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Bai 1: Tinh chi phi hanh trinh tét nhéat (tiét kiém nhét): (Thuat toan GTS,- Greedy)

A B C D E F e A as £z .
» V6i so thanh pho xuat phat p = 4:
A |» 20 |42 J30 |6 25 . tp 1 xut phat tir A,
B |12 i 16 7 33 19 }D\ tPz4tl]’ BD
- L tp 4ty
C |28 5 28 14 9 = tp6tuF
D [12 o 24 | 31 15 « twong (rng v&i 4 hang v4=A, v,=B, v3=D, v4=F.
E |14 7 21 15 L] 45
F |36 15 16 5 205 L
GIAL:
Phat biéu GTS,
e Budc 1: cost = «;// Tdng trong sb clia cung (chi phi di duong)
. = Best = {}; // 16 trinh tiét kiém nhat °

= k=0;// duyét 1&n lwot cac diém xuét phat
¢ Budc 2: Do k=0 <p — Budc 3

Buwéc 3: k=1 °
= Goi GTS (1)
» Ty=A—-E—B—D—F—C—A(I6trinh v4: bat dau °
tirtp 1)
» Ci= 6 +7 +7 +15+ 16+ 23 = 74 (chi phi cho 16 trinh
V1)

o Budc 4:do Ci<cost cost=74; best=Ty; °
e Buwoc2:Dok=1<p— Buwdc3
o Budc3: k=2
= Goi GTS¢(2) °
» Tp)=B—-D—-A—E—C—F—B(0trinh v,: bat dau
tlr tp 2)
= Cy=
v2)
o Budc 4: do Cy < cost (C1=74)
¢ Buwoéc 2: Do k=2 <p — Budc 3
o Budc 3: k=3
= Goi GTS¢(4)
» T3=D—-B—A—E—C—F—D (6 trinh v3: b4t dau
tlr tp 4)
= C3= 9+12+ 6+21+9+15=72 (chi phi cho I trinh
v3)
o Budc 4: do C3 > cost (Co=70)
* Buwoéc 2: Do k=3 <p — Buéc 3
o Budc 3: k=4
= Goi GTS¢(6)
» T4=F—>D—-B—A—E—C—F(I6 trinh v4: bat dau
trtp 6 )
= C4= 5+ 9+12+6+ 21+ 9 =62 (chiphicholo trinh
v4)
o Budc 4: do Cy < cost (Co=70)
e Buéc 2: do k=4 =p — dirng

7+ 12+6+ 21+ 9+ 15=70 (chi phi cho 16 trinh

cost =70; best=Tp

cost=70; best=Tp;

cost=62; best=Ty;

Két luan: Hanh trinh tét nhat T4: F - D — B — A — E — C — F v&i chi phi la
62.

BAI 2: S&p xép hoi thdo (Thuat toan t6 mau)

Gia st ¢6 9 cudc mitting a,b,c,d,e,f,g,h,i duoc té chirc. M&i cude mitting dworc td chire trong mot
budi. Cac cudc mitting sau khong duwoc xay ra dong thoi: ae, be, cd, ed, abd, ahi, bhi, dfi, dhi,
fgh. Hay st dung thuat toan té mau t6i wu dé bd tri cac cude mitting vao cac budi sao cho sé
bubi dién ra la it nhat.

Giai:

Xay dwng ma tran M céc cudc mitting dién ra véi:

MIi][j] = 1, néu cac budi mlttlng khéng duoc dién ra dong thoi;

Xac dinh bac clia céc budi mitting, mitting c6 bac cao nhat 14 mitting da ghép nhiéu budi nhét
Uu tién chon cudc mitting c6 so béc cao nhat. va ha bac cac cudc lién quan..Ta cd

Chon d=7, ha bac 1an 1: a(4) , b(4), c(1), d(0), (1), f(3), g(2), h(5), i(4) — t6 mau 1: d,g
Chon h=5, ha bac Ién 2:a(3), b(3), c(1), d(0), e(1), f(2), 9(2), h(0), i(3) »> td mau 2: h, c, e
Chon a=3, ha bac lan 3: a(0) , b(2), c(1), d(0), e(1), f(2), g(2), h(0), i(2) — t6 mau 3: a, f
Chon b=2, ha bac [én 4:a(0), b(0), c(1), d(0), e(1), f(2),9(2), h(0), i(1) — t6 mau 4: b

Chon i=1, Ha bac lan 5: a(0) , b(0), c(1), d(0), e(1), f(2),9(2), h(0), i(0) — t6 mau 5: i

Két qua té chirc cac budi mitting (s6 mau bang sb budi)
Budi 1: d, g; Budi 2: ¢, e, h; Budi 3: a, f; Budi 4: b va Budi 5: i

Budic 1: cost=w; (gia tri rat I&n)
o Best={};
o k=0;

Buac 2: Néu k<p thi qua Budc 3, Ngwoc lai thi

dirng;
Buwéce 3: Tang k=k+1;

o Goi GTS4 véi thanh phd xuét phat & vy

o Tinh Ty
o Chi phi Cy

ng’yc 4: Cap nhat lai hanh trinh véi chi phi thap

nhat,

o Néu Cy< C thi cost=Cy; Best=Ty
Budc 5: Quay lai Buwdc 2

o
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Bai 3: T6 mau do thi

Té mau dinh, v&i sé mau it nhat, sau cho 2 dinh ndi voi nhau dwoc td khac mau

Thuét toan tf)’méu tuan tw nhw sau (thuat toan tham lam)
Lap lai cho dén khi t6 hét cac dinh

- Gia st ban da dung k mau

- Chon dinh c6 bac cao nhét

-k>0

{ Chon mau tir 1 dén k dé t6 cho dinh dé.

- Néu tén tai mau i khac véi mau cac dinh k& véi né thi chon mau i.
- Néu k ton tai mau i thi danh d4u dinh do6 chwa t6 mau.

Néu dinh chwa t6 mau. Té mau cho dinh d6 mau méi k +1.

1

Khoi dau: . Dinh(Bac): A(3), B(3), C(4), D(4), E(3), F(5), G(3), H(3)

Té mau lan 1: chon dinh co6 bac Ian nhét F(5)

Ha bac 1an 1: A(3), B(3), C'(3), D'(3), E'(2), (0), 1(2), H'(2) (Binh m&i t6 mau bac
=0, cac dinh ndi truc tiép voi dinh viva té gidm 1 bac va cac dinh nay dwoc danh dau
dé k t6 lai mau 1)

T6 mau In 2: chon dinh ¢6 bac I6n nhat khac F: A(3), B(3), C 1(3), D(3), E'(2),
G'(2), H'(2) ---> Do nhiéu dinh c6 bac Ia 3, 1a bac I6n nhat. Nén chon theo thir tw 13
A(3). Vi A k bi danh dau, nén wu tién t6 mau 1 cho A

Ha bac 1an 2: A(0), B'(2), C'(2), D'(2), E'(2), G'(2), H'(2) céc dinh c6 cung néi tryc
tiep dén A giam di 1 bac va dwgc danh dau k té mau 1

T6 mau Ian 3: chon dinh c6 bac Ion nhét khac F, A: B'(2), €'(2), D'(2), E'(2), G'(2),
H1(2) ---> Céc dinh c6 bac béng nhau, nén chon dinh nao ciing dwgc ----> Chon dinh
B, do dinh B k dwgc t6 mau 1, nén té mau 2 cho B

Ha bac 1an 3: B(0), C"2(2), D'(2), E"(1), G'(2), H'(2) cac dinh c6 cung néi tryc tiép
dén B giam di 1 bac va dwoc danh dau k t6 mau 1 va mau 2

T6 mau Ian 4 : chon dinh c6 bac I6n nhat khac F, A, B -—>C12(2), D1(2), E14(1),
G'(2), H'@)

Bai 6: Bai toan den giao thong (Thuat toan t6 mau)
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Hay xay dwng céc cot dén sao cho viéc luu thong khdng bi giao nhau (s6 mau dén la bao nhiéu).

2
&

o Luwuy: Buéong ndi EC chi ¢é tuyén mot chiéu EC.
o Goiy:
o Xac dinh tai giao 16 c6 bao nhiéu tuyén duong:
= Twr A: AB AC AD
= T B: BABC BD
= T D: DADBDC
= T E:EAEBECED
o L&y 13 tuyén duwong lam dinh db thi.
o Cung ndi nhitng tuyén dwong khdng thé ciing di mét luc
= Céc tuyén dudong giao nhau: EC, AD, DA; EB, AC, AD, DA; AC,
EB, BD,DB
= Céc tuyén dwdng nguoc nhau: AB,BC; ED,DC; EA, AB;
o BA, DC, ED: khong giao nhau véi cac tuyén khac (dwoc phép ré phai).
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o Cac tuyén cuing dinh xut phat hay cuing dich thi khong giao nhau: ED,EA,;

BC, BA; BC,DC; BA, EA;
o Cac tuyéen song song thi khong giao nhau (AB va BA, AC va CA,...)

« Xay dwng ma tran M cac tuyén duéng véi M[il[j] = 1, néu 2 tuyén khong thé cuing

di mét luc
Két qua diing 4 mau cho dén giao thong:

Mau 1: AB, AC, AD, BA, DC, ED
Mau 2: BC, BD, EA

Mau 3: DA, DB

Mau 4: EB, EC.
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Thuat toan Vwong Hao

Bai 4: Chirng minh

1. Cho {p — q, q — r}. Kétluan: {p — r}
2.Cho{(anb)—c,(bAac)—d,~d.CM:a—b
Giai a:
Tacd:p—q="pvVvq
qor=-qvr
p—or=Tpvr

B1: Dang chuan: pVvQg qQVr—Tpvr

B3:7pvg,7qvr— p,r

B4: Phan thanh 2 dong: (1) =p, =q V r — =p, r (CM)
(2)q,qvr—p,r

Thuat giai Vwong Hao

B1: Phat biéu lai gia thiét va két luan ctia van dé theo dang
chuén sau : GTy, GT, ..., GT, KLy, KLy, ..., KLy

Trong do6 cac GT; va KL; la cac ménh dé duoc xay dwng tw
céc bién ménh dé va 3 phép ndi co ban : A (d&u tuyén), v
(dAu hoi) , = (d4u bu)

Phu dinh ctia phu dinh |~ (- p) =p
(Pva)=E(Cp—a)
Twong phan pP—->q=("p—>"09)
De Morgan S(PVQ=(pATQ)
“(PAQ)=E(CPVTA)




B2: Chuyén vé: (2)p,q,"qVvr—r

B4: Phan thanh 2 dong: (1°) p, 9, r — r (CM)
. @)p.a,q—r

B2:Chuyénve (2'):p,q— r,q(CM)

KL : TAt ca& cac nhanh con déu dwoc chirng minh

minh

Bai toan da dwoc chirng

Gidib: Tacéo:(@aAb)—>c=7(aAb)vc="avbvec

(bac)—-d="(bAac)vd=-bv-cvd
a—b="avb

B1 :Dangchuén:"aV"bvc,"bV"cvd,-'d—r-'avb
B2: Chuyénvé: "av-bvec,"bv-cvd,—-avb,d
B3: mav-bvec,bv-cvd, —ma,b,d

B4: Phan dong:

e (1)ma,bv-cvd —"a,b,d(CM)

e (2)bvc,"bv-cvd, —a,b,d

B2: Chuyén vé (2): a,"bvc,"bv-cvd—b,d
B4: Phan dong:

(1"a,bve,bv-c—b,d

(2)a,7bvec,d, — b, d(CM)

B2:(1")a, "bvec,7(bAac)—b,d
Chuyénvé:a,"bvc —b,d,bAc

B4: Phan dong:

(1")a,7b —b,d,bAc

(2")a,c —b,d,bAc
B2: Chuyén vé (1”) a
(2)a,c —>b,d,bac
B4: Phan dong:
(1")a — b, d (khdng CM)
(2"ya —b,d, c

—(b)b,d,bAc

Két luan: Bai toan khong dwoc chirng minh.

Bai 5: (Thuat toan Robinson) (Ménh d& dbi ngau: P va -P)

Bai 5: (Thuat toan Robinson) (Ménh @& dbi ngau: P va -P)
1.CMR:7pVQ,"qQVrrvs,7uv-as — 7p,7u
2.Cho{p—q,q—rr—s,ptHoipAS?
3.Chofanb—c,bAac—d,aAb} Héid?

Giaia:CMR: 7pv g,7qVr7rvs,7uv-s — 7p,7u

B3:{7pvag,"qvrrvs tuv-os,p,u} ‘ o
B4 : Co6 tat ca 6 ménh dé nhwng chwa c6 ménh dé nao doi ngau nhau.

Giao hoan (PAQ)=(qADP)
(PvQg)=(qVvp)

Két hop (PAQ)ATE(PA(GAT)
(pvag)vr=(pv(qvr)

Phan phéi PV(@ANE(PVaA(PVr)
PA@VN=E(PAQV(PAT)

B2 (Khtr d&u =) Chuyén vé cac GT; va KL; c6 dang phu dinh.
Vidu:pvag,7(rAs),"g,pvr—s,p
pvag,pvrp—(rAs)g,s

B3 (Khir d&u A, v): Néu GT; c6 phép A, KL; cé phép V thi thay
thé bang dau ","
Vidu:pAqg,rA(TpVvs)—q, s

p.q,,7pPVs—TQq,7s

B4 : Néu GT; c6 phép Vv hay & KL; co phép A thi tach thanh
hai dong con.
Vidu:p,7pvag—q p, 7p —q
p,q—q

B5 : Mot dong duoc chirng minh néu ton tai chung mét ménh
de & & ca hai phia.
Vidu:p, g — qdwoc chirng minh

p,7"P—>9q p—p.q

a) Néu mot dong khong con phép ndi v hodc A & ca hai vé va
& 2 vé khong co chung mét bién ménh dé thi dong dé khong

dwoc chirng minh.

b) M6t v&n d& dwoc chirng minh néu tat ca dong dan xuét tir

dang chuan ban dau déu dwoc chirng minh.

Thuat giai Robinson

B1: Phat biéu lai gia thiét va két luan clia van dé theo
dang chuén sau : GTy, GTo, ..., GT, KLq, KLy, ..., KLy
Trong d6 cac GT; va KL; 1a cac ménh dé duoc xay dwng
tlr cac bién ménh dé va 3 phép ndi co ban : A (déu
tuyén), v (du hai) , - (dau bu)

B2 : Néu GT; c6 phép A, KL; c6 phép V thi thay thé bang

B5 : tuyén mot cap ménh d& (chon hai ménh dé co bién déi ngau). Chon 2 ménh dé dau""

dau: “pvgq, "qvr pVr

Danh sach ménh dé thanh: {“pVvr,-rvs,-uv-s,p,u}Chwa cé ménh dé déi

ngau.

Tuyén tiép hai cdp ménh dé dau tién -pvr,-rvs “pvVs

Danh sach ménh dé thanh {~pVv's,“uVv s, p, u} Van chwa cé 2 ménh d& dbi ngau

Tiép tuc hai cdp ménh dé& dau tién -pvs,-uv s -p VU

Danh sach ménh dé thanh : {-p v ~u , p, u } Van chwa cé hai ménh dé déi ngau

Tiép tuc voi haicdp ménhdé: “pv-u,u -p

Danh sach ménh dé tré thanh : { p, p } C6 hai ménh d& déi ngau nén biéu thirc ban

dau da dwoc chirng minh.

Gidi b: Cho{p - q,q—rr—s,p}HéipAs?

Bién ddi:p -q=-pvq
qor=-aqvr
r—>s=-rvs

B1: Phat biéu co dang chudn: "pv g, "qVr,rvs,p—pAs
B2: Chuyén vé két luan: {“pVv g, "qVr,rvs,pvp, T pVv s}
B3: Tuyén tirng c&p ménh dé, xét tinh dbi ngau:

°o TpVvQg, qVr,TrVs,pvp,TpVv-s

° pvr

° TpVr, rVS ,pvp,TpVvs

° pVs

° TpVs , pvp,TpVvs

° sVp

° sVp, pVv-s

o sV s Buoc chirng minh.

Gidic: Cho{anb—c,bAac—d,aAnb} Héid?

Bién ddi:aAb —c="(aAb)vc=-av-bvec
bAc—d=7(bAc)vd=-bv-cvd

B1: Phat biéu c¢6 dang chudn: "av -bvc,7bv-cvd,anb—d
B2: Chuyén vé kétluan: {-~av-bvc,bv-cvdanb, d}
B3: Tuyén tirng c&p ménh d&, tinh déi ngau:

o mavibvc, tbv-ocvd ,aAb,d

o -aVv-bvd

° mav-bvd,aAb, d

° “(aAb)vd, (@aab),d

o d, ~d Buoc chirng minh.

Bai 7: St dung thuat toan QuinLan dé giai quyét bai toan sau:

Xac dinh ngwdi Chau A hay ngwdi Chau au khi xem xét 1 nhém ngudi cén ct

B3:(Khir ddu —) Bién dbi dong chuan & B1 vé thanh
danh sach ménh dé& nhu sau:

{GT4, GTy, ..., GTy, "KL, "KLy, ..., "KLy }
B4 : Néu trong danh sach ménh dé & budc 2 c6 2 ménh
d& dbi ngau nhau thi bai toan dwoc chirng minh. Nguoc
lai thi chuyén sang B4. (a va —a goi la hai ménh dé déi
ngau nhau)

B5 : Xay dwng mot ménh d& méi bang cach tuyén mot
cap ménh dé trong danh sach ménh @& & buwéc 2. Néu
ménh dé méi cé cac bién ménh dé déi ngau nhau thi cac
bién d6 duoc loai bd.

Vidu:pv =q \ arvsv q
Hai ménh dé q, 7q 1a d6i ngau nén sé dwoc loai bé
pv-orvs

B6 : Thay thé hai ménh d& viva tuyén trong danh sach

ménh dé bang ménh dé mai.

Vidu:{pv~q, 'rvsvq ,wVvr,svqg}
{pvarvs,wvr,svaq}

B7 : Néu khong xay dung duoc thém mét ménh dé moi
nao va trong danh sach ménh de khéng c6 2 ménh de
nao doi ngau nhau thi van dé khéng duwgc chirng minh.

ngwei  |Dang |Chiéu cao Gii tinh Noi chén

1 to tb nam Chau A




trén hinh dang, chiéu cao va giéi tinh theo bang sau: 2 nhé thap nam Chau
Giai: 3 nhd tb nam Chau 6
L 4 to cao nam Chau Au
Binh nghia d6 do V(Dang = to) = (A, , Auto) 5 nho tb i Chau Au
Ao =Tbng s6 A to / Tong sb nguoi dang to = 1/3 6 nhd cao nam Chau Au
Au. = Tona <6 Au to/ Téna s nausi déng tos 2/3 7 nhd cao nir Chau Au
Uto = TONng s6 Au to / Téng sb ngudi dang to= s o ™ v Chan A

V(Dang = to) = (1/2, 2/3) V(Dang = nhé) = (1/2, 2/3)
V(Chidu cao = cao) = (0, 1) V(Chidu cao =1b) = (1/2, 1/2)  V(Chidu cao = thép) = (1, 0)
V(Gi¢i = nam) = (3/5, 2/5)  V(Gi6i = n¥) = (0,1)
Tiéu chuan phan loai: 1a thudc tinh c6 nhiéu vector don vi nhat. Cu thé chon: Chiéu cao (cé 2 vector don vi)
Nhan xét:
e 3 nguoi cao toan la nguoi Chau Au

« 1 nguoi thap la nguwoi Chau A
+ Chua két luan j vé nhirng nguoi c6 dang trung binh

Xét tiép nhirng ngudi cé dang trung binh cé bang sau -

nguwoi |Dang  |Gidi tinh [Noi chén

1 to nam Chau A

3 nhé nam Chau A

5 nhé ni Chau Au

8 to ni Chau Au
V(Dang = to) = (1/2, 1/2) V(Dang = nhé) = (1/2, 1/2)

V(Gioi = nam) = (1,0) V(Gioi = ntr) = (0,1)
Chon gi¢i (c6 2 vector don vi)

Nhan xét: vay nhi*ng cé voc dang trung binh la ngwoi Chau A gidi tinh nam, con
nguwoi Chau au la gi¢i tinh nlv

MANG NGO NGHIA

+ Cho mang ngir nghfa ap dung co ché suy dién dé giai bai toan tam giac sau: Tinh S biét o, B, C
=

Xay dyng bang kich hoat ban dau (1) Kich hoat cac yéu td da biéta, B, C(2) TwR1  kich hoat duoc y (3)

(M 1) 1G) _|(4) |(6) |®6) 1) @ |B) |4)_|(65)_|6) (1) @ |B) |4) |(65)_|6)
a [-1 o jo |1 |1 |O a |1 0o |0 1 1 0 a |1 0o |0 1 1 0
B |- o (0o Jjo |1 |1 B |1 o |0 |o 1 1 B |1 0o |0 |o 1 1
y [-1 |0 Jo [0 |o |1 y |1 |0 Jo [o o |1 y |1 0o (0 |0 JO 1
a [0 |1 |0 |0 [-1 |O a [0 |1 o |0 [-1 |O a |0 |1 J0 [0 |1 |O
b [0 |1 |0 |1 |1 |1 b [0 |1 |0 |1 |1 |1 b |0 |1 |0 |1 [1 [
c [0 |1 |1 J0 [0 |1 c |0 1 1 0 |0 1 c |0 1 1 0o |0 1
s o (o |1 |0 [0 |oO s |o (o |1 J0 [0 |O slo (o |1 J0 [0 |O
he [0 [0 |1 |1 |0 hs |0 [0 |1 |-1 [0 |O hs |0 [0 |1 |-1 [0 |O
p |0 |1 |0 J0o |0 p [0 |1 |0 |0 [0 |O p |0 [1 o Jo [0 |O
TwrR6  kich hoat dwoc b (4) Tw R4  kich hoat duwoc h (5) T R3  kich hoat dwoc S (6) : két qua
(1) [ |B) [4) |(5) |6) (1) {(2) |®) [4) |(5) |6) (1) [(2) |®) [4) |(5) |6)
a |1 0o |0 1 1 0 a |1 0o |0 1 1 0 a |1 0 |0 1 1 0
g I o |0 |O 1 1 B |1 o |0 |oO 1 1 B |1 0o |0 |O 1 1
y |1 o (0 |0 O 1 y |1 o (0 |0 O 1 y |1 o (0 |0 JO 1
a [0 |1 |0 |0 |1 |O a [0 [1 0o |0 [-1 |O a |0 |1 J0 [0 |1 |O
b |0 1 0 1 1 1 b [0 |1 |0 |1 [-1 |1 b |0 1 0 1 1 1
c |0 1 1 0 |0 1 c |0 1 1 0 |0 1 c |0 1 1 0 |0 1




hs |0 [0 |1 |-1 [0 |O hs {0 [0 -1 |1 [0 |O he [0 [0 |1 |1

Nhéan xét

Ban khéng co quyén thém nhan xét.
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