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Tém tit: Vi nhitng wu diém vueot troi ¢é thé img dung theo nhiéu cdch trong cudc song, cong nghé thong
tin da giup cong tac quan Iy tré nén dé dang hon. Pé quan ly mot cong viéc cu thé ciia mét co quan nao
do, ngum quan 1y can thiee hién nhiéu thao tac. Nho phan mém, cong viée dé tré nén don gian hon rat
nhiéu. Do do, cong tac quan Iy bang phwong phap thu cong sé e khong dap vng diroc nhiém vy va muc tiéu
cia hé thong, dong thoi anh huong Ién dén ning suat chat lwong va hiéu qua cong viéc. Pé khdc phuc
nhitng nhwge diém trén, dong thoi nho sw phat trién nhanh chong cua cong nghé thong tin, viéc xdy dung
mét chirong trinh quadn Iy hé thong “Phong mdy tinh” dé hé tro quan 1y la mot nhu cau cdp thiét hién nay,
nham tw dong hoa cong viéc.

Tir khoa: ngan xéip, hang doi, danh sach, dit liéu, mé hinh tuan tw thong tin, cau triic, cong nghé.

Abstract: With strong advantages that can be applied in many ways in life, information technology has
made management work easier. To manage a specific job of a certain agency, the manager needs to
perform many actions. Thanks to software, that job becomes much simpler. Therefore, management
work using manual methods will not meet the system's tasks and goals and it will also greatly affect the
productivity, quality and efficiency of the work. To overcome the above shortcomings, and at the same
time thanks to the rapid development of Information Technology, building a “Computer Room” system
management program to help with management is an urgent need. today s urgent need to automate work.

Keywords: stack, queue, list, data, information sequential pattern, structure, technology.

1. Pit van dé

CAu trac dit liéu dd thi (DLDT) 1a mot ciu trac
dir liéu phi tuyén ma ¢ d6 biéu dién do thi bao gdm
cac dinh va cac canh ndi céac cdp dinh cua ddi thi
(DT) v6i nhau. M6 hinh DT trong thyc té rit nhiéu
nhu mo hinh mang may tinh dugc xem nhu mét BT
c6 mdi dinh 12 mot may tinh, c6 cac canh 1a mot lién
két gitta cac may tinh khic nhau trong mang. Céc
mo hinh mach dién, cic hé théng giao thong, cac mo
hinh mang cap nuéc déu duge xem xét nhu mot DT.
C6 thé nodi BT duoc tmg dung rong rii trong nhiéu
linh vuc khac nhau cua khoa hoc may tinh

2. N§i dung nghién ctru

2.1. Dé thi

Do thi: By d6i G =<V, E>, trong d6 V= {1,2,
n} la tdp hop hitu han duoc goi 1a tap dinh, £ 1a tap
¢6 thtr tu hodc khong c¢6 tht tu cac cap dinh trong V
duogc goi la tap canh.

Do thi vé huéng: D6 thi G=<V,E> duoc goi 1a
DT v6 huéng néu cac canh thudc E 1a cac cip khong
tinh dén thir ty cac dinh trong V.

Pon BT v6 huéng: D6 thi G=<V,E> dugc goi la
don BT v6 huéng néu G 1a

DT v6 hudng va giira hai dinh bat ky thude V ¢o
nhiéu nhat mot canh ndi.

Pa dod thi v6 huéng: Db thi G=<V,E> duogc goi
1a don DT vo6 huéng néu 1a DT v6 hudng va ton
tai mot cdp dinh trong V c6 nhiéu hon mot canh
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ndi. Canh el =E, e2 = E dugc goi la canh boi néu
chung cung chung cap dinh.

Gia d6 thi vd hwong: Po thi G = <V, E> bao
gém V la tap dinh, E 1a ho cac cap khong co tha
ty gom hai phan tir (hai phan tir khong nhat thiét
phai khéac nhau) trong V dugc goi 1a cac canh. Canh
e duoc goi 1 khuyén néu c¢6 dang e =(u, u), trong d6
u la dinh nao d6 thudc V.

Po thi c6 hwong: b6 thi G=<V,E> duoc goi
la BT c6 hudng néu cac canh thudc E 1a cac cap
¢6 thtr tu cac dinh trong V khi d6 cac canh dugc goi
la cac cung.

Pon @6 thi c6 hwéong: PO thi G = <V, E> bao
gdm V 14 tap cac dinh, E 1a tap cac cip co thir ty gdm
hai phan tir ciia V goi 1a cac cung. Giira hai dinh bét
ky ctia G ton tai nhiéu nhat mot cung.

Pa db thi c6 hwéng: D6 thi G =<V, E> bao gom
V la tap dinh, E 1a cap co thi ty gdm hai phan tir cia
V dugc goi la cac cung. Hai cung e, e2 tuong Gng
v6i cung mot cdp dinh dugce goi 1a cung lap.

Gia d6 thi c6 hwéng: Pa d6 thi G = <V, E>,
trong d6 V 1a tap dinh, E la tap céc cap khong cod
thr tu gdm hai phan tir (hai phan tir khong nhét thiét
phai khac nhau) trong V duoc goi la cac cung. Cung
e duoc goi 1a khuyén néu c¢6 dang e =(u, u), trong d6
u la dinh nao d6 thudc V.

2.2. Cdc khdi ni¢m trén dé thi vé hwong

Pinh ké. Hai dinh u va v cia DT vé huéng G
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=<V, E> duoc goi la ké nhau néu (u,v) 1a canh thudc
dd thi G. Néu e =(u, v) 1a canh coa db thi G thi ta
n6i canh nay lién thudc voi hai dinh u va v, hodc ta
néi canh e ndi dinh u véi dinh v, dong thoi cac dinh u
va v s& dugc goi 1a dinh dau cua canh (u,v).

Bac ciia dinh. Ta goi bac cua dinh v trong DT
v6 huodng la s6 canh lién thude voi nd va ky higu
la deg(v). Binh c6 bac 1a 0 dugc goi 1a dinh c6 1ap.
binh c6 dinh bac 1 dugc goi la dinh treo.

Puwong di, chu trinh. Duong di d¢ dai » tir dinh
u dén dinh v trén DT v6 huéng G=< VE> la day
x0, x1, . . ., xn-1, xn , trong d6 n la sO nguyén
duong, x0=u, xn=v, (xi, xi+1)=E, i =0, 1, 2, . ..,
n-1. Puong di co dinh du tring vai dinh cudi goi 1a
chu trinh.

Tinh lién thong. Do thi vo huéng duoc goi 1a
lién thong néu luon tim dugce duong di gitra hai dinh
bat ky ciia no.

Thanh phan lién théng. DT v6 hudng ilién
thong thi s6 thanh phan lién thong 1a 1. BT v
hudng khong lién thong thi s6 lién thong cia DT 1a
s6 cac DT con ctia nd lién thong.

Pinh tru. Dinh u<V dugc goi 1a dinh tru néu
loai bo u cting véi cac canh ndi v6i u 1am ting thanh
phan lién thong caa PT.

Canh ciu. Canh (u,v) =E duoc goi 1a cau néu
loai bo (u,v) lam tang thanh phan lién thong cua PT.

Pinh ré nhanh. Dinh s duoc goi la dinh r€ nhanh
(dinh thit) cua cap dinh u, v néu moi duong di tir u
dén v déu quas.

2.3. Cdc khdi niém trén do thi co huong

Pinh ké. Néu e=(u,v) 12 cung ctia DT ¢6 hudéng G
thi ta n6i hai dinh « va v 1a k& nhau, va n6i cung (u,
v) ndi dinh u véi dinh v, hodc no6i cung nay di ra khoi
dinh u va di vao dinh v. Binh u dugc goi 1a dinh dau,
dinh v duoc goi 1a dinh cubi cua cung (u,v).

Ban bic ctia dinh. Ta goi ban bac ra cua dinh
v trén BT ¢6 hudng 1a sé cung cta DT di ra khoi v
va ky hiéu 1a deg ™ (v). Ta goi ban bc vao cua dinh v
trén DT c6 hudng 1a s6 cung cia DT di vao v va ky
hiéu la deg (v).

Puong di. Puong di do dai n tir dinh u d&én
dinh v trong BT c6 hudéng G=<V,4> la day x0,
xI, ..., xn, trong d6, n 13 s6 nguyén dwong, u = x0,
v = xn, (xi, xi+1) =E. Puong di nhu trén c6 thé
biéu dién thanh day cac cung: (x0, x1), (x1, x2), .

, (xn-1,xn). Dinh u duoc goi 1a dinh dau, dinh v
dugc goi 1a dinh cudi cia duong di. Puong di c6
dinh dau trung véi dinh cudi (u=v) duoc goi 1a mot
chu trinh. BPuong di hay chu trinh dugc goi 1a don
néu nhu khong c¢6 hai canh nao lap lai.

Lién théng manh. D6 thi ¢ huéng G=<V,E>
duogce goi 1a lién thong manh néu giita hai dinh bat ky
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ueV,veV déu co dudng di tiru dén v.

Lién thong yéu. Ta goi DT v6 hudng tuong ing
voil BT ¢6 huong G=<V,E> la DT tao bdi G va bd
huodng cia cac canh trong G. Khi do, BT c6 hudng
G=<V,E> duoc goi la lién théng yéu néu DT vo
hudng tuong img véi no 1a lién thong.

Thanh phin lién théng manh. Db thi con ¢
huéng H =<V1, E1> duoc goi 1a mot thanh phan
lién thong manh cia DT c¢6 hudéng G=<V,E> néu
V1<V, E1c—E va H lién thong manh.

2.4. Biéu dién dé thi bang ma trin ké

Phuong phap biéu dién BT béng ma tran ké 1a
phép lam twong ng dd thi G =<V, E> v6i mot ma
tran vuong cip n. Cac phan tir ciia ma trén ké duoc
xac dinh nhu dudi day:

_(1néu(u,v) €EE
wo { 0 néu (u, v)¢E

o © - o - o
- o © o = o
o © = o = o
©o - ©o o o o

o © o = o o
o © © o o =

Tinh chét ciia ma trin ké:

* Ma trén ké biéu dién DT v6 huéng G = <V, E>
1a ma trén d6i xing.

* Ma trén k& biéu dién DT c6 huéng G =<V,E>
thuong 1 khong ddi ximg.

» Téng cac phan tir cua ma tran k& biéu dién
DT vo6 huéng G = <V, E> bang 2.m, trong d6 m 1a
s6 canh cta dd thi.

. Téng cac phan tir cia ma tran ké biéu dién
DT c6 huéng G = <V, E> bang ding m, trong d6 m
1a s canh cua DT.

= Téng cac phin tir cia hang u hodc cot u ciia ma
tran ké biéu dién DT v6 huéng G=<V, E> 14 bac cua
dinh u (deg(u))

. Tong cac phan tir ciia hang u cta ma tran ké
biéu dién DT c6 hudng G=<V, E>1a ban bac ra cua
dinh u (deg (w)).

. Tong cac phan tir ciia cOt u cua ma tran ké
biéu dién DT cb huéng G= <V, E> 1a ban bac vao
cua dinh u (deg™(u)).

U'u diém ciia ma trin ké:

= Pon gian dé cai dat trén may tinh bang cach sir
dung mot mang hai chiéu.

= D@ dang kiém tra duoc hai dinh u, v ¢o ké véi
nhau hay khong béng ding mot phép so sanh (a[u]
[v]#0).

Nhuge diém ciia ma tran ké:

. Lanf phi bd nhé: bétqké‘ ﬂsé cgnh nhiéu hay it
ta can n“ don vi bd nhé dé bicu dien.
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= Khong thé biéu dién duoc v6i cac DT ¢ s6 dinh
16n.

» Bé xem xét dinh dinh u c6 nhiing dinh k& nao
can mat n phép so sanh ké ca dinh u la dinh c6 l1ap
hoac dinh treo.

2.5. Biéu dién DT bang danh sach canh

PP biéu dién d6 thi G =<V, E> bang cach liét ké
tat ca cac canh cta nd duoc goi la PP biéu dién bfmg
danh sach canh. Ddi voi DT ¢ hudng ta liét ké cac
cung tuong tmg. Doi voi BT vo hudng ta chi can liét
ké cac canh (u,v) = E ma khong can liét ké cac canh
(v,u) = E. Vi du vé biéu dién DT bing danh sach
canh duoc cho trong.
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2 5 Pinh diu Pinh cubi
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Tinh chét ciia danh sich canh:

» Dinh d4u ludn nhé hon dinh cudi ctia mdi canh
d6i v6i BT v6 hudng.

= Dinh d4u khong phai lic nao ciing nho hon dinh
cudi ciia mdi canh dbi véi BT co hudng.

» Sb céc sb co gia tri u thudc ca tap dinh dau va
tap dinh cudi cac canh 1a bac cua dinh u d6i véi BT
v6 hudng.

» S cac sb ¢o gia tri u thudc ca tap dinh dau cac
canh 1a ban bac ra cta dinh u d6i v6i DT c6 hudng.

» S6 cac sb o gia tri u thude ca tap dinh cudi 1a
ban bac vao cua dinh u d6i v6i BT c¢6 hudng.

U'u diém ciia danh sach canh:

» Trong truong hop DT thua (m<6n), biéu dién
bang danh sach canh tiét kiém duoc khong gian nhd.

» Thuan loi cho mot s thuat toan chi quan tam
dén cac canh cua DT.

Nhuoc diém ciia danh sach canh: Khi cin duyét
cac dinh ké v6i dinh u bat budc phai duyét tit ca cac
canh ciia DT. Diéu nay 1am cho thudt toan c¢6 chi phi
tinh toén cao.

2.6. Biéu dién DT bing danh sich ké dwa vio
danh sdch lién két

Dé biéu dién dd thi G =<V, E> bang danh sach
ké ta can phai tao nén mot mang, mdi phan tir cua
mang 1a mot danh sach lién két. M&i danh danh sach
lién két lwu trit danh sach ké cua dinh tuong ung.
Chuong trinh du6i day cai dit O biéu dién do thi
bang danh sach k& v6i khuén dang dir liéu trong file
dothi.in theo khuén dang:

Dong dau tién ghi lai hai sé N, M twong ng v&i
s6 dinh va s canh cta PT. Hai s6 dugc viét cach
nhau mot vai khoang tréng

M dong ké tiép mdi dong ghi lai mét canh cua
PT. Pinh dau va dinh cudi mdi dugc viét cach nhau
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mot vai khoang rong.

Tim kiém theo chiéu sau (DFS) 1a mot thuét toan
dé duyét qua hodc tim kiém céu trac dit liéu dang
cay hoac DT. Thuat toan bét dau tai nut gbe (chon
mot s6 nat thy y 1am nat gde trong trudng hop do
thi) va kiém tra timg nhanh cang xa cang t6t trudc
khi quay lui.

Két qua cia mot DFS 1a mot cidy bao trum
(spanning tree). Cay khung (spanning tree) 1a mot do
thi khong c6 vong lap. bé thuc hién duyét theo DFS,
chung ta can st dung cdu trac dir liéu ngin xép c6
kich thudc téi da bang tong sé dinh trong biéu do

Véi thuat toan tim kiém theo chiéu sau, dinh
tham cang mudn s¢€ tro thanh dinh sém dugc duyét
xong. Do 1a két qua tat yéu vi cac dinh thim duoc
nap vao stack trong thu tuc d¢ quy. Khac véi thuat
toan tim kiém theo chiéu sau, thuat toan tim kiém
theo chiéu rong thay thé viéc sir dung stack bang
hang doi (queue). Trong thu tyc nay, dinh duge nap
vao hang doi dau tién 13 u, cac dinh ke voiula (vl,
V2, ..., vk) duoc nap vao hang doi néu nhu né chua
duoc xét dén. Qua trinh duyét tiép theo duoc bit dau
tir cac dinh con c6 mat trong hang doi.

bé ghi nhén trang thai duyét cac dinh cua DT,
ta cling van st dung mang chuaxet [] gdm n phan
tir thiét 1ap gid tri ban dau 1a TRUE. Néu dinh u ctia
DT da dugc duyét, gia tri chuaxet [u] s€ nhan gia tri
FALSE,

Duyét tat ca cac dinh cua DT. Duyét tt ca cac
thanh phan lién thong cia DT. Tim duong di tir dinh
s dén dinh t trén DT. Duyét cac dinh tru trén DT vo
hudng. Duyét cac canh cau trén DT vo hudng. Dinh
chiéu DT v6 hudng. Duyét cac dinh r& nhanh cua cip
dinh s, t. Xéc dinh tinh lién thong manh trén DT co
hudng. Xay dung cay khung trén DT v6 hudng. Tim
chu trinh trén DT v6 hudng, c6 hudng. Dinh chiéu
bT...

3. Két luan

C6 nhiéu thuat toan trén DT duge xay dung dé
duyét tat ca cac dinh cua DT sao cho mdi dinh duoc
viéng tham ding mot 1an. Nhitng thuat toan nhu vay
duoc goi la thudt toan tim kiém trén DT. D6 1a duyét
theo chiéu sau DFS (Depth First Search) va duyét
theo chiéu rong BFS (Breath First Search). Trén
co s& cua hai phép duyét co ban, ta c6 thé ap dung
chung dé giai quyét mot sd bai toan quan trong ctia
ly thuyét DT.
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