); // do mark
if (k = n) then solution(); else Try(k+1);

doMark(vo,vx,vy,k, false); // undo mark
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BAI TOAN CAT VAT LIEU 2D

check(vo, vx, vy, k){ doMark(vx, vy, vo, k, mark_value){
wk = w[k]; hk = h[k]; wk = w[k]; hk = h[k];
if(vo == 1){ if(vo == 1){
wk = h[k]; hk = w[k]; wk = h[k]; hk = w[k];
} }
if(vx + h[k] > W) return false; for(i = vx; 1 <= vx + h[k] - 1; i++)
if(vy + w[k] > H) return false; for(j = vy; j <= vy + w[k] - 1; j++)
for(i = vx; 1 <= vx + wk - 1; i++) mark[i][j] = mark_value;
for(j = vy; j <= vy + hk - 1; j++) }
if(mark[i][j]) return false;
return true;
}
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