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GIOUI THIEAU CHUNG VEA

NHIEAM VUI

- Tim hieau phoéng phaup PERT-PCM
(ph66ng phaup s6 noa maing I66ui).

- OUng duing gia(ii bagi toaun laap loch thi
coang coang trinh.

+ Lou trod loch thi coang cauc dor aun

+ Cho bieat thogi gian baét nhaau moat doi
aun vag thoégi gian keat thuuc cula doi
aun

+ Theam moat soa haing muic khi doi aun
Nang NOdic thi coang

+ Bol moat soa haing muic khi doi aun
Nang thi coang

+ Noa ra loch thi codng cauc haing muic
todi ou nhaat



NIEAU HAONH DOI AUN BAENG
PHOONG PHAUP PERT- CPM

cauc hoait fiodng (Activity) liean
guan voui nhau vag phali NOoIc
thoic hiean theo moat thou toi
nago Nou cho nean khi hoagn
thagnh toagn boa cauc hoait
noang.

* Hoait foang No6dic hiedu nho lag
moat vieac nogi houi thdgi gian,
\/Aak natvedan liodir (Recatirce) Ao



* Troouc kia fiea fileau hagnh doi aun
ngoo0wi ta thodeng dugng bieau foa
Gantt (Gantt bar chart), lag moat noa
tho goam cauc n66eng kel ngang,
bieau tho fieam khodi coang vag keat
thuuc hoait noang.

* Nhooic Aieam culia bieau foa lag
khoang xauc nonh A60Ic quan hea
gioda cauc hoait hoang, nean khoang
aup duing Nooic cho cauc doéi aun loun
(large-scale project), hogi holi fiaét ked
hoaich (planning), fieau hagnh théic hiedn
(scheduling) va kiedm tra (controlling)



* Vi vaay, gaan nho noang thogi vago naém
1956-1958, hai phodng phaup kea hoaich,
fiieau hagnh vag kieam tra doi aun fad ra
N0

* Phoong phatip iééeng gaéng hoaec phdong phatip
fooeng toui hain (Critical path method, vieat
raét lag CPM) nooic E.l.du Pont de Nemous
vag coang ty xaay doing culia oang noa
ra.

* . Phdong phaup thou hai cou tean lag Kyo
evaluation and review technique, vieat
taét lag PERT) lag keat qual nghiean coua
culla moat coang ty to6 vaan theo naét
hagng culia ha(i quaan Myo, dugng fea



* Hai phodng phaup nodic hinh thagnh noac
laap nhong raat gioang nhau, cugng
nhaem vago muic nich nieau hagnh thogi
gian lag chinh.

* SOi khauc nhau chinh lag trong CPM thogi
gian o6uc 166ing cho coang vieac, NOAIC
col lag tadt ionh (Deterministic), cogn trong
PERT cou thea la@ ngadu nhiedn
(Probabilistic).

* Ngoawi ra CPM cou tinh fAean quan hea
thowi gian. Ngagy nay, khi had phaut
triean lean, hai phdodng phaup Ao0ic coi
lag moat, dodui moat tean chung lag
Phoong phaup riteau hagnh doi aun PERT-CPM,
hoaec Phéong phatip s6 fioa maing 166ui hoaec



* Phoong phaup nieau haunh
doi aun PERT-CPM goam ba
pha (touc lag ba khaau)
* Kea hoaich
* Nieau hagnh
* Kieam tra Aieau chaanh.



* Pha kea hoaich

Cou noai dung lag laap moat s6 noa maing
|00ui (arrow network diagram hoaéc arrow
diagram), to6ng toi moat noa tho cou
hodung. Pha nagy mod Naau baeng vieac
tauch doi aun thagnh nhieau hoait hoang
rieang vag nonh thégi gian hoagn thagnh
chuung. Trong maing, moai cung cou
hodung bieau diedn hoait fioang vag cal
sO fioa maing bieau tho moai quan hea
gioda cauc hoait fioang. Moai nuut bieau
tho moat biedn cod hoaéc séi kiedn (event),
Naunh daau hoagn thagnh moat soa hoait
noang (act|V|ty) Iag cauc cung n Ni vaﬁo nuut
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* Pha naau culia ph6ong phaup PERT-CPM
lag laap ked hoaich thea hiean 60 moat sb
filoa maing |66ui, bieau diedn nhd moat
Noa tho cou hodung.

* Vi duil: hady xeut moat doi aun xaay doing
moat toag nhag. Vieac tauch doi aun
thagnh cauc hoait hoang nho nago Naat,
Xaay moung, xaay todéeng thoa, 16ip maui,
Naét Noogng daay niean ... lag do kiean
truuc so hoaéc kyo s6 xaay doing lagm.
Doia vago nou, ngodgi quadn lyu doi aun
laap NO6Ic s6 hoa maing |6oui nho hinh
sau:

) Cauc soa bean calnh cung lag thogi gian
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* Pha nieau haonh

CoU nhiedm vui xaay doing bieau foa
thogi gian, chee rod thogi fieam baét naau
vag keat thuuc culia moai hoait hoang vag
moai quan hea gid6da cauc hoait noang.
Noui rieang, Aieau quan troing lag phadi
tinh chinh xauc cauc hoait Aoang toui
hain, touc lag gaéng (critical), caan chuu
yu fiaéc bieat khi thoic hiedn, fiea toagn
boa doi aun no6oic hoagn thagnh Auung
hain.



* Pha nieau hagnh cou nhieam phaan tich cauc
chae tieau thogi gian vag noda ra cauc balng
vag soa lieau caan thieat trean s6 noa maing
|60ui. Neau trong doi aun phali nieau hagnh
cal nguyean lieau (hoaéc nhaan Ioic) thi phadi
xeut cal cauc chee tieau nou.

* Chae tieau 60 flaay lag thogi fieam soum cula
biedn cod lag thogi fiieam biedn cod xaly ra
khi moii hoait noang tréoduc nou NOOIC baét
flaau sOum nhaat cou thea. Thogi fieam s6um
cula biean coa i thoégng kyu hieau lag E.. Cauc
E. Nodic tinh theo hodung taéng, touc lag Ai tog
nuut khéGi coang theo thou toi taéng cula
nuut i.

* Thogi niedam muoan cula biedn cod j lag thogi
Aiedm miiodn nhaidt moii ciina A vaco hieldn



* Pha kieam tra

Bao goam vieac sod duing s6 noa
maing l06Ui, vag bieau noa thogi
gian fea theo dodi vag balo cauo
fAonh ki tiedn triean cula doi aun.
Neau caan thi phali phaan tich lali
vag xauc nonh s6 noa moui cho
phaan dol aun cogn laii.



* Sau khi dugng phodng phaup nieau
hagnh doi aun PERT - CPM xauc nonh
nodic s6 Aoa maing 166Ui, cauc bieau
Noa vag balng tinh cauc cheae tieau
vag doi aun nang No6Oic tiean hagnh,
ngodgi quadn Ilyu luoan phadi theo
dodi, kiedm tra. Nieau kiedn lao fioéng
thoic ted cou thea nhieau baat ngowe.
Khi caan thieat cou thea phadli dugng
phodng phaup PERT - CPM laii, doia
tredn cauc doo liedu moui, fea tinh
toaun cho phaan cogn lai cula doi
aun. Sau nAnou RNieau hagnh doi aun
Fhen catic hieldir Ana vac hatina Finh



Co Sou Lyu Thuyeat Vea Noa Tho

* Lyu thuyeat noa tho lag moat I6nh vaic
nghiean couu nad cou tog laau vag cou
nhieau 6ung duing hiean Aaii

* Noa tho fodic s60 duing fed giali cauc
bagi toaun trong nhieau l6nh voic khauc
nhau. Chalng hain, fioa tho cou thea so(
duing fiea xauc Aonh cauc maich vogng
trong vaan fnea giali tich maich niean, cou
thea phaan bieadt cauc hodip chaat houa
hoic hodu c6 khauc nhau voui cugng
coang thouc phaan tol nhong khauc nhau
vea caau truuc phaan tod nhog noa tho..

) Chuung ta cou thea xauc Aonh xem ha|
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* Nonh Nghéa Vea Noa Tho

* Noa tho lag moat cadu truuc rogi
raic bao goam cauc haenh vag
cauc cainh noai cauc naenh nagy.

* Chuung ta phaan bieat cauc loalii
fioa tho khauc nhau b6di kieau vag
soa 166ing cainh noai hai haenh
nago nou cula noa tho



* NOon fioa thd vod hdédung G = (V,E) bao goam
V lag taap héip cauc nheenh vag E lag taap
hoip cauc caép khoang cou thou toi goam
hai phaan toG khauc nhau cula V goli lag
cauc cainh.

* Na fioa tho voa hodung G = (V,E) bao goam

ag taap cauc neenh, vag E lag hol cauc caép

khoang cou thou tdi goam hai phaan tod

khauc nhau cula V goii lag cauc cainh. Hai
calnh e, vag e, NOOIC goli lag cainh laép
neau chuung cugng todng oung vOui moat
caep naenh.

* Gial noa tho voa hodung G = (V,E) bao goém
V lag taap cauc naenh, vag E lag hol cauc
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* NOn fioa tho cou hédung G =(V,E) bao
goam V lag taap cauc neenh, vag E lag
taap cauc caép cou thou tdoi goam hai
phaan tod khauc nhau cuda V goii lag
cauc cung.

* Na fioa thd cou hoédung G= (V,E) bao
goam V lag taap cauc neenh, vag E lag
hoi cauc caép cou thou tol goam hai
phaan tod khauc nhau cuda V goii lag
cauc cung. Hai cung e, vag e, toong
oung vOui cugng moat caép naenh
NOOIc goli lag cung laép.




Bieau Diean Noa Tho Trean Mauy

1n
* Ma traan kea, Ma tl"a;l[;l tr(!}ng soa.

 Xeut Adn noa tho voa hodung G = (V,E), voui
taap neenh V= {1, 2, ...,n} taap cainh E =
{e,, e,,..., €_}. Ta goli ma traan kea cuua noa
tho G lag (0, 1) ma traan A = {a;: i,j = 1, 2,
,N}VvOuUi cauc phaén tod Nooic xauc nonh

theo quy taéc sau naay
Exrol ()0 E, i)
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* Cauc tinh chaat cuua ma traan kea:

+ R0o0 ragng ma traan kea cula noa tho voa
hodung lag ma traan noai xoéung, touc lao
ali, j1= alj, il, i, j = 1, 2,...,n. Ngodic laii,
moai (0, 1) - ma traan noai xdung caap n
sed0 todbng oung chinh xauc nean cauch
Naunh soa neenh (cogn noui lag: chinh
Xauc nean Naung caau), voui moat Non
Noa tho voa hodung n naenh.

+ Toang cauc phaan to( tredn dogng i (coat
j) cuda ma traan kea chinh baeng baac
culia haenh i (haenh j).

+ Neau kyu hieau ap, i,j = 1, 2,..., n. Lag
cauc phaan tod cula ma traan AP
AA...A. b lag thoga soa. khi nou a.?P. i.i



* Danh sauch cainh (cung).

+ Trong tro6gng hoip noa tho thoéa (Roa tho cou
soa cainh m thoGa madn baat Aaung thouc m
< 6n) ngoowi ta thodeng dusgng cauch bieau
diean noa tho dodui daing danh sauch cainh.

+ Trong cauch bieau diedn fioa tho bdédi danh
sauch cainh (cung) chuung ta sed I6u trod
danh sauch taat cal cauc cainh (cung) cula
noa tho voa hodung (cou hodung). Moai cainh
(cung) e = (x, y) culia noa tho sed tddng dung
vOui hai biedn Daulel], Cuoi[e]. Nho vaay, fea
lOu trod noa tho ta caan s6U duing 2m nAdn vo
bod nhou. Nhoodic fieam culla cauch bieau
diean nagy lag fiea xauc nonh nhodng fizenh
nago cula noa tho lag kea vOui moat naenh
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° Danh sauch kea.

+ Trong raat nhieau vaan nea oung duing
culla lyu thuyedt fioa tho, cauch bieau
diean noa tho doodui daing danh sauch kea
lag cauch bieau diedn thich hoéip nhaéat
NOoic soU duing.

+ Trong cauch bieau diean nagy, voui moai
Neenh v culda noa tho chuung ta l6u trod
danh sauch cauc neenh kea voui nou, mag
ta sed kyu hieau lag Ke(v), touc lag
Ke(v)={ullV: (v, u) O E} khi nou vogng
laép thoic hiean voui moai moat phaan tod
trong danh sauch nagy theo thou toi cauc
phaan tol Nodic xaép xeap nho sau:

rA-‘ - =« 1 I/AI"\ AIA




BAOI TOAUN LAAP LLOCH THI
COANG COANG TRINH

* Bagi Toaun:

+ Vieac thi coang moat coang trinh 16un
Nodic chia ra lagm n coang noain, Aaunh
soa tog 1 nean n. cou moat soa coang
Nnoain mag vieac thoic hiean nou chae NOOIC
tiean hagnh sau khi moat soa coang noain
nago fiou fiad hoagn thagnh. Noai voui moai
coang Noain i bieat t[i] lag thégi gian caan
thieadt fea hoagn thagnh nou (i = 1, 2, ..n).



+ Ta cou thea xaay doing foa tho cou
hodung n fiaenh bieau diedn hain chea vea
trinh to1 thoic hiean cauc coang vieac sau:
moai Neenh culia hoa tho todng dung voui
moat coang vieac, neau coang vieac i
phali nNodic thoic hiean troduc coang
noain j thi trean noa tho cou cung (i, j),
troing soa trean cung nagy Nooic gaun
baeng t[i].



* Cauch Giaui Quyeat

+ Theam vago noa tho 2 neenh: 0 vag n +1
toong oung voui hai soi kiean Naéc bieat:
Naenh soa 0 to6ng 6ung voui coang noain
Led khoiii codng, nou phaudi nodic thoic thoic
hiean troduc taat cal cauc coang noain
khauc, vag haenh n+1 todng dung voui
coang noain Caét baéng khaunh thagnh codng
trinh, nou phadi thoic hiean sau taat cal
cauc coang noain, voui t[0] = t(n+1] =0
(trean thoic tea chae caan noai haenh O
vOui taat cal naenh cou baun baac vago
baeng 0 vag noai taat cal cauc naenh cou
baun baac ra baeng 0 voui heenh n+1).
Goli hoa tho thu no6dic lag G. Rood ragng



Thi dui: Ta cou baling cauc haing muic NOAdIC
cho trong baling doobui Naay.
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* Nda vea bagi toaun fioa tho cou hdéung

cauc Neenh lag cauc haing muic nho hinh
sau
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- Nodi dadu troing soé

- Tim A6déeng Ni ngaén nhaat xuaat phaut
tog O

ta

nho vaay coang trinh keat thuuc heat 87 nén vo thogi
gian



Choong trinh sou duing thuaat toaun Dijkstra
cou daing nho sau:

(* Naau vago: Noa tho cou hooung G=(V, E) voui n fienh s [V lag fienh xuaat phaut alu, v], u,
v [JV, ma tradn troing sod giau thiedat: a[u, v] >= 0, u, v [JV faau ra: khoaiing cauch
tog d(s) fiean taat catl cauc fAenh coen laii d[v], v [JV truoc [v], v []V, ghi nhadn ficenh
troduc v trong N66@ng fi ngaén nhadt tég s fiedn v *)

Begin (* KhdUi taio *)
forv OV do
Begin d[v] := a[s, v]; Truoc[v] :=s; End;
d[s] := 0;
T:=V\ {s} (*Taap cauc fisenh cou nhadn taip thogi *)
while T <> 0 do (* Boduc laép*)
Begin
Tim Aaenh u O T thola madn d[u] = min { d[z]: zO T}
T:=T\ {u}; (*Coa nonh nhaodon culda Aaenh u*)
For v O T do (*Gaun nhadn laii cho cauc neenh trong T*)
If d[v] > d[u] + a[u, v] then
Begin D[v] := d[u] + a[u, v]; Truoc [v] :=u; ENnd;
End;
End;



SO noa cula thuaat tggm

Naa

Soda phaan t6(:= soa

) Taap fizenh[i]:=i;
NA-fiean[il:=kc[finguoan, il;
NA- troic tiedp

~

ir=nnguoan +1

-
N

) Taap fizenh[i]:=i;
_NA-Aeanli]l:=kc[Ainguoan, il;
NA- trdic tiedp Aean[il:=fAaenh




Min:= i

n-fnean[fsenh[1]];
Vo tri :=1;

Min:= ANn-
nean[naenhlill;

Naenh
xeut:=Raenh[vo tril;
Neenh[vO

naenh[spt];




NA-fiedn[x]
> NA-

neadn[fnaenh

[Aaenk

A-fiedn[x]:=NA-Aedn[Asenh xeut
+ kc[fhaenh xeut,x]];
ir=i+1:




CAQI NAET BAQI TOAUN

* Sau khi Nda bagi toaun vea daing noa tho
cou hoodung, voui moai naenh lag moat
haing muic ta cou thea tiedn hagnh nho
sau:

+ Chuyean thagnh ma traan troing soa cou
daing a(i, j), voui haing muic i phali Nodic
thi coang trobuc haing muic j, giau tro
cuda a(i, j) cho bieat thégi gian haing muic
| lagm xong.



+ Nodi dadu giau tro culla ma traan: vi dui
a(i, j) = -a(i, j)
- Aup duing thuaat toaun Dijkstra.

- Keat thuuc thuaat toaun ta thu NO0IC
dlu] .

- Noai dadu giau tro d[u] viga thu fodic:
dlv] = -d[u]

- Giau tro d[v] chinh lag "66@ng fHi dagi
nhaat tog 0 hean naenh v, khi nou d[v] cho
ta thégi nieam sd6um nhadt cou thea baét
Naau thoic hiean coang noain v, noui
rieang d[n+1] lag thégi nieam s6um nhaat
coti theld cadt baédna khatinh thagnh toacn



* Moat soa giao diean cutia choong trinh

+ Magn hinh ban naau
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KEAT LUAAN

* Trong sOi phaut triean vooit baac culia xad
hoai hiean nay, vieac xaay doing cauc doi
aun Id6un Aad cou raat nhieau chuyean gia
cou nhieau kinh nghieam tréi giuup hoi
hoagn thagnh doi aun nagy, hoang thogi
hol cudbng nad cou nul nhodng kinh
nghiedam fiea hoagn thagnh cauc doi aun
nou.

* Tuy nhiean fied hoagn thagnh nhdédng doi
aun [6un Aou thi voui soi phaut triean
culla coang nghea thoang tin hiean nay
Nadé phaan nago Nad goup phaan vago
coang cuoac phaut triean vag xaay doing



1.091 caum on

* Toai xin traan thagnh calim 6n gia
Ninh, bain beg Nad giuup toai trong
thogi gian qua fiea hoagn thagn
Nea tagi nagy

e Naéc bieat xin tradn thagnh calim

~N N\ N

on sOi giuup NOO taan tinh cula
thagy Noa Nho An
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