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TRUONG PAI HOC HONG bUC  PE CUONG CHI TIET HQC PHAN
Khoa CNTT & TT TOAN ROI RAC
B¢ mon: Khoa hoc may tinh M3 hoc phan: 172080

1. Thong tin vé gidng vién

e Hovatén: Nguyén Pinh Pinh
Chtrc danh, hoc ham, hoc vi: Giang vién chinh, thac syCNTT
Thoi gian, dia diém lam viéc: Céc ngay trong tuan, tai VPK CNTT-TT.
bia chi lién hé: Khoa CNTT - TT, truong PHHD
bién thoai: Mobile: 0948 911 357
Email: nguyendinhdinh@hdu.edu.vn
¢ Ho tén: Lé Thi Hong
Chirc danh, hoc ham, hoc vi: : Giang vién, thac sy CNTT
Thoti gian, dia diém lam viéc: Céc ngay trong tuan, tai VPK CNTT-TT
bia chi lién hé: Khoa CNTT&TT, truong BPHHD
bién thoai: 0968 961 818
Email: lethihong@hdu.edu.vn
e Ho vateén: Trinh Thi Phu
Chtrc danh, hoc ham, hoc vi: Giang vién, thac sy CNTT
Thoi gian, dia diém lam viéc: Cac ngay trong tuan, tai VPK CNTT-TT
Dia chi lién hé: Khoa CNTT-TT, truong BPHHD
bién thoai: Mobile: 0904 470 579
Email: trinhthiphu@hdu.edu.vn

2. Thong tin chung vé hoc phian

Tén nganh/khoa dao tao: DPai hoc Cong nghé thong tin

Tén hoc phan: Toén roi rac

Sb tin chi: 3

Hoc ki: 2

Hoc phan: Bit budc: M Tu chon: O
Céac mon hoc tién quyét: Tin hoc co sé, Lap trinh Cco ban

Céac mon hoc ké tiép: Céc mdn chuyén nganh
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Gi0 tin chi d6i voi cac hoat dong:

Ly thuyét Bai tap, thdo luan, cai dat thuat toan Tu hoc

27 18 BTTL + 18 CDTT = 36 135

bia chi b6 mon phu trach hoc phﬁn: B6 mén Khoa hoc may tinh, khoa Cong nghé
thong tin & Truyén théng, P203 nha A2, co sé chinh, PH Hong Dic.

3. Néi dung hoc phén

No6i dung hoc phan: Co s& logic, 1y thuyét tip hop, cac kién thic co ban vé do phirc
tap thudt toan; 1y thuyét t6 hop: bai toan dém, bai toan ton tai, bai toan liét ké, bai toan tbi
uu; 1y thuyét d6 thi: biéu dién dd thi trén mdy tinh, cac thuat toan duyét do thi, cay va cay
khung ctia do thi, mot s6 bai toan ti uu trén do thi (cdy khung bé nhat, duong di ngan nhét,
ludng cuc dai).

Ning luc dat dugc:ingudi hoc c6 ky niang giai quyét cac bai toan thuc té dwa trén
nhirng bai toan quan trong cua 1y thuyét t6 hop, 1y thuyét do thi; danh gia dugc do phirc tap

cua cac bai toan thyc té dua trén kién thirc nén tdng cia toan hoc roi rac.

4. Muc tiéu ciia hoc phén

Chuan dau

Muc tié Mb t3
pefien om ra CTPT

Céac nguyén 1y cin ban, co sé thuat toan cua 1y thuyét
11| td hop, 1y thuyét dd thi va céc ky thuat sir dung trong C8

luu trit va xur Iy thong tin trén may tinh.

Tim hiéu, mé ta dugc nhitng mé hinh 1y thuyét t6 hop

va ly thuyét d6 thi cho phép biéu dién va xdy dung

1.2. C9

thuat giai hiéu qua cho nhiéu bai todn phirc tap cia
1. Kién cong nghé thong tin.

thure Trinh bay, van dung dugc cac thuat toan sinh, dé quy
quay lui, nhanh cén cho bai toan liét ké va bai toan tbi
1.3.| wu t6 hop; cac thuat toan tim kiém trén do thi, cay va | C5, C8, C9
cay khung nho nhét, bai toan dudng di ngin nhat va
g dung, bai toan ludng cuc dai.

Trinh bay duogc vé phat trién va trién khai ung dung

14, . A nex e C7,C8, C9
toan ro1i rac trong biéu dien va xu Iy thong tin.
Rén luyén k¥ ning van dung kién thirc, phwong phap,
2. K~ ~ A 9 A 4 o J4 N \ ~
: y 21, ky thue_t:[, CO SO t%luat todn cua todn rdi rac vao nhiing C14, C17
nang tinh hudng cu thé trong luu trir va xir Iy thong tin trén

may tinh.




2.2.

Phan tich va cai dat duoc cac thuat toan cua toan roi

rac van dung cho cdc mo hinh thyc tién.

C14, C17,
C18

2.3.

Co6 kha nang cai tién phuong phap, phat trién co so
thuat toan cua toan roi rac nham gia ting muc hiéu

qua trong luu trir va xu ly thong tin.

C14, C17

3.1.

Cau thi, ham hoc hoi, chu dong tim hiéu vé cac noi
dung cua hoc phﬁn Toan ro1 rac; tich cuc nghién cuu,
trao doi v4i giang vién vé cac thuét toan trong Toan roi
rac, cac van dé cai dat, 1ap trinh thuat toan lién quan.

C22

3. Thai

a |32

Pam mé thuc hanh, can cu, sang tao, cham chi cai dat
cac thuat toan cua Todn roi rac va van dung giai quyét
céc bai toan thuc tién.

Cl7,C22

3.3.

Tich cuc trau doi, chia sé kién thirc cia moén hoc véi
sinh vién trong 16p, chu dong t6 chuc cac gio tu hoc
theo nhom, 1am bai tap 16n theo nhom.

C16, C23

4. Nang
luc

4.1.

Giai quyét duoc cac bai toan thuc té dua trén nhirng
bai toan quan trong cua 1y thuyét to hop, 1y thuyét d6
thi; danh gia dugc dg phurc tap cua cac bai toan thuc té

dua trén kién thirc nén tang cta todn hoc roi rac.

C14,C17,
C21, C22

5. Chuin dau ra hoc phan

TT

Két qua mong mudn dat dwoc

Muc tiéu

Chuén diu
ra CTDbT

Tim hiéu, mé ta duoc nhitng mo hinh 1y thuyét to
hop va 1y thuyét d6 thi cho phép bicu dién va xay
dung thuit giai hiéu qua cho nhiéu bai toan phuc
tap cua cong nghé thong tin nhu: Cac thuat toan
sinh, dé quy quay lui, nhanh can cho bai toan liét
ké va bai toan t&i wu to hop; cac thudt toan tim
kiém trén dd thi, ciy va ciy khung nho nhit, bai
toan dudng di ngin nhat va tng dung, bai toan
luéng cuc dai.

Trinh bay dugc vé phét trién va trién khai tmg
dung toan roi rac trong biéu dién va xtr 1y théng
tin.

1.1,1.2,
1.3, 1.4,
4.1

Cs, C7, C8,
C9

Vin dung kién thirc, phuong phép, ky thuit, co s¢
thuat toan clia toan rdi rac vao nhiing tinh hudng

21,22,
23,4.1

C7, Cl4,
C17,C18
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cu thé trong luu trit va xtr 1y théng tin trén may
tinh. Phan tich va cai dat duoc cac thuét toan cua
toan roi rac van dung cho cac mé hinh thuc tién.
C6 kha ning cai tién phuong phap, phat trién co s&
thuat toan cta toan roi rac nham gia tang muc hiéu

qua trong luu trir va xtr 1y thong tin.

Trén co s¢ y thirc 10 vai trd cia mon hoc 1a cung
cAp nhitng phuong phép, co s& thudt toan quan
trong dé giai quyét cac vin dé& cua cong nghé
thong tin, tor do xay dung thai d6 hoc tap tich cuc, 31 3.2
C | chu dong. Phat huy dugc tinh than tu hoc, doc lap ?:.3 ’
nghién curu, phat trién rng dung trong moi quan hé
hop tac chit ché véi thay va ban dé nang cao vé ca

kién thirc va ky nang van dung céc kién thirc vao

thuce tién.

Cle, C22,
C23

6. Noi dung chi tiét hoc phin
CHUONG 1: BAI TOAN BPEM
1.1. M¢é dau
1.1.1. Tong quan vé t6 hop
1.1.2. Thuat toan va do phuc tap thuat toan
1.2. Cac nguyén ly co ban
1.2.1. Nguyén ly cong
1.2.2. Nguyén ly nhan
1.2.3. Nguyén 1y bu tru
1.3. Cong thirc truy hodi
1.3.1. Cac thi du minh hoa

1.3.2. Giai cong thirc truy hdi tuyén tinh thuan nhét hé s6 hang sé

1.4. Phuong phép ham sinh
1.4.1. Ham sinh va bai toan dém
1.4.2. Ham sinh va cong thuc dé quy
Bai tap chuong 1
CHUONG 2: BAI TOAN TON TAI
2.1. Gi61 thiéu bai toan
2.2. Céc phuong phép chirng minh co ban
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2.2.1. Phuong phap chirmg minh truc tiép
2.2.2.Phuong phap quy nap
2.2.3. Phuong phéap phan chung
2.3. Nguyén li Dirichlet
2.3.1. Nguyén ly Dirichlet don gian
2.3.2. Nguyén 1y Dirichlet tong quat
2.4. H¢ dai di¢én phan biét. Pinh 1y Ramsey
2.4.1. H¢ dai dién phan bi¢t
2.4.2. Binh Iy Ramsey
Bai tdp chuong 2
CHUONG 3: BAI TOAN LIET KE
3.1. Gidi thi¢u bai toan
3.2. Phuong phép sinh
3.2.1. Tong quat phuong phéap sinh
3.2.2. Mot s thi du dién hinh
3.2.3. Lap trinh C gidi bai toan li¢t ké vdi phuong phap sinh
3.3. Thuat toan quay lui
3.3.1. Tong quat thuat toan quay lui
3.3.2. Mot s thi du dién hinh
3.2.3. Lap trinh C gidi bai toan li¢t ké vdi thudt todn quay lui
Bai tap chuong 3
CHUONG 4: BAI TOAN TOI UU TO HOP
4.1. Gidi thi¢u bai toan
4.1.1. Bai toan tbi wu t6 hop tong quat
4.1.2. Mot s6 bai toan tdi uu t6 hop
4.2. Cac thuat toan duyét
4.2.1. Thuat toan duyét toan bo
4.2.2. Thuat toan nhanh can
4.3. Bai toan cai tui
4.3.1. Thuat toan nhanh can giai bai toan cai tui
4.3.2. Lap trinh C giai bai todn cai tai
4.4. Bai toan nguoi du lich

4.4.1. Thuat toan nhanh cén giai bai toan ngudi du lich



4.4.2. Ky thuat rat gon giai bai toan nguoi du lich
4.4.3. Lap trinh C giai bai toan nguoi du lich
Bai tap chuong 4
Giao va huéng din thuc hién bai tiap 16n cho cic nhém sinh vién
CHUONG 5: CAC KHAI NIEM CO BAN CUA LY THUYET PO THI
5.1. Céc dinh nghia
5.1.1. Pinh nghia d6 thi
5.1.2. Cac thuat nglt co ban
5.1.3. Puong di, chu trinh, d6 thi lién thong
5.1.4. Mot s6 6 thi dic biét
5.1.5. Do thi Euler va d6 thi Hamilton
5.2. Biéu dién d6 thi trén may tinh
5.2.1. Ma tran ké, ma tran trong sb
5.2.2. Ma tran lién thudc dinh canh
5.2.3. Danh séach canh (cung)
5.2.4. Danh sach ké
5.3. Cai dat cau trac dir liéu biéu dién do thi trén may tinh
5.3.1. Cai dit cau trac dir liéu do thi dung 2 mang tro va ké
5.3.2. Cai dit cdu trac dit liéu do thi dung danh sach méc ndi
Bai tap chuong 5
CHUONG 6: CAC THUAT TOAN TIM KIEM TREN PO THI
6.1. Cac thuat toan tim kiém
6.1.1. Thuat toan tim kiém theo chiéu siu
6.1.2. Thuat toan tim kiém theo chiéu rong
6.2. Mot sb g dung ciia thuat toan tim kiém
6.2.1. Tim duong di gitra 2 dinh
6.2.2. Liét ké cac thanh phan lién thong
6.3. Tim chu trinh Euler - chu trinh Hamilton
6.3.1. Tim chu trinh Euler
6.3.2. Tim chu trinh Hamilton
6.4. Lap trinh C giai bai toan tim kiém trén d6 thi
6.4.1. Cai dit cac thuat toan tim kiém DFS va BFS
6.4.2. Cai dat thuat toan tim duong di gitra 2 dinh



6.4.3. Cai dat thuat toan liét ké cac thanh phén lién thong
6.4.4. Cai dat thuat toan tim chu trinh Euler
6.4.4. Cai dat thuat toan tim chu trinh Hamilton
Bai tap chuong 6
CHUONG 7: CAY VA CAY KHUNG CUA PO THI
7.1. Cay va tinh chat co ban cua cay
7.2. Cay khung caa db thi
7.2.1. PBinh nghia
7.2.2. Thuat toan xay dung cdy khung ctia d6 thi lién thdng
7.2.3. Thuat toan xay dung tap cac chu trinh co ban cia dd thi
7.3. Bai toan tim ciy khung nho nhét
7.3.1. Mot s6 bai toan thuc té
7.3.2. Thuat toan Kruskal
7.3.2. Thuat toan Prim
7.4. Lap trinh C giai bai toan tim cdy khung nho nhat
Bai tap chuong 7
CHUONG 8: MOT SO BAI TOAN TOI UU TREN PO THI
8.1. Bai toan duong di ngin nhét trén do thi
8.1.1. Khdi niém m¢ dau
8.1.2. Puong di ngin nhét xuat phat tir mot dinh va thuat toan Ford-Bellman
8.1.3. P thi trong s6 khong 4m va thuat toan Dijkstra
8.1.4. Puong di trong db thi khong c6 chu trinh
8.1.5. Puong di ngan nhat giita cac cap dinh va thuat toan Floyd
8.2. Lap trinh C giai bai toan duong di ngan nhét trén do thi
8.2.1. Phan tich va cai dat thuat toan Ford-Bellman
8.2.2. Phan tich va cai dat thuat toan Dijkstra
8.2.3. Phan tich va cai dat thuat toan Floyd
8.3. Bai toan ludng cuc dai trén trong mang
8.3.1. Mang, ludng trong mang va bai toan ludng cyc dai
8.3.2. Lat cét, dudng tang ludng va dinh 1y Ford - Fulkerson
8.3.3. Thuat toan tim ludng cuc dai trong mang
8.4. Lap trinh C giai bai toan ludng cuc dai trong mang

Bai tép chuong 8



Nghiém thu bdo cdo bai tdp lon cua cac nhom sinh vién

7. Hoc li¢u:
+ Hoc liéu bdt budc

[1]Nguyén Dinh Pinh -Pham Thé Anh - LéDinh Nghiép - Trinh Thi Anh Loan -
Trinh Thi Pha (2016),Todn roi rac, NXB Gido duc.

[2]. Nguyén Dinh DPinh - Hoang Vin Quy (2018), Ly thuyét do thi, Sach chuyén khao
truong DH Hong Drc.

+ Hoc lieu tham khao

[3]. Kenneth H.Rosen(2003). Toan rdi rac tng dung trong tin hoc. NXB Thdng ké.

8. Hinh thirc to chirc day hoc
8.1 Lich trinh chung

Hinh thire t6 chirc day — hoc Tong
Tw | KT-
Noi dung T BT-|HD | Tw | vin | PG
TL CDTT| hgoc | caa
GV
CHUONG 1: BAI TOAN BPEM 313 15 | 1 22
1.1. M& dau 05| 0 3
1.2. Cac nguyén ly co ban 1515 3
1.3. Cong thire truy hoi 1115 3
1.4. Phuong phap ham sinh 3
CHUONG 2: BAI TOAN TON TAI 313 15 | 1 | 05 | 225
2.1. Giéi thiéu bai toan 0,5 3
2.2. Céc phuong phap chirng minh 1115 4
2.3. Nguyén li Dirichlet 1115 4 Bai
2.4. Hé dai dién phan biét. Dinh 1y 0,5 4 KT
Ramsey 50 1
CHUONG 3: BAI TOAN LIET KE 3 3 |15 | 2 23
3.1. Gidi thiéu bai toan 0,5 3
3.2. Phuong phép sinh 1 1 5




3.3. Thuat toan quay lui 15 7
CHUONG 4: BAI TOAN TOI UU TO 33 20 05 |[315
HGQP
4.1. Giéi thiéu bai toan 0,5 3
4.2. Cac thuat toan duyét 0,5 3 Bai
4.3. Bai toan céi tdi 1|15 7 KT
sO 2
4.4. Bai toan nguoi du lich 1 (15 7
CHUGONG 5: CAC KHAI NIEM COBAN | 3 | 3 15 1 | 26
CUA LY THUYET PO THI
5.1. Céac dinh nghia 15 1 3
5.2. Biéu dién d6 thi trén may tinh 15| 2 3
5.3. Cai dat cdu trac dir liéu biéu dién d6 6
thi
X KT
Hudng dan thuc hién bai tap 16n giffa
Kiém tra gitia ky ky
CHUONG 6: CAC THUAT TOAN TIM 3 15
KIEM TREN PO THI
6.1. Cac thuat toan tim kiém 1 3
6.2. Mot s6 ing dung ctia thuat toan tim | 1 3
kiém 1 3
6.3. Tim chu trinh Euler - chu trinh 3
Hamilton
6.4. Lap trinh giai bai toan tim kiém trén
db thi
CHUONG 7: CAY VA CAY KHUNG 313 20 05 [315
CUA PO THI
7.1. Cay va tinh chat co ban cia cay 0,5 3
7.2. Cay khung cua db thi 05| 1 3 Bai
7.3. Bai toan tim ciy khung nho nhat 2 | 2 3 K,T
sO 3
7.4. Lap trinh gidi bai toan cay khung 9
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nho nhit
CHUONG 8: MOT SO BAI TOAN TOI 6 | 6| 6 | 20| 2 |05 |405
UU TREN PO THI
8.1. Bai toan dudng di ngdn nhattrén d6 | 3 | 1 6
thi 11| 6
,8.2. ,Lép trinh giai bai todn duong di 2 |1 6 Bai
ngan nhat
‘ 1 1| 3 KT
8.3. Bai toan ludng cuc dai trong mang sO 4
1 3
8.4. Lap trinh giai bai toan ludng cuc dai
Nghiém thu badi tdp I6n hoc phdn
Tong 27 |18 | 18 | 135 | 12 | 3 | 213
8.2. Lich trinh cu thé cho teng noi dung
N¢i dung tudn 1 3LT)
Thoi 3
HTTC ian Yéu cau | CDR
day ga‘ ’ Noi dung chinh Muc tiéu cu thé sinh vién | hoc
ia 2 5
hoc 2 chuan bi | phan
diem
- Tong quan vé t6 hop - Tim hiéu dugc tong quanPoc  trude
vé to hop chuong 1
e \ , .[[va chuong
- Thuat toan va dé phuc tap Trinh bay dugc C?C kha12 @i lie
thudt toan niém, thuat nglr vé thuat . ar ey
toan va do phuc tap thuét[ 1
todn. Panh gia, so sanh|
dugc mot sb thudt toan|
Ly 3 gio, thuong gép.
y
’ . . \ . A
thuyét Phong | Nguyén 1y cong - Trinh bay, duoc cac
hoc o nguyén ly dém co ban:
- Nguyén ly nhén o ) .
Nguyén 1y cdng, nhan, bu
- Nguyén ly bu trr trir. Van dung cic nguyén
Iy nay dé giai dugc mot sb
bai toan dém don gian.
- Trinh bay duoc khai
niém coéng thic truy hoi
- Cong thirc truy hoi
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va mot sd dang thuong
gdp. Van dung phuong
phap giai dugc mot s
dang cong thirc truy hdi cof
ban nhu: bac 2, bac 3
tuyén tinh thuan nhéat hé

s0 hang s0.

- Lam bai tap chuong 1

- Rén k¥ nang van dung

_ cic nguyén ly dém A,
12 gio, |- Doc tai li¢u vé:cong thirc, 2 Tai lidu 1
h2 N = " ]- Tim hiéu dwgc phuongTailicu [1] ,
Tu hoc | NNa, WVtryy hoi, phuong phap ham| . _ o
_ B phdp ham sinh va uUng C
sinh, liét ké.
dung
Noi dung tuan 2 (3LT + 3BTTL)
Thoi Yeéu cau CPR
HTTC | gian, . ) " 2 sinh
. Noi dung chinh Muc tiéu cu the o hoc
day hoc| dia vien .
diém chuin bj| Phan
Bai toan ton tai: - Tim hiéu duoc ndi dung,
- Giéi thiéu bai toan yéu cau vé bai toan ton
tai. Mot s6 phuwong phéap
co ban dé giai bai toan ton
tai: phuong phdp ching
minh, phuong Phép dung|r oc
3 gioy cac nguyén ly ton tai. truGe
LY
yA Phong - Trinh bay dugc phuong|chuong A
thuyét , , . N A
hoc phap phan chung va van|3 tai li€u
- Phuong phap phan ching |qung giai duge mot s bai|[1]
toan ton tai thuong gap.
- Trinh bay dugc nguyén
Iy Diriclet va van dung
gidi dugc mot s6 bai toan
- Nguyén Ii Dirichlet tdn tai thuong gip.
BT 3 gi0 |Thao luan va chira bai tap Biét nhéan dang dé van|Lam
thao |Phong chuong 1 dung cac nguyén ly,trudc bai| B
lugn hoc phuong phép giai bai toan|tap
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dém don gian, kho. chuong
2 tai licu
[1].
- D6 phtrc tap thuat toan ) B  INghién
béanh gia dugc mot so .
20 ph . A 1o AA cau k¥
DG o | Cdc nguyén 1y dém co\thyat toan don gian. Van X A,
Phong  |ban, cong thire dé quy dung dugc chc phu’ongc uong“ .
hoc  ene e . aZ 1+2 tai
: phép giai bai toan dém. i
liéu [1]
12 gioy, |- Lam bai tap chuong 2 - Rén luyén k¥ nang giailTai lLieu| A,
Twhoc |nh&, T/|- Tim hidu d/ly Ramsey; hé ;ac bé“q toan Lon ta;l', Tim/[1] B,
A o thirc.
Vién |dai dién phan biét. 1ot MO TORg feh Tt C
Noi dung tuan 3 (3 LT+ 3BTTL)
Thoi Yeéu cau CPR
HTTC | gian, . . n . sinh
. Noi dung chinh Muc tiéu cu thé i hoc
day hoc| dia vien *
diém chuin bi phan
Bai toan liét ké: - Tim hiéu dugc ndi dung,
- Gi6i thiéu bai toan yéu cau V’é bai toan liét
ké. Mot so0 phuong phap
co ban dé giai bai toan liét
ké: phuong phép sinh,
thuat toan d¢ quy quay lui. Poc
i 3 gio - Trinh bay dugc phuong|trudce
Ly hap sinh va van d h A
. : ap sinh va van dung|chuon
thuyét Phong - Phuong phéap sinh pwp N ,’g .. %
hoc gidi dugc mot sO bai toan|4 tai li¢u
liét ké thuong gap. [1]
- Trinh bay duoc thuit
todn d¢ quy quay lui va
van dung giai dugc mot sb
- Thuat toan quay lui o 8 g- | '
bai toan li¢t ké thuong
gap.
3 gid Thao luan va chita bai tip|Biét nhan dang dé véan|Lam
chuong 2 dung cac nguyén ly,[trudc bai
BT-TL phong ¢ e , g M .. y . B
phuong phap giai bai toan|tap
hoc ton tai don gian, kho. chuong
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3 tai ligu

[1].

- Rén luyén ky nang giai|Tham
12 |- Lam bai tap chuong 3 cac bai toan li¢t ké. khao tai
(B .2 2 . 4 « X 1é Ai
210, |- Tim hiéu thém v¢ cac bai|- Tim hiéu mé rong kién ligu [1]
Tuhoc | nha, |toan c6 thé van dung duogc|thirc vé cdc bai toan liét '
T/ phuong phap sinh va thuat|ké thuc tién: Bai toan xép C
vien \toan quay lui héu, bai toan ma di tuan,
Noi dung tuin 4 (3 LT+ 3 CPTT)
Thoi Yéu ciu
HTTC| . CBR
gian, . . n . sinh
day . NOi dung chinh Muc tiéu cu thé i hoc
h d;a vien *
oc 2 2 A
) diem chuan bi phan
Bai toan tdi uu to hop: - Tim hiéu duogc ndi dung,
- Gidi thiéu bai toan yf:u cau ve balr toan to1 uu
to0 hop. Mot so thuat toan
- Thudt todn duy@t toan b0 | . 4 wisi bai toan thilpoc
.. |va thuat toan nhanh can R . Nt e '
) 3 gio uvu: thudt toan duyét toan|iryge
LyA, Phong bd, thuat toan nhanh can. chuong A
thuyét . e rea
hoc |- Thudt toan nhanh cén gii|- Trinh bay duoc cac bai|d tai liéu
bai toan cai tli va bai todn |toan cai thi, nguoi du lich|[1]
nguoi du lich va van dung thuit toan
nhanh can dé giai duogc
cac bai toan nay.
- Viét chuong trinh C ¢6 sa/Panh gia duoc ky ning|Nghién
20 ph dung thuat toan sinh hodc{van dung thuat toan gidijcau k¥
KT-DG|phong [thudt toan d€ quy quay luijbai toan liét ké thong quajchuong | A, B
hoc [liét ké mot s6 cAu hinh to|cai dit chuong trinh may|4 tai liéu
hop thyc tién tinh. [1]
- Cai dit thuat toan sinh ké(Nhan dang dugc cac bai|Chuén bi
Cai dat 3 gio tiép liét ké xAu nhi phan,|toan liét ké thuc tién valcac B
thuat Phong tap con, hoan vi van dung cac phuong|chuong ’
) ) . , e s ax A4 n C
toANn | may |- Cai dat thudt todn dé quy phap, thl:lat toan da hoc dé|trinh
quay lui liét ké xau nhj/®'* quyet. may tinh
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phan, tap con, hoan vi gidi  bai
toan liét
Ké.
- Lam bai tap chuong 4 |- Reén luyén ky nang giai| Tham
o _|cac bai toan tdi wu, kylkhao tai
- Cai dat cac thuat toan da| _ o ol A
12 gioy o nang cai dit chuong trinh|li¢u [1] ,
>Inghién ctlru .
Tu hoc | nha, i ) may tinh B,
I vien|” Tim hiéu thém mdt so6 bai| 2 L ”
T/ vién o x - Tim hiéu m¢ rong kién C
toan liét ké thuc tién o
thirc vé cac bai toan to1 uu
thue tién.
Noi dung tuan 5 (3 LT+ 3 BTTL)
Thoi Yéu ciu
HTTC| ) CDR
d Jran. N¢i dung chinh Muc tiéu cu thé sinh
a 0i dung chin uc tiéu cu thé .
h.y dia L g ) ) vién h()‘c
oc 2 N A
** | diém chudn bj| Phan
Cac khai niém co ban ctia |- Tim hiéu dugc noi dung,
1y thuyét do thi: yéu cau vé ly thuyét do
thi. Mot sb ung dung thuc
tién cta 1y thuyét do thi.
o N - Trinh bay duoc cac khai
- Céc dinh nghfa niém, thudt nglt co ban
cua 1y thuyét do thi. Poc
Ly 3 gio - Trinh bay dugc céc/trudc
thU.Yét Phbng _ Biéu dlél’l d("j thl trén méy phu’O'ng phélp biéu dién do Chlf@f}fo’ A B
hoc  |tinh thi trén may tinh: Ma tran|1+2 tai
ké, ma tran trong s6, danh ligu [2]
sach canh cung, danh sach
ké.
- So sanh, danh gid duoc
wu va nhuge diém cua
ting phuong phap biéu
dién d6 thi trén may.
3 gi0 |- Thao luan va chira bai tdp|- Van dung dugc thuatLam
BT-TL |phong chuong 4 toan nhanh can dé giai cacltrude bai B
hoc |- Thao lugn thém v& thuat bai todn céi tui, bai toantap
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todn nhanh can dung k¥
thuat rat gon ma tran giai

bai toan nguoi du lich.

ngudi du lich trén so do
cdy tim kiém.

- Trinh bay duoc k¥ thuat
rat gon ma tran giai bai

toan du lich.

chuong
5 tai ligu

[1]

- Lam bai tap chuong 5

- Rén luyén k¥ nang nhan
dang d6 thi.

Tham
khao tai

12 gio, i .2 N xs o oas. s . A
Tu hoc | nha, | ,Tlm hiéu ve cal dat cc| oy dat duoc cic chu licu [2] ,
T/ vién cau trac dur liéu do thi trén trire dit lidu db thi. B
may tinh
Noi dung tuan 6 (3 LT+ 3 CPTT)
HTTC Th0’1 Yél-l cau CPR
day glan, NOi dung chinh Muc tiéu cu thé SI_rjh hoc
** | diém chudn bj| Phan
- Cac thuat toan tim kiém|- Trinh bay duoc noi
trén do thi DFS va BFS dung, tu tudng cua cac
thuat toan duyét dd thi
DFS, BFS va mot sb ng
dung thuc tién cta cla Poc
3 gio chung. trude
Ly A,
thuyét Phong |- UD cua DFS va BFS: - Van dung duoc cac thuat chu"orn'g 5
hoc |+ Tim duong di toan DFS, BFS giai cac|3 tai licu
+ Liét ké thanh phan lién béi todn thuong ggp: tim 12
j duong di, 16t ké thanh
thong S Ao
phan lién thong cua do
+ Tim chu trinh Euler valthi: tim chu trinh Euler,
chu trinh Hamilton chu trinh Hamilton.
- Bai toan dém, bai toan |- Panh gia ndi dung kién|Nghién
ton tai. thirc, k§ nang van dung|ciu k¥
KT- | 30ph - C4c thuat toan sinh, dé tong hop tir céc chuong 1, céc A,
Gilta |Phong quy quay lui, nhanh can 2,3,4. chuong B
hoc ky | hoc 1,2, 3,
4,5 tai
ligu [1]
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- Cai dat thuat todn nhanh|Van dung thuadt toan Chuén bi
can giai bai toan cai tli, baijnhanh can va cac cai tién|cac
todn nguoi du lich dé cai dit duoc chuong|chuong
\ e - 3 1(‘), ) \ r e e ’ N . N
Caidat| ©810 | Cai dit k§ thudt rat gon trinh r,nay tlr}h giai cac baitrinh B,
thudt |\Phong |, tran cho bai toan nguoi todn i wu t6 hop. may tinh c
' toan  toi
uu, tai
ligu [1]
- Lam bai tap chuon, - Ren luyen nang van|lham
Lam bai tap chuong 6 Rén luyén ky nang van|Th
- Tim hidu thém vé nhimn dung thuat toan DFS, BFS|khao tai
12 gio, 5 '©gidi cdc bai todn tim kidmllieu[2] | B
. [ing dung thyc tién cla céc g § :
Twhoc | nha, trén dd thi
. _|thuat toan DFS, BFS: Cai["" @0 C
T/ vién| ™
tién thuat toan cho bai toan
ma di tuan, ...
Noi dung tuian 7 (3 LT+ 3BTTL)
Thoi Yéu ciu
HTTC| . . CDBR
gian, . , . x sinh
day . Noi dung chinh Muc tieéu cu the N hoc
b dia vién .
oc 2 2 A
** | aiém chujn bj Phan
- Cay va tinh chat coban |- Trinh bay duoc khai
cua cay niém va tinh chat cua cay.
Mot s6 tmg dung thuc tién
. cua cay.
- Cay khung cua do thi
o - Trinh bay dugc cac khai
i Bqal tOA,an tim cay khung niém cay khung, néi dung/Poc
| 3gig mhonhat bai toAn cay khung bé|truée
Ly %
<, |Phong nhat. chuong A
thuyét 413 lia
hoc |+ Thuét toan Kruskal - Trinh bay duoc cac thuat tai licu
+ Thud todn prim toan Kruskal, Prim dé giai[l%]
bai toan cady khung be
nhét cua dd thi. So sanh,
danh gid dugc uu va
nhuge diém coa ting
thuat toan.
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- Thao luén va chira bai tap

Van dung duoc cac

Lam

- Puong di trong dd thi
khéng cé chu trinh
- Puong di ngan nhit giira

cac cdp dinh va thuat toan

Floyd

ngan nhat trén do thi. So
sanh, danh gid duoc uu va
diém cua

nhuoc tung

thuat toan.

[2]

chuong 5 phuong phap biéu dién do|trudc bai
thi trén may tinh dé ciu|tip
tric dit liéu cho cac baijchuong
3 gio toan trén do thi va cac bai|5 tai liéu
’ - X A A!
BT-TL |phong toan thuc tien quy vé|[1]
oo duoc do thi. B
- Thao luan thém vé danh|~ Trinh bay dugc cac ky
sach k& va cac phuong thuat cai dat danh sach ké
phap biéu dién danh sach|d¢ luu trlr va xur Iy dir licu
ké trén may tinh vé do thi trén may.
L Rén luyén k§ nang van{Tham
12 gio - Lam bai tap chuong 7 dung cac thuat toanlkhao tai| A,
nha |- Tim hi€u vé cac bai toanKruskal, Prim. Tim hiéulli¢u [2] B
Tu hoc T/ vién thyc tién Ung dung cay va tmg dung thyc tién cua
" |cay khung ciia dd thi cay khung. ¢
Noi dung tuan 8 3 LT+ 3 CDTT)
Thoi Yéu ciu
HTTC| - CBR
gian, . ] N R sinh
day di Noi dung chinh Muc tieéu cu the vien hoc
ia ;
hoe | . x .| Pphan
diem chuan bi
Puong di ngan nhit trén dd|- Trinh bay dwoc khai
thi: niém vé duong di ngin
- Khéi niém mé diu nhat va mét sb ung dung
' , ) _ |thuc tién cta né.
- Puong di ngan nhat xuat
phat tir mot dinh va thuat|” 11inh bay duoc cac thuatip, .
3 gio |toan Ford-Bellman toan Ford-Bellman, trudc
Ly . L ... |Dijkstra, Floyd van dung| . s, A,
thuyét Phong |- Do thi trong so khong am giai bai toan duong di| B
hoc |va thuat toan Dijkstra tai liéu
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- Cai dat cAu trac dir lieu|- Cai dat duoc ciu tric Céac
danh sach ké biéu dién dot/Forward Sta‘r dé biéu dién chwong
thi trén may tinh va luu trir do thi trén may|trinh
Caidat| 389 |. Giao va huéng din thyc tinh. Cai dat dugc danhimay tinh
thudt |phong |hién dé tai bai tap 16n cho|Sich k& dang danh sdchibiéy dién| B
toan | may |cac nhém sinh vién moc noi don chu  tric
- Chuyén d6i dugc dit lieu/dd  li¢u
dd thi gitta cac phuong|danh
phap biéu dién khac nhau |sach ke
- Lam bai tap chuong 8,|- Rén luyén k¥ nang van|Tai liéu
_ phan bai toan dudng dildung cac thuat toan Ford-|[1], [2]
12 810, | o 4n nhit trén db thi Bellman, Dijkstra, Floyd. B,
nha, . .
Tu hoc T/ vien | Gap nhom va lap ké|- Xay dung dugc ké hoach C
* |hoach thuc hién dé tai bai|dé tai nhom
tap 16n mén hoc
Noi dung tuin 9 (3 LT+ 3 CPTT)
Thoi Yéu ciu
HTTC| - CBR
gian, . ] N R sinh
day . Noi dung chinh Muc tiéu cu thé " hoc
dia vien N
hoc . R z .| Pphan
diem chuan bi
Ludng cuc dai trong mang: |- Trinh by duoc Kkhai
- Mang, ludng trong mang ni¢m vé luong CI-IC, dai
va bai toan ludng cuc dai trong mang Ya mot s0 imgDoc
3 gio , . |dung thuc tién cua no. trudc
Ly - Lat cat, duong tang luong muc 5.3 A
thuyét |""9"9 |va dinh 1y Ford - Fulkerson |~ 1IN0 bay duoc céc thuat ™
hoc o . toan Ford- Fulkerson van|tai liéu
- "l.“huat todn tim ludng cuc dung tim duong di ngén|[2]
dai trong mang nht. Panh gid hiéu qua
cua thuat toan.
20 ph |Céc phuong php biéu dién|Panh gia k§ ning vanN/c k¥
d6 thi trén mdy tinh dung phuong phap biéu|chuong A,
KT-DGphong A A s
dién do6 thi trén may tinh |2 tai liéu B
hoc
[2]
Cai dat 3 it | Cai dit cac thuat toan|- Cai dat duoc cac thudt|/Chuén bi B
10
tthuat |~ © |DFS, BFS toin DFS, BES véi chc|cac
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- Thao luan thém vé cac dé
tai bai tdp Ién cua cac
nhém, nhitng kh6 khan khi

tmg dung thyc tién cua

cay khung nho nhat.

- Trinh bay dugc dé
cuong, ké hoach thuc hién
dé tai ctia nhom theo timg
thanh vién va tién do thoi

toan Phong cdu trc dir liéu khac nhau |chuong
may - Cai dat duoc DFS, BFS|tINN
o cho cc bai toan: Tim|M&y tinh
- Cai dat ca(; ung du.rAlg duomg di giita 2 dinh; vé DFS,
DFSA’ BFS de'ﬂthucAhler: kiém tra tinh lién thong BFS va
du.yet va tim kiém trén do cia dd thi; tim chu trinh/""8
thi Euler, Hamilton dyng.
Tham
khao tai
liéu [2]
- Lam bai tip chuong 8, Rén luyén k¥ nang véan|Tham
_ A . dung cac thuat toan giailkhao tai
12 gio, ludng cuc dai trong mang .
. i . bai toan luong cuc dailliéu [2] B,
nha, |- Tim hiéu thém vé cac bai . A
Tu hoc I vie , » . . [trong mang. Mo rong C
T/ vién |toan thuc tién dua vé tim N XA
. ' duoc bai toan thuc tién veé
ludng cuc dai trong mang ludng cuc dai.
Noi dung tuan 10 (3 BTTL)
Thoi Yéu ciu
HTTC| . . CDbR
gian, . ] N R sinh
day . Noi dung chinh Muc tiéu cu thé " hoc
dia vien N
hoc . X z .| Pphan
diem chuan bi
Thao luan va chita cac bai|- Van dung duoc cac thuat|Lam
tap chuong 7 toan Kruskal, Prim dé giai|truéc bai
bai todn cdy khung béitap
nhit cta dd thi. So sanh, chuong
danh gid dugc uu val4 tai li¢u
nhuge diém coa ting|[2]
3 gid th‘uaflt todn cho tung dang A,
BT-TL Phong do thi khac nhau. B,
hoc - Trinh bay dugc mdt ) C
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thuc hién va hudng giai

gian

, pé
quyet. cuong
bai tap
lon  cua
nhom
- Thuat toan Kruskal Nghién
20 ph - Thuat todn Prim Panh gia ky nang vanjcou k¥ A,
KT-DG|phong dung thuat toan giai bailchuong
hoc toan cdy khung bé nhat |4 tai liéu B
[2]
L ? . |- Reén luyén ky nang lap|Tham
i Cfu da,t, thir nghi¢m ca(\: trinh, van dung thuét toan|khao tai
thuat toans TREE-DFS Vappg BFS im duge cayllieu [1],
TREE-BF A
12 gio, khung cua do thi [2] 5
nha, - Rén luyén k¥ ning kiém
Tu hoc N e . A hadn thianliae \ C
T/ vién|- Gép nhom dé€ hoan thién|thir chuong trinh
va thl‘l’ nghiém chuong| Xay dung duoc chirong
trinh d¢ tai bai tap 16n . . A A
trinh dap ung yéu cau cua
bai tap 16n
Néi dung tuin 11 (3 CPTT)
Thoi Yéu cau
HTTC| - CBR
gian, . , . x sinh
day . Noi dung chinh Muc tiéu cu thé " hoc
dia vien N
hoc . R z .| Pphan
diem chuan bi
- Cai dat thuat toan Kruskal|Cai dat duoc cac thudt/Chuan bi
- Cai it thuat ton Prim toa-m Kruskal, Prim dé giai|cac
balr toan ‘cay khung  bé|churong
nhat cua do6 thi. trinh
Cai dgt| 3 gi0 - Cai dat dwogc chuong|may tinh
thuat |phong tinh méy tinh tim cay[vé cdy| B
toan | may khung bé nhét véi cac ciu/khung be
tric dit liéu khac nhau cua/nhat va
dd thi. Van dung dugc|Ung
thuat toan sip xép dung.
HeapSort cai thién hiéu|[Tham
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qua cua thuat toan

Kruskal.

- So sanh, danh gid duoc
wu va nhuge diém cua
ting chuong trinh cho
timg dang d0 thi khac
nhau.

khio tai
lidu [2]

thuc tién cua bai toan
duong di ngin nhét trén
d6 thi.

- Van dung duogc cac thuat

- Rén luyén k¥ nang xay|Tai li€u
_ dung, kiém thir chuong|[1], [2]
- Cai dat va Fhu’ nghi¢m cac| . mdy tinh. Van dung
thu,at toan ‘Ve cdy khung bé dugc thuat toan da nghién
nhat cia do thi ctru dé viét chuong trinh
12 gio, may tinh giai bai toan cay B,
T hoe nhéi khung bé nhét cua dd thi c
T/ vién . . y
- Ren luyén ky ning viét
] , _ |bdo cdo dé tai. Van dung
- Gdp nhém hoan thanh ey o thanh duoc béo
bao cdo dé tai bai tap nhom| , 1 .. ,
cao dé tai cia nhom
Noi dung tuin 12 (3 BTTL)
Thoi Y&u ciu
HTTC| - CBR
gian, . ] N R sinh
day . Noi dung chinh Muc tiéu cu thé " hoc
dia vien N
hoc . X z .. Pphan
diem chuan bi
Thao luén va chira bai tap Lam
chuong 8: - Van dung duogc cac thuat trude bai
- Bai toan duong di ngin|todn Ford-Bellman, [P~ ¢ac
nht Dijkstra, Folyd dé giai bai|Twone -
3 gio toan duong di ngin nhat 5 6 tai
BT-TL |phang trén dd thi. Trinh bay/¢u[2l | B
hoc duoc mot sd ung dung
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- Bai toan ludng cuc dai

trong mang

- Thao luan thém vé cac
thuat toan: Ford-Bellman,
Dijkstra, Folyd, Ford-
Fulkerson

toan Ford- Fulkerson dé
giai bai toan ludng cuc dai
trong mang. Trinh bay
duoc mot sb ung dung
thuc tién cua bai toan
ludng cuc dai trong mang.

- So sanh, danh gia duogc
wu va nhuge diém cua
tung thudt todn cho tung
dang d6 thi khac nhau.

- Rén luyén k¥ nang xay|Tham
dung, thir nghiém chuonglkhdo tai
trinh may tinh. licu [1],
12 gio, .
% o o - Ren luyén ky ning viét [2] B,
nha, |Hoan thanh bai tap 16n N
Tu hoc N mot bao cdo de tai. C
© T Tl vién
- Hoan thanh duoc bao bai
tap 16n hoc phan Toan roi
rac cia nhom
Néi dung tuin 13 (3 CPTT)
Thoi Yéu cau
HTTC| - CBR
gian, . , . x sinh
day . Noi dung chinh Muc tiéu cu thé " hoc
dia vien N
hoc | x .| Pphan
diem chuan bi
- Cai dat thuat toan tim- Cai dat duogc chuong|Chuin bi
duong di ngan nhat trén dojtrinh may tinh van dung|cac
thi: Ford-Bellman,|cac  thuat toan Ford-[chyong
Dijsktra, Floyd Bellman, Dijsktra, trinh
Cai dat| 3 gio Floyddé giai bai todn|may tinh
thudt |phong duong di ngin nhét trén|y3 B
todn | may do thi. cayduon
- Cai dat th‘uat toitn Ford-| Cai dat duge chuong|g di ngén
Fu.lkerson tim luong cuc trinh méy tinh van dung nhit  va
dai trong mang thudt toanFord-Fulkerson|luong
tim ludng cuc dai trong|cuc dai.
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mang. Tham
khao tai
lidu [2]

- Cai dat dugce ciu trac dir
ligu danh sach ké cai thién
hiéu qua cua cac thuat
toan. Panh gid dugc vu va
nhugc diém cua cac
chuong trinh tim duong di
ngén nhat, luéng cuc dai
cho ting dang do thi khac

nhau.

Bao cao bai tap 16n Panh gia kién thuc, ky|Bao céo,
nang, thai dd cua sinh|chuong B,
vién d6i v6i hoc phan  |trinh cia]

nhom

- Trinh bay duoc ndi dung|Tai li¢u

- Hé thong cac kién thic da| T T
kién thtrc, k¥ nang doi vai|[1], [2]

CIRY X ,‘\ A,
12 g\lo, hoc cua hoc phan hoc phén Toan ro1 rac.
nha, |- Cai cac thuat toan trong . B,
Ty hoc T/ vie q N |- Xay dung dugc chuong
Vien ichyong 8, thir nghiém céac C

. trinh may tinh giai cac bai
chuong trinh )
toan trong chuong 8.

9. Chinh sach d6i véi phan hoc

- Sinh vién phai c6 du nhitng hoc liéu (bat budc) theo huéng din ¢ muc 6 dé tu nghién
ctru va chuan bi bai trudce khi dén 16p.

- Hién dién trén 16p theo quy dinh (khéng nghi qua 20% téng s gior TC).

- Sinh vién phai tham gia ddy du cac bai kiém tra - danh gia thuong xuyén, kiém tra
giita ky va kiém tra két thuc hoc phan.

- Mbi nhém hoc tap (khéng quéa 5 sinh vién) bat budc phai hoan thanh mét bai tap 16n

vao cuoi ky.

10. Phwong phap, hinh thirc kiém tra - danh gia két qua hoc tip hoc phin
10.1. Kiém tra - dinh gid thwong xuyén:
- Hinh thtrc: 4 bai kiém tra viét theo lich trinh.
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- Tiéu chi danh gia: cac bai kiém tra viét 1y thuyét 2 diém, van dung phuong phap va
thuat toan dé gidi cac bai toan cy thé 8 diém.

- Trong s&: diém trung binh céac 1an kiém tra c6 trong s6 30% diém hoc phan.

- Noi dung va lich kiém tra: theo muc 8.2.
10.2. Kiém tra ddinh gid giita ky:

- Hinh thirc: thi viét.

- Tiéu chi danh gia: cac bai thi viét 1y thuyét 2 diém, van dung phuong phap va thuat
toan dé giai cac bai toan cu thé 8 diém.

- Trong s6: 20% diém hoc phan.

- N6i dung va lich kiém tra: theo muc 8.2.
10.3. Kiém tra - dinh gid cudi ky:

- Hinh thirc: thi viét.

- Thoi gian: 90 pht.

- Tiéu chi danh gia: cac bai thi viét 1y thuyét 2 diém, van dung phuong phap va thuat
toan dé giai cac bai toan cu thé 8 diém.

- Trong s: 50% diém hoc phan.

- Lich kiém tra: theo lich cua nha truong.
11. Cac yéu cau khac :

- B6 tri lich hoc, thoi gian hoc theo dung lich trinh cu thé (muc 8.2)

- Céc yéu cau dbi v6i hoc phan: Gid 1y thuyét phai duoc hoc tai phong chirc ning c6 day
du cac thiét bi: may tinh, may chiéu Projector, néu phong hoc 16n can ¢6 thém Micro, loa.

Ngay 20 thang 01 nam 2020Ngay 10 thang 01 nam 2020

TRUONG KHOA TRUONG BQO MON GIANG VIEN
Pham Thé Anh Trinh Viét Cuong Nguyén Pinh Dinh
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