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Téng quan vé phwong phap Quy hoach déng

* Quy hoach ddng thwéng ding gidi cac bai toan t6i wu b ban
chat dé qui

* Viéc tim nghiém tbi wu cua bai toan da cho dwoc thwe hién dua
trén viéc tim nghiém toi wu cla cac bai toan con.

- Két qua cla céac bai toan con dwoc ghi nhan lai dé phuc vu cho
viéc gidi cac bai toan I&n hon va giai dwgc bai toan yéu cau.

Vi du minh hoa:

Day Fibonnaci la day cac s6 nguyén dwong dwoc dinh nghia nhw sau:
) 1 i<2

Flil=4 . . .

Fli-2]+F[i-1] i>2

int F(int i) int F[100]; //Bang phuong an
{ void main()
if (i <= 2) return 1; {
return F(i-2) + F(i-1); F[1]=F[2] = 1;
} for(inti=3;i<=6;i++)
void main() F[i] = F[i-2] + F[i-1];
{ cout << F[6]<<endl;
cout<<F(6)<<endl; }
}
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Qua trinh giai bai toan bang quy hoach déng

1. Tim céng thirc dé qui biéu dién nghiém t6i wu cta bai toan
I&n thong qua nghiém toi wu cua cac bai toan con.
i. Xac dinh tham sbé thé hién kich thwéc bai toan
i. Lap cong thire tinh toan két qua bai toan theo tham s kich thuwéc
jii. Xac dinh két qua bai toan con nhé nhét.

2. T6 chirc div liéu lwu trir két qua tinh toan (Bang phwong an)

3. Dwa vao két qua ghi nhan truy vét tim ra nghiém téi wu.




Bai toan ba 16 (knapsack)

Cho n goi hang. Géi hang tht i c6 khéi lwong la Afi] va
gia tri CJ[i]. Can chon nhirng géi hang ndo dé& bé vao mot
ba |6 sao téng gia tri ciia cac géi hang da chon la Ién
nhat nhwng tdng khdi lwgng clia chung khéng vuot qua
khéi lwong M cho trweée. Mbi géi chi chon 1 hodc khoéng
chon.

Vidu:n=5M=13
Ali] 3 4 5 2 1
Cli] 4 5 6 3 1

Téng gia tri chia cac géi hang bé vao ba 16: 16
Cac goi dwoc chon: 1(3, 4) 2(4, 5) 3(5,6) 5(1,1)
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Tham s6 thé hién kich thwéc bai toan

* Két qua bai toan la tdng gia tri I6n nhéat ciia cac mon hang duoc
chon trong n moén sao cho tong khoi lwgng khéng Ién hon M cho
trwde, ky hiéu la F(n)

- Tham sb thé hién kich thuwéc bai toan 1a sé mén hang n

- Gia tri ctia F(n) c6 thé dwoc tinh tw gia tri cia F(n-1) cong thém
hodc khéng cong thém gia tri cia moén hang thir n nhwng tong
khoi lwgng khéng In hon M.

+ Néu chon thém mén hang th n thi tdng khéi lwong dwoc chon
trong (n-1) mon hang khéng I&n hon (M-A[n])

- Suy ra bai toan c6 2 tham sé: s6 mén hang va khéi lwgng gidi
han




Lap cong thirc dé qui

Goi F(i, v) la téng gia tri I6n nhét cla cac goi hang dwoc chon trong
i goi hang sao cho tong khoi lwgng khéng I&én hon v .
« Trwdng hop Afi] > v:
F(i, v)=F(@i-1, v)
« Trwdng hop Afi] <= v:
— Néu géi hang thir i khéng dwoc chon thi:
F(i, v)=F(i -1, v)
— Néu go6i hang thir i dwoc chon thi:
F(i, v) = F(i -1, v = AJi]) + C[i]
= F(i, v) = Max{ F(i -1, v); F(i -1, v = AJi]) + C[i]) }

- Bai toan nhé nhét irng v&i i = 0 ta cd: F(0, v) =0
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Xay dwng bang phwong an:

 Céu truc bang phwong an:
— Dung mang F[0..n][0..M] cha gia tri cda cac F(i, v)
» Cach tinh gia tri trén bang phwong an:
— Dién sb 0 cho cac 6 trén dong 0
— St dung cong thirc dé qui va gia tri trén dong (i -1) dé tinh
dong i
* Trwong hop Ali] > v:
F(i, v) =F(@i-1, v)
* Trwong hop Afi] <= v:
F(i, v) = Max{ F(i -1, v); F(i -1, v=A[i]) + C[i]) }




Vi du bang phwong an:

« Trwong hop Ali] > v: F(i, v) = F(i -1, v)
- Trwong hop Ali] <= v: F(i, v) = Max{ F(i -1, v); F(i -1, v —=A[i]) + C[i]) }

C vio|1|l2|3]a]5]|6]7]8]9|10][11]12]13

|

olo|o|lo|lo|lo|o|lo|o|O|OoO|Oo|O|O]|oO
4 1] ololo|alalalala|lalalalalal]as
5 2/ o|lo|lola|s5|5|5][9]9]lolofa]o]o9
6 3lololo|a|5]|6]6|9]10]11][11]11]15]15
3 41 o0flo|3|a|ls5]7|8]9|10]|12]13|14]15]15
1 5101|345 |7|8]9|10|12]|13]14]|15]16

Thuat toan tao bang phwong an

void TaoBangPhuongAn(F[0..n][0..M])

{
for (v=0; v <= M; v++) F[0, v] = 0; // Dién s6 0 cho dong 0 clia bang
for (i=1;i<=n;i++)

for (v=0; v <= M; v++)

{
Fli, v] = F[i-1, v];
If (Afi] <= v && F[i, v] < F[i-1, v - A[i] 1 + CIi])
Fli, vl=F[i-1, v - Ali] ] + CIi];
}




Truy vét tim lai cac géi hang da chon

Béat dau tir 6 F[n, M] trén dong n ta do nguoc vé dong 0 theo nguyén tac:

Néu F[ i, v] <> F[i-1, v] ]
thi géi thr i dwoc chon, ta truy tiép 6 F[i-1, v-A[i]].

Néu F[ i, v] = F[i-1, v] ]
thi goi thtr i khéng dwoc chon, ta truy tiép 6 F[i-1, v].

€ v| O 1 2 3 4 5 6 7 8 9 |10 | 11|12 | 13

|

0 0 0J 0 0 0 0 0 0 0 0 0 0 0 0
4 1 0 0 O M4<«-4 | 4 | 4 4 4 4 4 4 4 4
5 2 0 0 0 4 5 5 5 9 | 9 J9 9 9 9 9
6 3 0 0 0 4 5 6 6 9 |10 |11 |11 11 15|15
3 4 0 0 3 4 5 7 8 9 |10 |12 | 13 | 14 |l5x 15
1 5 0 1 3 4 5 7 8 9 [ 10|12 | 13 | 14 | 15 |16

Thuéat toan truy vét tim lai cac géi hang da cho

void TruyVet(F[0..n][0..M])
{ Bé&tdautw 6 F[n, M]tréndong n: i=n;v=M,;
for (;i>0;i-)
if (F[i, v] != F[i-1, v])
{
<Mon hang th i dwgc chon >;
v=v-—A[i;




Bai toan ba 16 2

Cho n loai hang. Mon hang thudc loai hang i co khéi lwong Ali] va
gia tri C[i]. SO Iwo’ng cac mon hang cua m0| loai khong han ché.
Can chon cac mon hang trong tirng loai dé bé vao mot ba 16 sao
cho tong gia tri cia cac mon hang da chon la lon nhat nhung
tbng khéi lweng cla chung khong vuwot qua khéi lwgng M cho
trwdc. Cho biét sé lwgng moén hang tirng loai hang dwoc chon

Viduun=5M=13

i 1 2 3 4 5
Alil 3 4 5 2 1
CIil 4 5 6 3 1

Téng gia tri ctia cac mén hang bé vao ba 16: 19

Cac moén dwoc chon:
1 g6i hang loai 1 c6 khéi lwong 3 va gia tri 4
5 g6i hang loai 4 c6 khéi lwong 2 va gia tri 3
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Xac dinh cong thirc dé quy

Goi F(i, v) la tong gia tri I&n nhét ctia cac mén hang dwoc chon sao
cho téng khéi lwgng <= v trong i loai hang.

Trwong hop Alfi] > v: F(i, v) = F(i-1, v)
Trwong hop Afi] <= v:
— Néu loai hang i khéng duoc chon thi:
F(i, v) = F(i-1, v)
— Néu c6 k mén hang loai i dwgc chon: (1 <= k <= v/A[i])
F(i, v) = F(i-1, v = A[i]*k) + C[i]"k
Do dé:
F(i, v) = Max{F(i-1, v — A[i]*k) + C[i]’k } k €[0, v/A[i]]
Bai toan nhd nhat ¢ng véii = 0 hay v=0 ta c6: F(0, v) =0

16




Cong thire dé quy

Goi F(i, v) la tbng gia tri I&n nhét clia cac moén hang dwoc chon ¢o
tbng khéi lwong <= v trong i loai hang dau tién

« Voii=0: F(i,v)=0
* Voii>0:
—Alil>v: F@,v)=F(i-1,v)

— Ali] <= v : F(i, v) = Max{ F(i-1, v — A[il*k) + C[i*k }
véi k [0, VIATI]]

Xay dwng bang phwong an:

- CAu tric bang phwong an: dung 2 mang
— Mang F[0..n][0..M]: F[i, v] chira gia tri cia cac F(i, v)
— Mang S[1..n][1..M]: SJi,v] chira s mén hang loai i dwoc chon
« Néu F(i, v) = F(i - 1, v): S[i, v] =
* Nguwoc lai S[i, v] =k
+ Cach tinh gia tri trén bang phwong an:
— Dién sb 0 cho cac 6 trén dong 0 va cot 0 clia bang F

— S dung cong thirc dé quy va gia tri trén dong i -1 dé tinh
dong i cua bang F va bang S




Vi du: Lap bang phwvong an F

- V6ii>0:
—Aflil>v: F(@,v)=F(-1,v)

— Ali] <= v : F(i, v) = Max{ F(i-1, v — A[il*k) + C[i*k }
véi k [0, V/A[i] ]

Bang Fi, v]

Vi du lap bang phwvong an S

Bang
FIi, v

Bang
SIi, v]

20
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Thuat toan tao bang phwong an

void TaoBangPhuongAn(F[0..n][0..M], S[1..n][1..M])
{ <bién sb 0 cho dong 0 va c6t 0 clia bang F[0..n][0..M]>;
for (i=1;i<=n;i++)
for (v=1; v <= M; v++)
{ FIli, v] = F[i-1, v;
SIi, v] = 0;
If (v >=Ali])
for(k = 1; k <= v/A[i]; k++)
if (Fi, v] < F[i-1, v - A[i]*k ] + C[i]*k)
{ FIi, v]=F[i-1, v-Alil*k ] + C[i]*k;
S[i, v]=k;
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Truy vét tim lai cac géi hang da chon

Bét dau tir 6 S[n, M] trén dong n ta dd ngwoc vé dong 1 theo nguyén tac:
+ Néu S[i,v] <> 0 thi:

— Loai hang i dwgrc chon véi sb lwgng la SJi, v]

— Truy tiép 6 SJ[i-1, v - S[i, VI*A[i] .

Néu S[i, v] = 0 thi :

— Loai hang i khéng duwgc chon,

— Truy tiép 6 S[i-1, v].

11



Thuéat toan truy vét tim lai cac géi hang da cho

void TruyVet(S[1..n][1..M])

{ i=njv=M
while (i > 0)
{
if (S[i, v]!=0)
{

<in s6 lwong gdi hang i trong Si, v] >;
v =v — SJi, V][*A[i];
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Cho mét day A gom n s6 nguyén va mdt s6 nguyén dwong k.
Hay tim mot géy con (khéng nhat thiét'phéi lién tiep nhau)
dai nhat cé tong cac so chia het cho so k.

Vidurtn=6vak=5

I 1 2 3 4 5
Day A[i] 11 6 7 12 20

Chiéu dai day con: 4
Cacphant dwocchonla:1 2 5 6
Cogiatritwongirngla: : 116 20 8
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Nh&c lai phép toan mod

Gia swr r=amodk va z=b mod k

Ta co:

1. (@+b)modk = (r +z) mod k

2. (-rymod k = (-r + k) mod k
3.(r+zymodk=v—>z=(v—-r)modk = (v—r+k)mod k

I 1 2 3 4 5 6

Ali] 11 6 7 12 20 8
Alil = Ali] % 5 1 1 2 0 3
0 0 0 3 4 4

25

Xac dinh tham s6

Goi E(i)k= chiéu dai day con dai nhat trong mién [1..i] cé tdng chia hét
cho k.

1. Néu day con dai nhat khéng c6 A[i] thi F(i)) = F(i-1)

V&i F(i-1) = chiéu dai day con dai nhat trong mién [1..i-1] ¢6 téng
chia hét cho k

2. Néu day con dai nhat c6 chira Ali]: thi F(i) = F(i-1) + 1
Goi r = A[il mod k
— Néu r = 0: thi F(i-1) = chiéu dai day con dai nhat trong mién [1..i-
1] c6 tong chia hét cho k
— Néur>0:do(r+k-r)modk =0 nén F(i-1) bang chiéu dai day
con dai nhat trong mién [1..(i-1)] c6 tong chia v&i k dw (k-r)
Tham s thé hién kich thwédc cha bai toan: kich thudc mién va sb dw
clia tong chia voi k

26
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Lap cong thirc dé qui

Goi F(i, v) = chiéu dai day con dai nhat trong mién [1..i] c6 tbng
chiavoik dwlav.

1. Néu day con dai nhat khong co A[i] thi F(i, v) = F(i-1, v)
2. Néu day con dai nhat co chira AJil:
Goi r = Afil mod k ta ¢6 F(i, v) =F(i-1,v-r) +1
— Néuv—r=0:F(,v)=F(-1,0)+1
— Néuv-—r>0vaF(@-1,v-r)>0:F(i, v)=F(i-1,v-r)+1
— Néuv —r<0vaF(i-1, v-r+k)>0: F(i, v) = F(i-1, v-r+k) + 1
thay (v -r) mod k = (v—r + k) mod k
- Bai toan nhd nhat ing véi i = 1:
F(1,v)=0néur<>v

F(1,v)=1néur=v

27

Cong thire dé quy

Goi r = Afi] mod k
- Véii=1:
—F(1,v)=0néur<>v
—~F(1,v)=1néur=v
« VGii>1:
_ Néuv=r thi: F(i, v) = Max {F(i-1, v), F(i-1, 0) +1 }
— Néu v > rvaF(i-1, v-r) >0 thi
F(i, v) = Max {F(i-1, v), F(i-1, v—r) +1}
_ Néu v <rvaF(i-1,v—r+k)>0 thi
F(i, v) = Max{F(i-1, v), F(i-1, v—r + k) + 1}

28

14



Tinh ché Cong thirc dé quy

Goi r = A[i] mod k
- Véii=1:
—F(1,v)=0néur<>v
—~F(1,v)=1néur=v
« VGii>1:
_ Néuv =r thi:F(,v)=Max{F(i-1, v), F(i-1, 0) +1}
_ Néu v<>r va F(i-1, (v-r+k) mod k) > O thi
F(i, v) = Max {F(i-1, v), F(i-1, (v — r + k) mod k) +1 }

29

Xay dwng bang phwong an:

Cau triuc bang phwong an:
— Dung mang F[1..n][0..K-1] chira gia tri cla cac F(i, v)

Cach tinh gia tri trén bang phwong an:
— Dién gia tri dong 1: Néu A[1] mod k = v thi F[1, v] = 1 nguoc lai F[1,v] =0
— St dung cong thirc d& quy va gia tri trén dong i -1 dé tinh dong i

30
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Vi du bang phwong an:

© V6>
— Néuv =r thi:F(i, v) = Max {F(i-1, v), F(i-1, 0) +1 }
— Néu v<>r va F(i-1, (v-r+k) mod k) > 0 thi
F(i, v) = Max {F(i-1, v), F(i-1, (v — r + k) mod k) +1 }

i | r=A[i] Vv 0 1 2 3 4
1|1 0 1 0 0 0
2 |1 410 0] 1 1] 2 210 |
3 |2 310 4 ] 1 0] 2 1] 2 |
4 |2 313 4] 3 0] 2 1] 2 |
5 |0 0| 4 1] 4 2] 3 313 |
6 |3 2 | 4 3| 4 4 | 5 115 I
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Thuat toan tao bang phwong an

void TaoBangPhuongAn(F[1..n][0..k-1])
{
for (v=0; v <= k-1; v++) F[1, v] = (A[i]%k ==v) ? 1:0;
for (i=2;i<=n;i++)
for (v=0; v <= k-1; v++)
{ r=Al]%k;
FIi, v] = F[i-1, v];
If (v==r &&FJi,v]<=F[i-1,0])
F[i, v] = F[i-1, 0] + 1;
else if (F[i-1, (v - r + k)%k] >0 && F[i, v] <= F[i-1, (v - r + k)%K])
F[i, v]=F[i-1, (v -r+ K)%K] + 1;

32
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Truy vét

N&u F[i~1, (v-r+k)%kK] > 0 va F[i, v] > F[i=1, (v-r+k)%k]:
— AJi] dwoc chon
— Truy tiép 6 F[i -1, (v-r+k)%k].

Bét dau tir 6 F[n, 0] trén dong n ta do ngwoc vé dong 0 theo nguyén tac:

Nguwoc lai thi Afi] khéng dwoc chon, ta truy tiép & Fli -1, v].
i r=A[1i] v 0 1 2 3 4
1|1 0 1 0 0 0
2 |1 41 0 0] 1 1] 2 210|310
3 |2 310 411 0] 2 112|273
4 |2 3] 3 4] 3 0] 2 112|213
5 |0 0| 4 1] 4 2 ] 3 3 13| 4] 4
6 |3 2] 4 3] 4 4] 5 115|216
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Tim day con khéng giam dai nhat

Vi du: v&i n = 10 va day A dwoc cho trong bang.

Hay chi ra day con khéng gidm dai nhéat ?

Cho mot day gébm n s6 nguyén. Hay loai bo khoi ddy mot s6 phan
tir dé dwoc mot day con khdéng giam dai nhat. In ra day con dé.

10

Diy A 2 6 — 5 8 1 -3

15

34
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Xac dinh tham so6 thé hién kich thwéc bai toan

c6 A[n]

Aln]
- Do d6 tham sb thé hién kich thwéc bai toan 1a sd phan td n.

+ Xét 2 cach ghi nhan két qua cac bai toan con:

+ Goi L(n) Ia 6 dai day con khéng gidm dai nhat trong mién [1..n]
— L(n) = L(n-1) néu day con dai nhat trong mién [1..n-1] khéng

— L(n) = L(n-1) +1 néu day con dai nhat trong mién [1..n-1] c6

I 1 2 3 4 5 6 7 8 9 10
Day A 2 6 =7 5 8 1 =3 5 15 4
Cach 1 1 2 2 2 3 3 3 3 4 4
Cach 2 1 2 2 3 2 3 4 3

35

Lap cong thirc dé qui

Goi L(i) 1a d6 dai day con dai nhat trong day A[1..i] va co6 AJi] 1a
phan tlr cudi day con dai nhat dé.

- Néu A[i] < Alj] v&i moi j <i thi: L(i) = 1
- Nguwoc lai thi : L(i) = Max{ L(j) : j < i va A[j] <= Ali] } + 1
- Bai toan nhé nhét véi doan A[1..1] thi L(1) = 1

I 1 2 3 4 5 6 7 8 9 10
Day A[i] 2 6 =7 5 8 1 =3 5 15 4
L(1i) 1 2 1 2 3 2 2 3 4 3

36
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Xay dwng bang phwong an:

— Mang L[1..n]: L[i] cha gia tri cda L(i)
— Mang Truoc[1..n]: Truog]i] ghi chi s6 phan t&r ké trwéc i trong day con dai
nhat ma i la phan tlr cubi day.
Cach tinh gia tri trén bang phwong an:
— GanL[1]=1vaTruoc[1]=0
— V&icac phan tl ity 2 dén n:
« Néu A[i] < A[j] v&i moi j <ithi: L(i) = 1 va Truoc(i) = 0
* Nguwoc lai thi
— L(@i)=Max{L():j<ivaA[l<=A[]}+1
— Truoc]i] = k sao cho L(k)= Max{ L(j) : j <iva A[j] <= A[i] }

I 1 2 3 4 5 6 7 8 9 10
Day A[i] 2 6 =7 5 8 1 =3 5 15 4
B[i] 1 2 1 2 3 2 2 3 4 3
Truoc[i] 0 1 0 3 4 3 3 7 8 7

37

void TaoBangPhuongAn()

i L[1] = 1; I 1|2 |3|4|5|6]|7]8]9]10
Truoc[1] = 0; Ali] 2 6 | -7 5 8 1 (-3 5 |[15] 4
for (i=2;i<=n;it+) L[i] 1212|3223 ]|4]S3
{ Li=1 Truoc[i] | 0 [ 1 | 0 | 3 | 4|3 |3 | 7]8]7

Truoc[i] = 0;

for (j=i-1;j>=1;j-)
if (A[]] <= Ali] && L[j] >=L[i])
{ Li=Lp+1
Truoc[i] = j;

}

38
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B&t dau tir phan te i c6 gia tri L[i] c6 I&n nhat la phan t& cudi cuing trong day
con dai nhat.

Truy tiép sang phan t&r cé chi sb Trwoc[i] cho dén khi phan t& Truoc]i] = 0.

I 1 2 3 4 5 6 7 8 9 10
Day A[i] 2 6 =7 5 8 1 =3 5 15 4
L[i] 1 2 1 2 3 2 2 3 4 3
Truoc[i] 0 1 0 3 4 3 3 7 8 7

39

Thuat todn truy vét

tim lai cac phan ti trén day con toi wu

void TruyVet() I 1]l2]3]afls]el7]8]o9 /10
‘ Ali] > le|-7]s5 8| 1]-3]5]15]4
- B[i] 12123223 ]4a]s3

’ Truoc{i] | 0 | 1 | o | 3 | a |3 | 3| 7|87

for (j=n-1;j>=1;j-)
if (B[] > Blil) i =j;

while (i> 0)

{
<in théng tin A[i] thudc day con toi wu>;
i = Truoc]i];

}

<in théng tin A[i] thudc day con téi wu>;

40
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Lap lich thué nhan coéng

C6 moét dw an kéo dai trong T thang, ngwci quan ly cén phai Iap
lich st» dung cong nhan moi thang cho dy an. Blet rang, s6 cong
nhan téi thiéu can trong thang thir i la Scnli]; tién dich vu khi thué 1
cong nhan méi la DV, tién dén bu khi sa thai mét céng nhan 14 ST;
lwong thang mdi cong nhan phai tra 1a LT.

Can phai thué hay sa thai bao nhiéu cong nhan mbi thang dé tong
chi phi nhan cong clia dw an la nhé nhét.

Gia thiét Két ludn
T=3 265

DV=4; ST=5; LT=6 111010
Sen={11; 9; 10}

41

Xac dinh tham s6 thé hién kich thwéc bai toan

Tham sb thé hién kich thwdc bai toan la sé thang T

Tbng chi phi nhan céng trong T thang dwoc tinh tw tdng chi phi
nhan cdng cua T-1 thang cong thém chi phi tra nhan céng cta
thang tht T.

Chi phi trd nhan céng clia thang thé T bao gém :

— Tién lwong trad cho sb nhan céng cuia thang T va

— Tién dich vu néu sb nhan cong cua thang T 16n hon sb nhan

cong thang T-1 hay tién sa thai néu s nhan codng trong thang
T nhé hon sb nhan cong cla thang T-1.

Kich thwéc bai toan phu thudc vao 2 tham sb: sb thang va sb
nhan cdng cua thang
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Lap cong thirc dé qui

« Scn|i] lwu s6 cdng nhan can thué cho thang the i

- Smax |a sb cdng nhan cutia thang can nhiéu nguwdi nhat

- Bai toan con nhé nhat &ng véi i = 1 (thang dau tién):
C(1,j)=j* (DV+LT)  voij=Scn[1]..Smax

+ C(i, j) 1a chi phi tdi thiéu cta i thang dau tién néu tai thang thr i
c6 j cbng nhan dworc thué.

C(i, j) = Min{ C(i-1, k) + chi phi dé t& k nguoi thanh j ngudi }
(i=2..T;  j=Scnl[i]..Smax; k = Scn[i-1]..Smax)
- Ké&t qua bai toan 1a: Kq = Min{C(T, j) + chi phi sa thai j ngui}
j=Scn[T]..Smax
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Xay dwng bang chira C(i, j)

+ Mang C[1..T+1, 1..Smax]: C[i, j] ghi nhan gia tri C(i, j)
C(1,j)=j*(DV +LT) v&ij=Scn[1]..Smax
C(i, j) = Min{ C(i-1, k) + chi phi dé tir k ngwoi thanh j ngudi }
(i=1..T;  j=Scn[i]..Smax; k = Scn[i-1]..Smax)
C(T+1,j))=C(T,j)+ (*ST) j=Scn[T]..Smax

Sen|i \ j 9 10 11

11 |1 99

9 |2 99+45+12=156 | 99+50+6=155 99+55=164

10 |3 155+50=205 155455+4=214
4 205+60=265 2144+66=280
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Xay dwng bang truy vét sé cdng nhan

+ Mang Truoc[1..T, 1..8max]: Truoc[i, j] :=k |a s6 ngudi thué &
thang th i-1 dé co CJi, j]
Sen|i \ j 9 10 11
11 |1 99
9 |2 99+45+12=156 | 99+50+6=155 99+55=164
10 |3 155+50=205 155+55+4=214
4 205+60=265 2144+66=280
Sen|i \ j 9 10 11
11 |1
9 |2 11 11 11
10 |3 10 10
a5

Thuat toan tao bang phwong an C va Truoc

{ for (j=Scn[1]; j <= Smax; j++) C[1,j]=]j* (DV + LT);
for (i=2;i<=T,i++)
for (j=Scn[i]; j <= Smax; j++)
{ CIi, jl= MAXINT;
for (k=Scn[i-1]; k <= Smax; k++)
{ X=CJi-1,k];
if (k>j) X=X+ (k—j)*DV; else X=X+ (j —k)*ST
if (X< C[i, ) { C[i, jl = X; Truocfi, j] = k; }

}
for (j=Scn[T]; j <= Smax; j++) C[T+1,j]=C(T,j)+(j* ST);
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Thuat toan truy vét s6 cong nhan méi thang

//Tim sé nhan céng cta thang thir T
S=C[T+1,Scn[T]]; k= Scn[Tl;
for (j=Scn[T]+1; j <= Smax; j++)

if (S>C[T+1,j]) {k=]J, S=C[T+1,]j]; }
<Thang T can k cdng nhan>
for (i=T;i>1;i-)
{ k=Truoc]i, K];

<Thang i-1 can k cdng nhan>
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C6 N goi keo, gdi thir i cé Aj céi keo. Khdng dwoc béc bat ky mot géi keo nao, can
chia N goi keo thanh hai phén sao cho dé chénh |éch s keo gilra hai gdi 1a it nhat.
Cho n loai t& glay bac. T& gidy bac thir i c6 ménh gia Ali]. S6 t& méi loai .khong gioi
han. Can chi fra cho khach hang s tién M déng. Hay cho biét méi loai tién can bao
nfgl)eu to’osgo cho téng s6 t& 13 it nhat. Néu khong déi duoc, thi thong bao “KHONG
DOI buocC”

Cho n loai t& |ay bac. T& gidy bac th&r i c6 ménh gia Ali]. Gia thiét loai tién ménh gia
Ali] c6 B[|lt0 =1, n). Can chi tra cho khach hang so tien M dong Hay cho biét méi
loai tién can bao nhiéu t& sao cho tong sb t& 13 it nhat. Néu khong ddi duoc, thi
théng bao “KHONG DOI DUOC’.

Can cam k loai hoa khac nhau vao n lo xép thang hang sao cho loai hoa ¢6 sb hiéu
nhé dwoc dat trudc hoa cé sb hiéu Ién. Vi méi loai hoa i ta biét gia tri thdm my khi
cam hoa do vao lg j la v[i,jl. Hay tim phwong an cdm cac loai hoa trén vao n lo sao
cho tong gia tri thdm my |3 Ion nhét.

M6t hop thw dién tr cho phép g dinh kém mét hodc nhiéu file vao mot thw dién to
sao cho téng dung luwong cag file dinh kem trén thw dién t&r khong vuot qua kich
thwdc M KByte cho truoc. De c6 sb thw dién to gwi di la it nhat, nguoi ta can chon
trong N file dir liéu cac file dé dinh kém vao mét email sao cho tong dung lvong cla
cac file dinh kém la I&n nhéat nhung khonﬂ vuot qua kich thuwdc M. Gja s, M <100,
N < 50 va file thtr i trong N file di lieu co kich thuoc 1a Ai KByte (la sO n%u%/
duong). Hay trinh bay thugt toan dé chon trong N file di¥ liéu cac file di em vao
mo6t thw dién ttr theo yéu cau trén, liét ké kich thudc cac file da chon.
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Viéc xay dwng cong trinh cap nwéc sach & cac ban ving cao rét kho khan, phai xay
dwng kéo hé thong dan nuwéc tlr dwdi thung liing 18n ban bang qua cac ngon doi. bé
thuan lgi cho viéc dan nwéc, ngudi ta dat cac tram bom ndi tiép trén tirng ngon doi
dan tw thung ling Ién ban vung cao, theo nguyén tac ngon ddi sau phai cao hon
ngon dbi trwéc, hai tram bom ké nhau khong nhét thiét dat trén ‘hai ngon ddi ké nhau.
Gia st co N ngon déi (N < 100), m&i ngon ddi dwoc gan mot sé thir tw tang theo
hwéng tir thung Iiing 1én viing cao, ngon ddi thir i cé dd cao Ai (Ia mét s6 nguyén
dwong).

1. Hay trinh bay giéi thuat chon lwa ra cac ngon ddi d&t cac tram bom sao cho sb
ngon ddi dwoc chon I& nhiéu nhét.

2. St dung Pascal, C/C++, hodc Java cai dat gidi thuat trén.

Mot cong ty may tinh nhén dwoc N hop dong (N< 50) Iap dat hé théng may tinh tai N
cbng ty Hop dbng thtr i co gla tri 12 Ci (s6 nguyen) va can Ai nhan sw dé thuc hién.
Do s0 lugng nhan sy cla cong ty ¢ han, nén Cong ty mudn wu tién chon moét s
hgp dong dé thyc hién trwdc sao cho tong gia tri cia cac hop ddng da chonlalén
nhat nhwng tdng sb nhan sy thuc hién cac hop déng do khong vuot qua sb Iuo’ng M
nhan sy (M < 100) hién c6 cta cong ty. Hay trinh bay thuat giai dé chon lwa cac hop
dong theo yéu cau trén, cho biét tong gia tri clia cac hgp déng da chon; gia tri hop
ddng va sb lwgng nhan sw clia cac hop ddng da chon.
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6. Mot cong ty may tinh nhan duoc N hop dong (N < 50) 1ap dét hé thong may tinh tai N

cbng ty Hop dbng thtv i co gla tri 12 Ci (s6 nguyen) va can Ai nhan sw dé&'thuc hién.
Do s0 lugng nhan sy cla cong ty ¢ han, nén Cong ty mudn wu tién chon moét s
hgp dong dé thyc hién trwdc sao cho tong gia tri cia cac hop ddng da chonlalén
nhat nhwng tdng sb nhan sy thuc hién cac hop déng do khong vuot qua sb Iuo’ng M
nhan sy (M < 100) hién c6 cta cong ty. Hay trinh bay thuét giai dé chon lwa cac hop
dong theo yéu cau trén, cho biét tong gia tri clia cac hgp déng da chon; gia tri hop
ddng va sb lwgng nhan sw clia cac hop ddng da chon.
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