AN
=

> B

self.next = next node

NIRRT (1125 8)
112 & 4546 3 28 2 Fofr o is A | 33888
FOoB 2 FA
§Of Tk
BB TR
- ~ 3 C,CH++, C#, Java & Python B2 B - BBt - Bkt N Hy
# singular linked list 3 #Li& {7 linearly search » 3% Node iz e (12 &)
class Node {
int data=0
Node next=null
Node(int dd, Node nn) { data=dd; next=nn; }
[fzigpd 4]
(FALEL % ) hok
(BAEREGE) @ AR 40P FIenAA A3 ITAL > R O f24A5 8 FMROF oo Bl L T X
i WFATE o
[(5%1
class Node
def init (self, data, next node=None)
self.data = data

1% P> ;% linear search

def linear search _iterative(head, target)

current = head

while current is not None:
if current.data == target

return True # 35
current = current.next

# ks

| P & » v True
3% = 3% linear search
if node is None

def linear search recursive(node, target)

return False # 4 » &85 % » 27 A3 7] P & » £+ False
return False

# 3
if node.data == target

e T - Bag
head = Node(1, Node(2, Node(3, Node(4, Node(5)))))
1 E %

| K38 > A353 3P & E » €% False
return True # #FH 3| P % & > £ %+ True
return linear_search recursive(node.next, target) # 3
i A
# = - B linkedlist: 1 ->2->3->4->5

5 1%

> WA & 2 B L hitps://www.public.com.tw
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# i@ * 1% B> ;ViE {7 linear search
target value =3
result iterative = linear search iterative(head, target value)
print(f'i B = ;% @ 5P| p & {target value} - {result iterative}")

# &% R 2 Vi85 linear search
result recursive = linear _search recursive(head, target value)
print(f'vfie = ;¢ @ 35 7| p & {target value} - {result recursive}")

g ;j.!—; #ic7) 0,10, 30, 20, 50, 80, 40, 90, 70, 60 2= = AVL tree, Min/Max heap, 2—4 tree > I & v ¢
sl F L yes or no R T & o 3L #1iE 2 e tree or heap 'Y Bl 0 4o % & Searching Tree
'%‘” TR At NEE o (24 &)

Balance Searching Tree

AVL tree

Min heap

Max heap

2—4 tree

GERN RS |
(F3E3p %) %ok
(RLATMAE) @ A5 HOF A A eoPEA R F B O R4EF M A 24 tree Sk (F T (T

rs

g o

(5% ]
) AVL Tree:
AVL tree € - f&-T ffr= ~ 3% #f >
» 30 pF ¢ i& {7 RR g8 ~ 40 » 80 pF
3™ 7] AVL Tree -

AR RSB R S ARL 1o AT AL
5 ¢ it {7 RREgE ~ 4o~ 60 pF ¢ 3817 RL agk > £ 15 (¥

30
N

10 70
0 2050 &0

N
40 60 90

Balance Searching Tree: Yes
(&) Min Heap:
Min heap % - 48 Complete = ~ At > % & BpeniE | >0 230 H 3 F2enfE o ZR 5)DE A

v 8 EIEA R E # T 7] Min heap -

£2F % 2F 2 B~ 2 FB e 2R hitps:/www.public.com.tw
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0
/\
10 30

N

20 5080 40

/
40 60 90

Balance Searching Tree: No
(3 Max Heap:
Max heap #_ - #& Complete = ~#f> K & BheniE < 3t & 30 H 3 §8henife o kB 7R

eris o BT B 4 2B A K > B {8 ¥ 8T 5] Max heap ¢

90

80 40

70 6010 30
/

0 5020 :
Balance Searching Tree: No
(@ 2—4 Tree:
2-4 tree § - AT frodEE #t 0 f_degree=4 eh Bt F BHLT U E F 2 T 4 BF F ko
[EIRTIPN zop?sg@f%a\éu » by » 805%%@{%4\%] » 4y » 905?3%@{%5\% N 605?3%@
a5 i F 3T 5] 24 tree

Balance Searching Tree: Yes
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(27

BRRIERE
ZRESRL
BREKSER

o BHME
(S g T EE
BB O

(5

HAREAD HNET AR

Z ~ 340 a0 Huffman Tree #7facn#ic F Snfd 0 f%3
(10 &)

A

s o e SRS

IR LIS F P E

AT
[EIFRPEERHE B
PRRARRISH S

~ BBRERE

RRREEMTEH

01010111110100100011 30 #8 ¥+ & crdic F o

(5’ )
(BLAEh 4t)

- ok

6 o
(%% ]

: A34% 5 Huffman Tree shfL ~ & * 4 > ¥ & 7 % Huffman Tree 35842 ¥ (%

0101(9) 0111(5) 11(1) 0100(0) 1000(6) 11(1)
F]p 33 5 951061

P

=

CE T g e B ($ B AT H R A i 5 4300 cost)

» 40T BFS (@&

queue) ¥2 DFS (fe & stack) /F &/ » (797 F B4 3 0 3 BH BT UL > UM
Focost il L o R BN IR & R 2T A5 ~ (stack =E Aot 0 B

TR ooqueue KT A de A £

> N T

-

)

>
»

S+
=
=)

EN O o

>

o

LB EEE S SAckeE e (24 &)
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Directed Graph

BFS JEHEZ | Loopl

print node

queue

processSet

DFS JHE A | Loopl

print node

Stack

processSet

BFS/DFS ;& & ;4 (/3" % BFS # * queue,/ {4 = DFS & * stack

Stepl: set to empty

set processSet to empty

Step2: ’enqueue/pushl S and add S into processSet

Step3: while 1s not empty

Step31: and print it

Step32: ’enqueue/push‘ all one step neighbors which are not in processSet

according to the cost of edges and add them into processSet
Step33: display content of queue/stackl and processSet

(GER R RS
(Fagss ) %ok

(RLBERi4E) @ AL WA ARE T3 V&0 24 » B BFS 22 DFS 9 (v T 7 (% o

[#%]) %FH3R > ¥ #2320 T 7] Python #2576 F 1

from collections import deque
SR B

edges = [('S','A", 21), ('S', B!, 11), (S, 'C!, 31),
(B, 'A, 1), (B, 'C, 4), (B, X', 2),
(B,'Y', 3),(C,Z, 5), (X, 'Y", 6),
(X,'Z,7), (Y, 'Z, 8),(Z,'C, 10),

(vzv’ 'A', 9)]
# A de i BlenT AL S
graph = {}
X5F ¥5F

> B

)
—

2 B 4 2k hittps://www.public.com.tw



DB R (1122 #%)
for edge in edges:
start, end, cost = edge
if start not in graph:
graph([start] =[]
graph([start].append((end, cost))
# BFS 4_3*
def bfs(start):
queue = deque([start])
process_set = set([start])
i=0
while queue:
current node = queue.popleft()
i+=1
print(f'Loop ',1)
print(f"print node: {current node}")
neighbors = sorted(graph.get(current_node, []), key=lambda x: x[1])
for neighbor, in neighbors:
if neighbor not in process_set:
queue.append(neighbor)
process_set.add(neighbor)
print(f'queue: {', 'join(queue)}")
print(f"processSet: {', '.join(process_set)}\n")
#DFS 4 3
def dfs(start):
stack = [start]
process_set = set()
i=0
while stack:
current node = stack.pop()
i+=1
print(f'Loop ',1)
print(f"print node: {current node}")
if current_node not in process_set:
process_set.add(current_node)
neighbors = sorted(graph.get(current_node, []), key=lambda x: x[1], reverse=True)
stack.extend(neighbor for neighbor, in neighbors if neighbor not in process_set)
print(f"stack: {', 'join(stack)}")

print(f"processSet: {', '.join(process_set)}\n")

# Rl
print("BFS 4 3% % ")
bfs('S")

print("\nDFS 2 %% ")

£6F %6F 2 W B+ 2 B 5 https://www.public.com.tw
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dfs(S") T AR L w3 v Bfeid & 27 BFS {r DFS 4 3 4% ¢
BFS 2 %%
Loop 1
print node: S
queue: B, A, C
processSet: S, B, C, A

Loop 2

print node: B

queue: A, C, X, Y
processSet: S, A, Y, X, B, C

Loop 3

print node: A

queue: C, X, Y

processSet: S, A, Y, X, B, C

Loop 4

print node: C

queue: X, Y, Z

processSet: S, A, Y, X, Z,B, C

Loop 5

print node: X

queue: Y, Z

processSet: S, A, Y, X, Z,B, C

Loop 6

print node: Y

queue: Z

processSet: S, A, Y, X,Z,B, C

Loop 7

print node: Z

queue:

processSet: S, A, Y, X, Z,B, C

DFS 4 %% :
Loop 1

print node: S
stack: C, A, B

£T7FE % TF 2 B~ 2 FB e 2R hitps:/www.public.com.tw
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processSet: S

Loop 2

print node: B

stack: C,A,C, Y, X, A
processSet: S, B

Loop 3

print node: A

stack: C,A,C, Y, X
processSet: S, B, A

Loop 4

print node: X

stack: C,A,C,Y,Z, Y
processSet: S, B, X, A

Loop 5

print node: Y

stack: C,A,C,Y,Z,Z
processSet: S, A, Y, X, B

Loop 6

print node: Z

stack: C,A,C,Y, Z,C
processSet: S, A, Y, X, Z,B

Loop 7

print node: C

stack: C,A,C, Y, Z
processSet: S, A, Y, X, Z,B, C

Loop 8

print node: Z

stack: C,A,C,Y

processSet: S, A, Y, X, Z,B, C

Loop 9

print node: Y

stack: C, A, C

processSet: S, A, Y, X, Z,B, C

£8F %8F 2 W B+ 2 B 5 https://www.public.com.tw
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Loop 10

print node: C

stack: C, A

processSet: S, A, Y, X, Z,B, C

Loop 11

print node: A

stack: C

processSet: S, A, Y, X, Z,B, C

Loop 12

print node: C

stack:

processSet: S, A, Y, X, Z,B, C

11044509 3%

ailbmikiT
FO
&% | #OF | &%
&% | BBO% | %
&% | mOZ | &%
BE | OB | &%
BE | MO | mE
BE | ROF | BF
&% | BOF | &%
&% | 210H | &%
&% | OB | BmF
BE | RO’ | &%

EEER =
JEREUSHBIHE M E HR B HER HISE SR AFIBIEMLIS  TYFER B
REZAR I ETHANFEER L BARAAIAEREHMERNGE T2 AEHE
HER AERNEREBERET -

NLEN WEBME (TR

B ERIR LR =

EN PR

2

1113t 4509% 110&%

B | PO | B | BOR | BF | TOM | &= | BOHA | EX | RO
BE | BEOM | &% | #OR | % | BOS [ H% | WORA | = | BOM
BE | BOS | BF | AOX [ HZ | 5OR [ &2 | ROW | B | HO&E
B% | 2O0E | &% | 8OF | B% | 805 [ B | 80E | % | #OX
BE | FOE | &% | MO [ = | ROB [ &= | BO2 | = | HOM
B% | 8OiE | &% | #OK [ % | #HOM® [ B | ROB | = | #OH
BE | F O|&8F | BOE [ B | 2I0E [ & | 210% | B= | #OF
BE | BROF | &% | #HOfM | % | ROR [ &% | ROE | = | FO
BE | TOX [ B | EO#%E | &% | 0% | &% | EO#H | &% | BOT
BE | ROF% | 8% | KOR | BZ | FOE | = | HO% | &= | TOR
FEER P& JEE ER
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I FHFRFTALRT B B 0w B2 eh time complexity (B R FTAF n B> T =#k3 d
B) ~ 4% 5 InSpace % &2 ~ £F i Stable i & % 2 §& |87 50,46,37,28,19 it i7"
R g agntd-clice (30 &)
B Time Complexity In_Space Stable ER LSS S

Best | Worst | (Yes/No) | (Yes/No) | 50, 46,37,28,19

Bubble

Insertion

Merge (& #pF > {6 X

1)

Quick (% - B %

pivot )

Radix (base 10)

Selection

[fz3Enf 4]

(5382 ) %ok
(BALMAE) I ARIPAZAIM KR FEIRBEBEPEAFRZTPIRE -
[#%]
T PR B 2 o0 time complexity ~ £.F % In-Space ;&2 - £.F 5 Stable j§ & 2112

A4

Time Complexity In_Space Stable RS

PR F 52 Best Worst | (Yes/No) | (Yes/No) | 50, 46,37, 28,
19
Bubble O(n) O(n"2) Yes Yes 10
Insertion O(n) O(n"2) Yes Yes 10

Merge (& #pF » {8 L
i) O(n log n) O(n log n) No Yes 7
Quick (% - B %

pivot ) O(n log n) O(n"2) Yes No 10
Radix (base 10) O(nk) O(nk) No Yes 7
Selection O(n"2) O(n"2) Yes No 10
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