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잧쯫: 켛 (linear) 햋웇뭧홫

• 킟�(Stack) 햋웇뭧홫: 햀켛�(LIFO) 퓋�픿 쌫읯삏 햋웇뭧홫

data1

data2

data3top

• �(Queue) 햋웇뭧홫: 켛햀켛� 퓋�픿 쌫읯삏 햋웇뭧홫 data1 data2 data3

front rear

• 리스트(list) 자료구조: 데이터들이 순차적으로 나열되어 있는 선형 자료구조

data data data data data …
idx=0 idx=1 idx=nidx=2 idx=3



잧쯫: 잧 (Tree)
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• 트리는 계층적 자료를 표현하는데 이용하는 비 선형 (non-linear) 자료구조



줳혗: 셫핯�맿핓 뫻몿읷 퍷 삏 몸풫

쾇콗 뼟퓇� 쭿햋뭧홫 ힻ� 뽳켛솿



• 탟핓 쟉픻 셫핯�싟픻 셫핯�맿핓 뫻몿읷 맻ힻ뫛 햃핇

• 셫핯�맿 뫻몿읷 밫 퓿 햋웇뭧홫맻 풏



믳얓 (Graph)
• 믳얓삏 셫핯�맿핓 (핿핓핓) 뫻몿읷 퀓 햃삏 햋웇뭧홫
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�샃킟쪛읯� 샟잧 멯뼃잧 줳혗

• 줳혗: 좣싛 샟잧읷 쪃쟇 멯뼃켗 �쨗셓 햠쾇왗 쇇팿퐧 퀓 햃삏맻?

https://blog.naver.com/ebssmd02/221100136140



�샃킟쪛읯� 샟잧 멯뼃잧 줳혗

• 줳혗: 좣싛 샟잧읷 쪃쟇 멯뼃켗 �쨗셓 햠쾇왗 쇇팿퐧 퀓 햃삏맻?
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그래프로 변환



믳얓 햋웇뭧홫
• 믳얓 햋웇뭧홫삏 뽳싗(vertex)퐻 맿켛(edge)싟핓 ퟌ핿

노드 (V) = {0, 1, 2, 3}

간선 (E) = {(0, 1), (0, 2), (0, 3), (1, 2), (2, 3)}

0 3

1 2

그래프 G = (V, E)



믳얓핓 횀읓

• 맼 맿켛픻 펌쨤픷왗 먃 퀓 햃핇픿 핓짳 ((A, B)삏 (B, A)퐻 쇔핷 맿켛핿)

• 줯쨤 믳얓 (undirected graph): 맿켛폋 쨤핯 탗숓ힻ 퍅픻 믳얓

0 3

1 2

무방향 그래프 G = (V, E)

노드 (V) = {0, 1, 2, 3}

간선 (E) = {(0, 1), (0, 2), (0, 3), (1, 2), (2, 3)}

실제 사용 예시: 지하철 노선도



믳얓핓 횀읓

• 맼 맿켛픻 펌쨤픷왗 먃 퀓 햃핇픿 핓짳 ((A, B)삏 (B, A)퐻 쇔핷 맿켛핿)

• 줯쨤 믳얓 (undirected graph): 맿켛폋 쨤핯 탗숓ힻ 퍅픻 믳얓

실제 사용 예시: 지하철 노선도

0 3

1 2

무방향 그래프 G = (V, E)



믳얓핓 횀읓

• 맿켛폋켗 � 쨤픷왗쟇 먃 퀓 햃핇

• 쨤 믳얓 (directed graph): 맿켛폋 쨤핯 홯햧삏 믳얓

0 3

1 2

방향 그래프 G = (V, E)

노드 (V) = {0, 1, 2, 3}

간선 (E) = {(0, 1), (0, 2), (1, 2), (3, 0), (3, 2)}



믳얓핓 횀읓

• 맿켛폋켗 � 쨤픷왗쟇 먃 퀓 햃핇

• 쨤 믳얓 (directed graph): 맿켛폋 쨤핯 홯햧삏 믳얓

0 3

1 2

실제 사용 예시: 논문 인용 데이터
방향 그래프 G = (V, E)



믳얓핓 횀읓

• 맿켛폋켗 � 쨤픷왗쟇 먃 퀓 햃핇

• 맻휌� 믳얓 (directed graph): 맿켛핯 맻휌�읷 맻ힻ뫛 햃삏 믳얓

0 3

1 2

가중치 그래프 G = (V, E)

노드 (V) = {0, 1, 2, 3}

간선 (E) = {(0, 1), (0, 2), (1, 2), (3, 0), (3, 2)}
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믳얓핓 횀읓

• 맿켛폋켗 � 쨤픷왗쟇 먃 퀓 햃핇

• 맻휌� 믳얓 (weighted graph): 맿켛핯 맻휌�읷 맻ힻ뫛 햃삏 믳얓

0 3

1 2

가중치 그래프 G = (V, E)
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실제 사용 예시: 도시간 도로의 길이
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쭻쭿 믳얓(subgraph)

• 쭻쭿믳얓: 믳얓 G읷 뭧켬삏 뽳싗퐻 맿켛핓 ퟌ핓 쭻쭿ퟌ픷왗 핯웣펯ힻ삏 믳얓

0 3

1 2

믳얓 G
G핓 쭻쭿 믳얓 (subgraphs of G)
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믳얓핓 풤펯
• 핳혌 뽳싗 (adjacent vertex): 맿켛폋 핓 ힼ혌 폫몫숗 뽳싗싟

0 3

1 2

노드 0의 인접 노드 : {3, 1, 2} 

노드 1의 인접 노드 : {0, 2} 

노드 2의 인접 노드 : {0, 1, 3} 

노드 3의 인접 노드 : {0, 2} 



믳얓핓 풤펯
• 뽳싗핓 �퀓 (degree): 뽳싗폋 폫몫숗 맿켛(edge)핓 퀓

0 3

1 2

• ힿ� �퀓(out-degree): 뽳싗폋켗 뺓맻삏 맿켛핓 퀓

• ힿ햀 �퀓(in-degree): 뽳싗왗 ힿ햀삏 맿켛핓 퀓

노드 0의 차수 : 3 

노드 0의 진입 차수: 1 

노드 0의 진출 차수: 2



믳얓핓 풤펯
• 몸왗(path): �쨗 뽳싗쭻� 솿� 뽳싗뱇ힻ 맿켛픿 쌫앷 먃 퀓 햃삏 밳.

0 3

1 2

• 노드 0에서 노드3으로의 단순 경로:

0, 1, 2, 3

• 몸왗핓 밳핯: 몸왗읷 뭧켬삏셫 캧풤숗 맿켛핓 퀓

• 샣퀗 몸왗: 몸왗 휌폋켗 쨓쫰숓삏 맿켛핯 폁삏 몸왗



믳얓핓 풤펯
• 폫몫 믳얓(connected graph): 믳얓핓 좣싛 뽳싗싟 캧핯폋 몸왗맻 홯햧

0 3

1 2

• 샣혃 믳얓(disconnected graph): 믳얓핓 좣싛 뽳싗싟 캧핯폋 몸왗맻 홯햧ힻ 퍅삏 몸풫맻 햃핇

연결 그래프 단절 그래프
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믳얓핓 풤펯
• 퐿헿 믳얓(complete graph): 좣싛 뽳싗맿폋 맿켛핯 홯햧삏 믳얓

0 3

1 2

완전 그래프

• 줯쨤 믳얓폋켗 뽳싗핓 먗퀓맻 n핷 썇 맿켛핓 퀓삏 n*(n-)/먗핿

노드의 개수 : 4

간선의 개수 : 6



믳얓핓 쨤쪐 1: 핳혌 옧 (Adjacency Matrix)

• 뽳싗핓 먗퀓맻 n핷썇 n n핓 2�퓋 쨫폯핓 �핳 핳혌 옧왗 믳얓읷  퀓 햃핇×

• 핳혌 옧픻 2�퓋 쨫폯왗 

0 1

2 3

0 1 1 1

1 0 1 1

1 1 0 1

1 1 1 0

 

 

 



                              

무방향 그래프 
(undirected graph) 인접 행렬 M



믳얓핓 쨤쪐 1: 핳혌 옧 (Adjacency Matrix)

• 뽳싗핓 먗퀓맻 n핷썇 n n핓 2�퓋 쨫폯핓 �핳 핳혌 옧왗 믳얓읷  퀓 햃핇×
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방향 그래프 
(directed graph)

가중치 그래프 
(weighted graph)



믳얓핓 쨤쪐 1: 핳혌 옧 (Adjacency Matrix)

• 뽳싗핓 먗퀓맻 n핷썇 n n핓 2�퓋 쨫폯핓 �핳 핳혌 옧왗 믳얓읷  퀓 햃핇×
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믳얓핓 쨤쪐 1: 핳혌 옧 (Adjacency Matrix)

• 믳얓읷 핳혌옧왗 픿 썇핓 햠혋

0 1

2 3

0 1 1 1

1 0 1 1

1 1 0 1

1 1 1 0

인접 행렬 M



믳얓핓 쨤쪐 1: 핳혌 옧 (Adjacency Matrix)

• 믳얓읷 핳혌옧왗 픿 썇핓 햠혋

0 1

2 3

0 1 1 1

1 0 1 1

1 1 0 1

1 1 1 0

• 쉋 뽳싗 캧핯폋 맿켛핯 홯햧삏ힻ 폧쭻읷  탗맿 퍃폋 힄탗 퍇팿뺷 퀓 햃핇O(1)

인접 행렬 M

procedure edgeExist(i, j) 
  if M[i][j] = 1 then 
    return true 
  else: 
    return false 
end procedure



믳얓핓 쨤쪐 1: 핳혌 옧 (Adjacency Matrix)

• 믳얓읷 핳혌옧왗 픿 썇핓 햠혋

0 1

2 3

0 1 1 1

1 0 1 1

1 1 0 1

1 1 1 0

• 쉋 뽳싗 캧핯폋 맿켛핯 홯햧삏ힻ 폧쭻읷  탗맿 퍃폋 힄탗 퍇팿뺷 퀓 햃핇O(1)

인접 행렬 M

procedure outDegree(M, i) 
  degree  0 
  for k = 0 to n-1 do 
    degree   M[i][k] 
  end for 
  return degree 
end procedure

←

←

• 뽳싗핓 �퀓읷 핳혌옧핓 핯뺓 폯픿 홫캧졯 퍃폋 퍇 퀓 햃핇O(n)



믳얓핓 쨤쪐 1: 핳혌 옧 (Adjacency Matrix)

• 믳얓읷 핳혌옧왗 픿 썇핓 샣혋

0 1

2 3

0 1 1 1

1 0 1 1

1 1 0 1

1 1 1 0

• 먗핓 뽳싗읷 맻ힻ삏 믳얓읷 옧왗 탗밫 퓿켗삏 맿켛핓 퀓퐻 줯뫻몇 캼 먗핓 뫰맿핯 풏n n2

인접 행렬 M

• � 맿켛핓 퀓읷 퍇팿뺯옟졯 쪃핓 홫캧맻 풏 ( )n2 O(n2)



믳얓핓 쨤쪐 2: 핳혌 잧킟 (Adjacency List)

0 1

2 3

• 믳얓핓 맼 뽳싗폋 핳혌 뽳싗싟픿 폫몫 잧킟왗  퀓 햃핇.

adj[0] 

adj[1] 

adj[2] 

adj[3]

1 2 3 NULL

0 3 NULL

0 NULL

0 1 NULL



믳얓핓 쨤쪐 2: 핳혌 잧킟 (Adjacency List)

• 믳얓핓 맼 뽳싗폋 핳혌 뽳싗싟픿 폫몫 잧킟왗  퀓 햃핇.
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믳얓 셫핯�
•  믳얓 셫핯�읷 뫻잧밫 퓿 샟핇핓 밫삠싟픿 혗뫰퍷

• insert node: 믳얓 셫핯�폋 컃왗풯 뽳싗읷 캸햀 

• insert edge: 믳얓 셫핯�폋 컃왗풯 맿켛픿 �맻 

• delete node: 믳얓 셫핯�폋 햃삏 뽳싗읷 캨혗 

• delete edge: 믳얓 셫핯�폋 햃삏 맿켛픿 캨혗 

• search: 믳얓 셫핯�폋켗 훷펯ힿ �읷 맻ힿ 뽳싗읷 쨓



핳혌 옧픿 캧풤 믳얓 뭧 퐃탗

• 믳얓 햋웇뭧홫삏 샟핇뫷 먔픻 혐쫯읷 맻ힻ삏 셫핯� �햀

#define MAX_NODES 100 

typedef struct { 
    int adjacencyMatrix[MAX_NODES][MAX_NODES]; 
    bool nodePresent[MAX_NODES];     
    char data[MAX_NODES]; 
} Graph;



핳혌 옧픿 캧풤 믳얓 뭧 퐃탗

• 믳얓 햋웇뭧홫삏 샟핇뫷 먔픻 혐쫯읷 맻ힻ삏 셫핯� �햀

• create: 찿펯햃삏 믳얓 셫핯� (뽳싗맻 0먗)읷 컘켬  쨓

procedure create() 
  graph  allocateGraph() 
  for i = 0 to MaxNodes()-1 do 
    graph.nodePresent[i] = false 
    for j = 0 to MaxNodes()-1 do 
      graph.adjacencyMatrix[i][j] = 0; 
   end for 
  return graph 
end procedure

←#define MAX_NODES 100 

typedef struct { 
    int adjacencyMatrix[MAX_NODES][MAX_NODES]; 
    bool nodePresent[MAX_NODES];     
    char data[MAX_NODES]; 
} Graph;



insert node
• insert node: 믳얓 셫핯�폋 컃왗풯 뽳싗읷 캸햀

procedure insertNode(graph, data) 
  idx  -1 
  for i = MaxNodes() to 0 do 
    if (graph.nodePresent[i] = false) then 
      idx  i 
    end if 
  end for 
  if idx = -1 then 
    return 
  end if 
  graph.nodePresent[idx]  true 
  graph.data[idx]  data 
end procedure

←

←

←
←

B CA

[0] [1] [2]

graph

data
D

B CA

[0] [1] [2]

D

[3]

graph



insert node
• insert node: 믳얓 셫핯�폋 컃왗풯 뽳싗읷 캸햀

procedure insertNode(graph, data) 
  idx  -1 
  for i = MaxNodes() to 0 do 
    if (graph.nodePresent[i] = false) then 
      idx  i 
    end if 
  end for 
  if idx = -1 then 
    return 
  end if 
  graph.nodePresent[idx]  true 
  graph.data[idx]  data 
end procedure

←

←

←
←

B CA

0 1 0 0
1 0 1 0
0 1 0 0
0 0 0 0

adjacencyMatrix

[0] [1] [2]

nodePresent

T T T F

data

A B C

graph

B CA

[0] [1] [2]

D

[3]

0 1 0 0
1 0 1 0
0 1 0 0
0 0 0 0

adjacencyMatrix
nodePresent

T T T T

data

A B C D

graph

data
D



insert edge
• insert edge: 믳얓 셫핯�폋 컃왗풯 맿켛픿 �맻

procedure insertEdge(graph, from, to) 
  if invalidIndices(graph, from, to) then 
    return 
  end if 
  graph.adjacencyMatrix[from][to]  1 
  if isUndirected() then 
    graph.adjacencyMatrix[to][from]  1 
  end if 
end procedure

←

←

B CA

[0] [1] [2]

graph

from
0

B
CA

[0]

[1]
[2]

graph

to

2



insert edge
• insert edge: 믳얓 셫핯�폋 컃왗풯 맿켛픿 �맻

procedure insertEdge(graph, from, to) 
  if invalidIndices(graph, from, to) then 
    return 
  end if 
  graph.adjacencyMatrix[from][to]  1 
  if isUndirected() then 
    graph.adjacencyMatrix[to][from]  1 
  end if 
end procedure

←

←

graph

from
0

to

2

0 1 0 0
1 0 1 0
0 1 0 0
0 0 0 0

adjacencyMatrix
nodePresent

T T T F

data

A B C

0 1 1 0
1 0 1 0
1 1 0 0
0 0 0 0

adjacencyMatrix
nodePresent

T T T F

data

A B C

B CA
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graph



delete node
• delete node: 믳얓 셫핯�폋 햃삏 뽳싗읷 캨혗

procedure deleteNode(graph, nodeIdx) 
  if invalidIndex(graph, nodeIdx) then 
    return 
  end if 
  for i = 0 to MaxNodes() do 
    graph.adjacencyMatrix[nodeIdx][i]  0 
    graph.adjacencyMatrix[i][nodeIdx]  0 
  end for 
  graph.nodePresent[nodeIdx]  false 
end procedure

←
←

←nodeIdx

0

B C

[1] [2]

D

[3]

graph

B
CA

[0] [2]

graph

[1]

D

[3]



delete node
• delete node: 믳얓 셫핯�폋 햃삏 뽳싗읷 캨혗

procedure deleteNode(graph, nodeIdx) 
  if invalidIndex(graph, nodeIdx) then 
    return 
  end if 
  for i = 0 to MaxNodes() do 
    graph.adjacencyMatrix[nodeIdx][i]  0 
    graph.adjacencyMatrix[i][nodeIdx]  0 
  end for 
  graph.nodePresent[nodeIdx]  false 
end procedure

←
←

←nodeIdx

0

0 1 1 0
1 0 1 0
1 1 0 1
0 0 1 0

adjacencyMatrix
nodePresent

T T T T

data

A B C D
0 0 0 0
0 0 1 0
0 1 0 1
0 0 1 0

adjacencyMatrix
nodePresent

F T T T

data

A B C D
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D
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graph
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delete edge
• delete edge: 믳얓 셫핯�폋켗 맿켛픿 캨혗

procedure deleteEdge(graph, from, to) 
  if invalidIndices(graph, from, to) then 
    return 
  end if 
  graph.adjacencyMatrix[from][to]  0 
  if isUndirected() then 
    graph.adjacencyMatrix[to][from]  0 
  end if 
end procedure

←

←
from

0 B C

[1] [2]

D

[3]

graph

B
CA

[0] [2]

graph

[1]

D

[3]

to

2

A

[0]



Example

create() insertNode(g,A) insertNode(g,B) 
insertEdge(g,0,1)

insertNode(g,C) 
insertEdge(g,1,2)

deleteNode(g,0)deleteEdge(g,1,2)deleteNode(g,2)

adjacencyMatrix

nodePresent data

Graph g



search
• search: 믳얓 셫핯�폋켗 훷펯ힿ �읷 맻ힿ 뽳싗읷 쨓

• 뱅핯 풫켛 �컄 (depth rst search)

• 뼎핯 풫켛 �컄 (breadth rst search)

• 킟� 햋웇뭧홫읷 캧풤폧 믳얓읷 퀗

• 킟� 햋웇뭧홫읷 캧풤폧 믳얓읷 퀗

• 쉋맻ힻ 샻헼핳 쨤쪐핯 햃핇



Depth First Search (뱅핯 풫켛 �컄)
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• 깊이우선 탐색(DFS)는 특정 경로를 끝까지 탐색 후 경로가 끝나면 돌아와 다른 경로를 탐색함
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(1) 탗햌 뽳싗읷 킟�폋 push 

(2) 킟�핓 top뽳싗읷 쨤줳 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).
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(3) 킟�픿 pop뫛 pop숗 뽳싗핓 핳혌 뽳싗 휌 쨤줳ힻ 퍅퍓픷졯켗 킟�폋 폁삏 뽳싗싟픿 킟�폋 push
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(2) 킟�핓 top뽳싗읷 쨤줳 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).

(3) 킟�픿 pop뫛 pop숗 뽳싗핓 핳혌 뽳싗 휌 쨤줳ힻ 퍅퍓픷졯켗 킟�폋 폁삏 뽳싗싟픿 킟�폋 push

(4) 킟�핯 챇 썇뱇ힻ (2), (3)픿 쨓쫰
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(1) 탗햌 뽳싗읷 킟�폋 push 

(2) 킟�핓 top뽳싗읷 쨤줳 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).

(3) 킟�픿 pop뫛 pop숗 뽳싗핓 핳혌 뽳싗 휌 쨤줳ힻ 퍅퍓픷졯켗 킟�폋 폁삏 뽳싗싟픿 킟�폋 push

(4) 킟�핯 챇 썇뱇ힻ (2), (3)픿 쨓쫰
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(1) 탗햌 뽳싗읷 킟�폋 push 

(2) 킟�핓 top뽳싗읷 쨤줳 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).

(3) 킟�픿 pop뫛 pop숗 뽳싗핓 핳혌 뽳싗 휌 쨤줳ힻ 퍅퍓픷졯켗 킟�폋 폁삏 뽳싗싟픿 킟�폋 push

(4) 킟�핯 챇 썇뱇ힻ (2), (3)픿 쨓쫰
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(1) 탗햌 뽳싗읷 킟�폋 push 

(2) 킟�핓 top뽳싗읷 쨤줳 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).

주어진 키 : Z
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(1) 탗햌 뽳싗읷 킟�폋 push 

(2) 킟�핓 top뽳싗읷 쨤줳 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).
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(1) 탗햌 뽳싗읷 킟�폋 push 

(2) 킟�핓 top뽳싗읷 쨤줳 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).

주어진 키 : Z

(3) 킟�픿 pop뫛 pop숗 뽳싗핓 핳혌 뽳싗 휌 쨤줳ힻ 퍅퍓픷졯켗 킟�폋 폁삏 뽳싗싟픿 킟�폋 push
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(1) 탗햌 뽳싗읷 킟�폋 push 

(2) 킟�핓 top뽳싗읷 쨤줳 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).

주어진 키 : Z

(3) 킟�픿 pop뫛 pop숗 뽳싗핓 핳혌 뽳싗 휌 쨤줳ힻ 퍅퍓픷졯켗 킟�폋 폁삏 뽳싗싟픿 킟�폋 push

(4) 킟�핯 챇 썇뱇ힻ (2), (3)픿 쨓쫰
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(1) 탗햌 뽳싗읷 킟�폋 push 

(2) 킟�핓 top뽳싗읷 쨤줳 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).
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(1) 탗햌 뽳싗읷 킟�폋 push 

(2) 킟�핓 top뽳싗읷 쨤줳 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).
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(3) 킟�픿 pop뫛 pop숗 뽳싗핓 핳혌 뽳싗 휌 쨤줳ힻ 퍅퍓픷졯켗 킟�폋 폁삏 뽳싗싟픿 킟�폋 push

(4) 킟�핯 챇 썇뱇ힻ (2), (3)픿 쨓쫰

스택

F

F

peek

= Z ?



A

B C

D E

F

G

H

I

:방문 안함
:방문 함

(1) 탗햌 뽳싗읷 킟�폋 push 

(2) 킟�핓 top뽳싗읷 쨤줳 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).
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(3) 킟�픿 pop뫛 pop숗 뽳싗핓 핳혌 뽳싗 휌 쨤줳ힻ 퍅퍓픷졯켗 킟�폋 폁삏 뽳싗싟픿 킟�폋 push

(4) 킟�핯 챇 썇뱇ힻ (2), (3)픿 쨓쫰
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(1) 탗햌 뽳싗읷 킟�폋 push 

(2) 킟�핓 top뽳싗읷 쨤줳 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).
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(3) 킟�픿 pop뫛 pop숗 뽳싗핓 핳혌 뽳싗 휌 쨤줳ힻ 퍅퍓픷졯켗 킟�폋 폁삏 뽳싗싟픿 킟�폋 push
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(1) 탗햌 뽳싗읷 킟�폋 push 

(2) 킟�핓 top뽳싗읷 쨤줳 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).
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(1) 탗햌 뽳싗읷 킟�폋 push 

(2) 킟�핓 top뽳싗읷 쨤줳 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).
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(1) 탗햌 뽳싗읷 킟�폋 push 
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(1) 탗햌 뽳싗읷 킟�폋 push 

(2) 킟�핓 top뽳싗읷 쨤줳 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).

주어진 키 : Z
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Example Code
#include "Stack.h" 
int DFS(Graph *graph, int startNode, int targetValue) { 
    if (startNode >= MAX_NODES || !(graph->nodePresent[startNode])) { 
        return -1; // No such node 
    } 
    bool visited[MAX_NODES] = { false }; 
    Stack* stack = create(); 
    push(stack, startNode); 
    while (!isEmpty(stack)) { 
        int current = pop(stack); 
        if (!visited[current]) { 
            visited[current] = true; 
            if (graph->data[current] == targetValue) { 
                return current; 
            } 
            for (int i = MAX_NODES - 1; i >= 0; i--) { 
                if (graph->adjacencyMatrix[current][i] && graph->nodePresent[i] && !(visited[i])) { 
                    push(stack, i); 
                } 
            } 
        } 
    } 
    return -1; // No such node 
}
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• 왼쪽의 노드가 10개인 그래프 데이터에서 DFS순회를 하였을 때 방문 노드의 순서를 기술하시오



Breadth First Search (뼎핯 풫켛 �컄)
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• 넓이 우선 탐색(DFS)은 가까운 노드들부터 먼 노드들까지 순차적으로 탐색함
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(1) 탗햌 뽳싗읷 �폋 enqueue 
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(1) 탗햌 뽳싗읷 �폋 enqueue 

(2) �핓 front핓 뽳싗맻 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).
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주어진 키 : Z

front rear

(1) 탗햌 뽳싗읷 �폋 enqueue 

A

(2) �핓 front핓 뽳싗맻 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).

(4) �맻 챇 썇뱇ힻ (2), (3)픿 쨓쫰

dequeue enqueueB

() dequeue  dequeue 뽳싗핓 핳혌 뽳싗싟 휌 쨤줳ힻ 퍅퍓픷졯켗 �폋 폁삏 뽳싗싟픿 �폋 캸햀(enqueue)
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(1) 탗햌 뽳싗읷 �폋 enqueue 

(2) �핓 front핓 뽳싗맻 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).

(4) �맻 챇 썇뱇ힻ (2), (3)픿 쨓쫰

() dequeue  dequeue 뽳싗핓 핳혌 뽳싗싟 휌 쨤줳ힻ 퍅퍓픷졯켗 �폋 폁삏 뽳싗싟픿 �폋 캸햀(enqueue)
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주어진 키 : Z

front rear
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dequeue enqueueC D

(1) 탗햌 뽳싗읷 �폋 enqueue 

(2) �핓 front핓 뽳싗맻 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).

(4) �맻 챇 썇뱇ힻ (2), (3)픿 쨓쫰

() dequeue  dequeue 뽳싗핓 핳혌 뽳싗싟 휌 쨤줳ힻ 퍅퍓픷졯켗 �폋 폁삏 뽳싗싟픿 �폋 캸햀(enqueue)
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front rear
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(1) 탗햌 뽳싗읷 �폋 enqueue 

(2) �핓 front핓 뽳싗맻 �뫛햋 삏 뽳싗핳ힻ 핳 (�퍓픿 몸풫 샴 뽳싗읷 쨓  횀웇).

(4) �맻 챇 썇뱇ힻ (2), (3)픿 쨓쫰
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Example Code
#include "Queue.h" 
int BFS(Graph *graph, int startNode, int targetValue) { 
    if (startNode >= MAX_NODES || !graph->nodePresent[startNode]) { 
        return -1;  
    } 
    bool visited[MAX_NODES] = { false }; 
    Queue* queue = create(); 
    enqueue(queue, startNode); 
    while (!isEmpty(queue)) { 
        int current = dequeue(queue); 
        if (!visited[current]) { 
            visited[current] = true; 
            if (graph->data[current] == targetValue) { 
                return current; 
            } 
            for (int i = 0; i < MAX_NODES; i++) { 
                if (graph->adjacencyMatrix[current][i] && graph->nodePresent[i] && !visited[i]) { 
                    enqueue(queue, i); 
                } 
            } 
        } 
    } 
    return -1; // No such node 
}



Example
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시작 노드
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• 왼쪽의 노드가 10개인 그래프 데이터에서 BFS순회를 하였을 때 방문 노드의 순서를 기술하시오



쟃줯잧
• 믳얓삏 셫핯�맿핓 (핿핓핓) 뫻몿읷 퀓 햃삏 햋웇뭧홫

• 믳얓 햋웇뭧홫삏 뽳싗(vertex)퐻 맿켛(edge)싟핓 ퟌ핿

노드 (V) = {0, 1, 2, 3}

간선 (E) = {(0, 1), (0, 2), (0, 3), (1, 2), (2, 3)}

0 3

1 2

그래프 G = (V, E)


