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(Basic Concepts of Graphs)

10 (Graph) (V6. 8G) MO
(vertex) EO
V(G EG (edlge!
\] 2 VG (end vertices) e EG
, e ' Vi 2 eV  e=TT72
(diagram) 1

G=(MG, EG) MG =vi\3VANG
EG =e-|e2'e3'es'es'e6'e7e8 - =V V] e2=\72"63= V3 ed = VA3 eg = BV,

eg = \8V, ej - \AVL, eg = \2VA
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2 Q) : (multiple edges)

3@ (iccpi
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(adjacent points) e
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(adjacent edges)
6 (4) (clegree)
V
3 1
V- 2
e2
2 e
V1= 2345

de) 6 dv2) =4 dvd>=5, dvd) = , dvai =0

7 (simple graph)
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8 (4) H (subgraph) G
H G H * G
H G VH CI G
EH CEIG)
90 G=(VG, €G) Vg V2 vk G MO
e=ViMG EG 1=12 k kG it walk)  vg K
G (finite sequence) G
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\ (initial vertex) (terminal  vertex) ) K
ViV Ml (Inferna* vertices) \Q
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13 () (cycle) G G



a4 v G (connected) G

Voo r v 1
Vv G
5 (4 G (connected graph)
G,
G (disconnected graph) G
16 H G
(component) G H
G , H
17 (6) w(e) # e
w(e! (weight) e G

(weighted graph)
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VIO = {VLV2..\5}
A0 ={e , 2,8,.07 }
={(2V]), (V3V2), (V2V3), (Vo3 (A.V2), (VAwc, (VoMAY }
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1 1 (vv)
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(/2 (evi
19 (5) Vv ,
(initiel node) ( Clitcegree) Vv

Vv (terminal node) (mdec-ree) Vv
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20 (3)
connected) fri I

(strongly connected)

(weakly



(Graph Representation)

2
? (Adjacency Meatrix)
2 (Adjacency lists)
(Adjacency Matrix)
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matrix A = $n*n

MV G EG

v.\) G EOQ

vi V2 y3 V4

m Vi 01 00
v /

1 5 V2 0 0 1 J'
V3 0 1
: vd 10 00
5 (1
' A= 1.
(MM} MM) G EG
g_ "o ) G B9



- . -~
fnoeNeY 8

V3
v4

VI y2 v3 v4
0o 8 co @M

o0 0 Q C0
00 9 0 00
6 @ 0 o

14



(nointer)
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(Adjacency lists)
" (linked list)
G 1 (nodke)
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|
(Algorithm) *
I} Bellman-Fora {The Bellman-Ford algcntnm )
2 Dijkstra ( Dijkstra's algorithm !

Bellman-Ford ( The Bellman-Ford algorithm ) (7)

d[v] LV
v dv >cfu] + (V)
dv] = du] + ( v
(M d>du+ (V) V2
1 (FALSE)

(TRUE) v v



Bellman-Ford ‘ VI

BELLMAN-FORD (G, , )

1 INITIALIZE-SINGLE-SOURCE (G, )
2 fori<— to IV[G-L1

3 do for each edge ( V) G

4 do RELAX (, V]
5 foreach edge (, V) HG

6 doifay >d[]+ ()

1 then return FALSE
8 return TRUE

HG
)

INITIALIZE-SINGLE-SOURCE (G, )
for each vertex VG V[G

2 dodv] —Q
3 flfv] <— NULL
4 cle] <— 0

RELAX(, V!

Lifdy >d[]+ (.9
2 then div] <—d[i] + (, V)
0 V] <-

( Pseudo code T



Dijkstra ( Dijkstra's algorithm ) (7)

0 {v>0 (VG HY

[ v
0 deep)

Q 1 duy

V V o >d]+ {v
Qi =dd+ { RN~
Q

Dijkstra
DUKSTRA (G, , )
1 INITIALIZE-GRAPH (G. )
2 4>
3Qf- V¢
4 hoQ ()
5 do < EXTRACT-MIN{Q)
<.

0
7 for each vertex vV G Adj[ ]
8 do RELAX (, V)



INIT'AUZE-SINGLE-SOURCE (G, ]
1 for each vertex Ve V[G]

) dodi <@
3 TI] < - NULL
4 de] — 0
RELAX(, V. )

Lifdv] >du) + (,V)
2 then dv] <—d[]+ (V)
3 UN] < -

Betiman-Ford

1
Dijkstra

Dijkstra

Ul
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(Rectangular Coordinate System)

X (X-axis)

Y (Y-axis) X

(Origin) X Y

X ¥ 0 (Cartesian Plane)

(Co-ordinate)
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A B A
Axy)  BX,Y)
A B
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Aixly) B(xgy)
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3 ooy XY
Afx-,y])  BX2 Y2

d  SQRT(b2xt?2 + (y2-yi)2)

Y

T
e

AZX)‘/?

v

L ' AtBy+C =0 p(x 1y

= IAxi +Byi+Cl / SQRT(A2t32)

YA

Ax+By+C =0
/]
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(Introduction to Map)

(Map) (8) fn] (earth's surface)
(natural) (manmade)
£
(scale) (map distance MD)
(ground distance ~ GD)
=MD./ GD.
3
) (graphic scale) (bar scale)
2
500 100 200) 3000
EXtension SCale s PHMAIY SCAC covcvvvessvvvessssseesssssssssssssssssssesssssssssns J
v Index Pan;
13
) (verbal scale) 1 5
10 , 12 5
1
) (fractional scale rational scale)

1:50,000  1/50,000
1:100,000  1/100,000 ,



(large scale)

1:75,000
2. (medium scale)
75,000 1: 600,000 #
3. (small scale!
» 600,000 Y
3
! (Horizontal Distance!
(Horizontal Line)
1,
(Extension  Scale) “
2.
Y

(Primary - Scale)
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) (Vertical Distance)
(Vertical Line)
) (Slope Distance)
(Slope)
( 2= 2+

¢)

)
( )

1
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