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—Johd ( binary tree)

- BINREHHOTME2@UT (221@) - 8l
(Y]

=~ #t(binary tree)

oEEH-&EE 1

N3l NE e AT RS R i =R (Binary
Search Tree)&F#1(Balanced)?

(a) 30,20,50,5,25,41,80
(b) 5,20,25,30,41,50,80
(c) 80,50,41,30,25,20,5
(d) 50,80,41,30,25,20,5

o= ( Blnary search tree)

"S- RERE 2

MRIKFEANEZER - N ETEIN
— o= (Binary Search Tree)B&i& /) ?

(a) 100, 200, 300, 400, 500, 600
(b) 300, 200, 500, 400, 100, 600
(c) 600, 500, 400, 300, 200, 100
(d) 400, 100, 500, 100, 200, 600
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Bt ( traversal)

Bt ( postorder traversal)
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B ( Graph) Bl riE=
. ;H/(Graﬁr;h)@?;%;; é Edge)#5#i% ( node, + Breadth-first search (BFS)
t :

. Ge:r(\jxg“ : o—ao « Depth-first search (DFS)

-V = vertex set / \,1'3) —Topological sort

—E = edge set 9. —Strongly connected components
- BERS PR

— Adjacency list T /T /T

— Adjacency matrix (.:)./;/ @

Directed Graph )
#[@E (undirected Graph ) ¥Ri% Breadth-First Search (BFS)

AEE ( directed Graph ) &R Depth-first search (DFS)
e > 19 PR V% 7
(D—2) ) : 0 :: : s I|‘
Lo it gas a3
| Fars
|.d u\l dges (b} A adjacer i ¢ representatic ]: i€ |1 JAI <matrix 1 :I ’ n l 3 J, E I
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. s #include <stdlib.h>
%ﬁ #define NEW(T, N) (T)malloc((N) * sizeof(T) )

struct edge {

3—‘5 int id;
int weight;

struct edge *next;

}:

. L
% int mainQ{ T
struct edge *map[5];
struct edge *ptr = 0;
awa ptr = NEW(struct edge, 1);
i ptr->id = 1;
ptr->weight = 1;
E/\] ptr->next = NULL;
map[0] = ptr;
E ptr = NEW(struct edge, 1);
ptr->id = 2;
= ptr->weight = 6;
:_l:t ptr->next = NULL;
map[0]->next = ptr;
/7.
¥
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HEHEF ( Topological sort)
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Spanning Tree(fE )

* A spanning tree of a graph is just a subgraph that
contains all the vertices and is a tree.

* A graph may have many spanning trees;

* forinstance the complete graph on four vertices
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Minimum spanning tree

* The weight of a tree is just the sum of weights
of its edges.

* Lemma: Let X be any subset of the vertices of G, and let
edge e be the smallest edge connecting X to G-X. Then e is
part of the minimum spanning tree.

ABMEE (edge ) FENR TEMNZ/INRAFERE

( minimum-cost spanning trees ) & ?

(a) AB
(b) CD
(c) CE
(d) EF

Kruskal's algorithm

- RSEB®  URSUFERNTE -
Kruskal's algorithm:
sort the edges of G in increasing order by length
keep a subgraph S of G, initially empty
for each edge e in sorted order

if the endpoints of e are disconnected in S

addetoS
return S
- BR—@ (ELEEE)

Minimum cost spanning tree

TR ¢ il & & P % A (Minimum cost spanning tree) £
T -
(a) 17
(b) 20
(c) 22

7
(d) 14 e Q
Se
NOIRG

Minimum spanning tree
Kruskal's algorithm

o0
D-5-E

5 A-5-B
B-10-D

C-10-D

C-15-E

E-15-F

D-20-F

B-20-C
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5% (Shortest Path)
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52 i& € (Shortest Path)

52 i& € (Shortest Path)

Example for the Shortest Path "f,“_f;“‘

1500

Chicago
Denver 1200 (3% 230
(3~
800 oy o0,
7 (5) New
300 1000 1400 York
Y 1700 New Orleans 900
(0 ¥e
Los Angeles
) 1 2 3 1
o o
1 300 0
2 1000 800 0
3 1200 o0
1 1500 0 250
s 1000 o 900 1400
6 0 1000
7 1700 CHAFTER 6 66 ()

Cost adjacency matrix

52 i& € (Shortest Path)

Single Source All Destinations

weid shortestpath(int v, int
cost(] [MAX_ERXTICES]. int distancel], int n
short int Found(l)
t
int i, u, ws
for (4=0; i<n; d++) {
found[i] = FALSE;
dimtanceli] = costlv][i]:
)
found[v] = TRUE:
distancelvl = 0:

for (i=0; i<n-2; i++) {detemmine n-1 paths frem v
u = choose(distance, n, found);
found[u] = TRUE;
for (w=0; w<n; w++)
if ('found(w]) 2
if (distance(u]+cost[u] [w)<distance[w])
distance[w] = distance[u]+cost[u] [w];
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B+ (Graph Theory)

® [EJP(Graph)2f5LLiE (Edge)FEi#s (node, Vertex) B EEEEAR M -
® G=(V.B)

H V= vertex set
W E =edge set

® ERETEL:

Bzt

W Adjacency list

W Adjacency matrix

@ Breadth-first search (BFS)
@ Depth-first search (DFS)
B Topological sort

5

(2)

B

O

W Strongly connected components

fit[=] B (undirected Graph) TR

L e el R =

2{ —+{51/]
1] 5] -3 41/
] a1
] 573+ 3]/
4] 1] 2]/
(b)

1"'9' (3

©

- o = - O|e

Figure 22.1 Two representations of an undirected graph. (a) An undirected graph G having five
vertices and seven edges. (h) An adjacency-list representation of G. (¢) The adjacency-matrix rep-
resentation of G.

EE (directed Graph) FmRiA

@
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©

{a)
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NN

(b)

¥

1 23 456

000

0
1
00
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(c)

0101 00

10

1
0
0
1

Figure 22.2  Two representations of a directed graph. (a) A directed graph G having six vertices
and eight edges. (b) An adjacency-list representation of G. (¢) The adjacency-matrix representation
of G.
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FaREHERE (Topological sort)
® hiEHT R UEER AN —F | B S EEEHEy I — S ETE -
® FEAEHE— -

2

* B *

A e */

#include <stdio.h>

#define N 8 /* BiELErs */

int a[N+1][N+1]={{0,0,0,0,0,0,0,0,0}, /* fH#EfE */
{0,0,0,1,0,0,0,0,0}%,
{0,1,0,0,0,1,0,0,0}%,
{¢6,0,0,0,1,0,0,1,03},
{¢,0,0,0,0,0,0,0,03},
{¢6,0,0,0,1,0,1,0,03},
{0,0,0,0,0,0,0,1,1},
{0,0,0,0,0,0,0,0,0%,
{0,0,0,0,0,0,0,1,0}};

int v[N+1]; /* EELERE */

void visit(int);

void main(void)

t
int i;
for (i=1;i<=N;i++)
v[i]=0;
for (i=1;i<=N;i++)
it (v[i]==0)
visit(il);
}
void visit(int i)
{
int j;
v[i]=1;
for (§=1;j<=N;j++){
it (a[il]1==1 && v[j]==0)
visit();
}
printf("%d ",i);
b5

2 Anny, T.F.G 2014
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6 & 1% (Shortest Path)
Single Source All Destinations
Determine the shortest paths from v0 to all the remaining vertices.

*Figure 6.29: Graph and shortest paths from v, p.293)

15
~ - o H_H_'“"-»‘
N 50 10 P path length
f\ o) "Wy (V) pvovz 10
\ 1 7T Dvov2vd 25
20( 10] 15/ 20‘ 35,730 3HvOv2v3vl 45
b A 4)v0 v 45
(V — 15 (@)
N2/ [\ ,j "‘\yi
(a)cuaPTER 6 (b)ss

Example for the Shortest Path Bﬁ‘j-t?g

1500 4
San C I‘IlC"lgO _
T - Denver 1300 _J‘ 3 }‘ 250
(1) 800 3N — 1 qgo
\h./ /'>_ - - 5 \1 New
300 1000~ 1400 _— " York

b - New Orleans T 9 /
P 1700 ot 00
'\O’F—i— (7 -

/~— 1000 v

Los Angeles — -‘:’ 6 | piami

0 2 3 4 5 o 7
0 4]
1 300 0
2 1000 BOO0 0
3 1200 (0]
4 1500 0 250
5 1000 0 Q00 1400
3 0 1000
% 17600 CHAPTER 6 &6 ()

Cost adjacency matrix

Dijkstra 7; © {iERLHRGAY BRI - — (B —(EHHEE £ SRR S - BEERENA
BT A - mAOREIFT A SR RS -

HEELUEAIR

L. R BELEER ERAAVETR - SRR R S BRI - T —( BEA R MERYER
o AE AR

2. $REME _ERESCHTETERA HEH AR SR e M2 R EERE  TEEAE % B RS T R COR
TRIEEEC)AYERE o BA R NEE AV R - I0(F AR

3. EA Litdfs - HFIFTAETREE AR AL -

3 Anny, T.F.G 2014



b2 ERREE T A B R R (R R )

#include <stdio.h>

#define N 8 /> GhEEEE </
#define M 9999

int a[N+1][N+1]={{0,0,0,0,0,0,0,0,0}, /> fHAEH */
{0,0,1,7,2,M,M,M,M},

S0 <
=E=EZPRPOESESN

int main(void)
{
int j,k,p,start,min,
leng[N+1], /* ZEEAESEEEE */
VIN+1]; /> WETEHEEE */

printfF("#EEF) ;scanf('%d", &start) ;

for (k=1;k<=N;k++){
leng[k]=M;Vv][k]=0;

}

leng[start]=0;

for (g=1;j<=N;j++){
min=M; /> Ry NETRD */
for (k=1;k<=N;k++){
if (v[k]==0 && leng[k]<min){
p=k; min=leng[kK];
¥
by

vip]=1; /> W R/ NIETRE </

i (min==M){
printf(ESAEE\N) ;
return 1;

}

/* 8 p £ k VEERES LL S B R a Y BB NITEE > e TR EE */
for (k=1;k<=N;k++){
if((leng[pl+alp]l[k1D)<leng[k])
) leng[k]=leng[p]+alp]k];
}
for (J=1;j<=N;j++)
printf("%d -> %d : %d\n",start,j,leng[j]D);

4 Anny, T.F.G 2014
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1-> 2 (a, 5 min.)
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Pl B R A Y R (g BF 3L 89,91 ~ 1012002, 2003)
Tree

L j-BErsiHd shbheip 2Pzl HQSEHEE <23 §EHE?
(a) = iil%j-(bmary tree)
(b) = == Kf(binary search tree)
(c) #t(heap)
(d) 3 Afp(stack)

2. &Té—fﬁm%ﬁ-’rdﬁ&%@t‘ thi - BEBE2 AL BN AENme £TY £ 4nB &g 29 p
e BBl FaREkij P15k @9ﬁ°1”1@ﬁ7V1?7
(Hhk=i+j-1 @)j=m-Hxi @B)n=mxi+1 (4)i=k/m

3. 4 BEBSTRE A ST A B 502
(a) 10
(b) 14
(c) 20
(d) 24

4. KRR (depth) 7 E + (leaves) T2 (root) B & B /5 2. & & o 3R - BIFAR Zhehz - A gt
(complete binary tree) & 7 A B & 2k ?
(a) 2"
(b) 2™'-1
() 2!
(d) 2h+1_1

5. ho AMY O REBENEL KO AT SRR Ko F2 KEBZ T FERENR3 Ko ik
ML o - B AR BER Sk (kSd) o Y hE - BEBG G - £k EOTH 0 2 R
Bt 5 ek n& B0 0 O R AL 5 0 SIS B2 A dhdo] o R B EOY I g hE
BECE hff 5 VE F18 B 3 MY X o R EPRY B TR 6 DR B A0
FY 3
(a) 3
(b) *
(©
(d)

6. A PAT I ERAY F o f TR E NI A AR Sk
(a) %2
(b) %1
(c) %2
(d) %3

~

~

NS Y
S
AW N =

~

b

$2 4

o

~

_@.@_@,@

HRRE o T B e 1



Tree —Traversal

7. TH® ﬁ % ¢ % ;% (Infix Expression) (A+B)*C-D/E 1t % ;¢ (Postfix Expression)?
(a) AB+C*DE/-
(b) ABC*+DE-/
(¢) AB+C*D-E/
(d) ABCDE+*-/

8. A+(B+C) za ¥ % 51 /% (Pre-Order) %

(a) A+B+C (b) ABC++
(c) +A+BC (d) ++ABC
9. TFTA® F % A*B+C/(D-E) s 5 5% (postfix) # 71 /%7
(a) DE-C/B+A* (b) DE-CB/+A*
(¢) AB*CDE-/+ (d) BCDE-/*A+

10, @ 4rfh— 4= AT ¢ ¢ §7B &8 7B & 8A 9 %%A,B,C,D,EF G2 FH2 €4« £
& BER 45 0 1A B (preorder traversal) ki Bt - A ¥ B A T - BE BT E D &Y F
i I‘JBDFAGECm %% > 12 {¢ B (postorder traversal) k i Biie% = ~ 4 ¥ F]JAFECGDB:% % » B
REIRGE R T it »d 12 BEE 40 ¢ B (inorder traversal) K i BE Sk = o pen & 2R B2
(1) BAFDEGC (2) FADEGCB (3) BDFGAEC (4) AFDEGCB

11. B3k - = ~#f (binary tree) 5% 5 (Preorder) if §¢F ¥ - =t & 5 ABCDEFGH - & ¥ A (Inorder)
BT 7 - = B 7 CDBAFEHG - Bt 5 (6 & (Postorder) if Bifs ch=c A % ?
(a) CDBAEFGH (b) DCBFHGEA
(¢) HGFEABCD (d) ABECFGDH

12. #-¢ B (infix) & 8 ;¢ A/B-C+D*E-A #4% = 15 5 (postfix ) & 5 ;0 #-F_9
(a) ABCDEA/-+*- (b)) AB/+C*DEA-
(¢c) AB/C-DE*A—- (d) AB/CD-E*+A—

13. TAA# B A RA Y LA EO N ¢ TR R

AN I\
\ /N
/N \

A T B i

B

(a) A* iSRiEHeB * % AEH (b)) A BAEHL B * ¢ A H
(c) A RBAEB. B ™9 A (d) A ¥ ¥ REHB * &5 EH

HENRE T B T B B R e 2



Graph

14. 7R (edge) % > Bl | & & 4 2 #f (minimum-cost spanning trees) # 9

(a) AB
(b) CD
(¢) CE
(d) EF

15. jE78 B0 4 > 41 % depth-first searcheh= j2 4 33 T B > B #7F B¢ 2 0 f508 B A% 438 ?

(a) 0,1,2,3,4,5,6,7
(b) 0,1,3,4,2,5,6,7
(¢) 0,1,3,4,7,2,5,6
(d) 0,1,3,7,4,5,2,6
16. T B ¥ k] & & P 5E #H Minimum cost spanning tree)s = A 4

(a) 17
(b) 20
(c) 22
(d) 14

HENRE T B T B B R e



1. a
6. 3 :
11. a 12.
16. C
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