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핯ힿ �컄 잧 (Binary Search Tree)
• 핯ힿ �컄 잧(BST, Binary Search Tree)삏 핯ힿ잧 밫쨓핓 �컄픿 퓿 햋웇뭧홫핿

• 핯ힿ �컄 잧삏 샟핇뫷 먔핯 (햧뮻헼픷왗) 혐핓숣

(1) 좣싛 뽳싗삏 픛핷 �(key)읷 먑삏샟.
(2) 푷� 켗찇잧핓 �싟픻 웣핓 �쫯샟 햌샟.
(3) 퐟읳� 켗찇잧핓 �싟픻 웣핓 �쫯샟 �샟.

Definition

(4) 푷�뫷 퐟읳� 켗찇잧솿 핯ힿ �컄 잧핯샟.

루트

왼쪽 서브트리
(루트보다 작은 값)

오른쪽 서브트리
(루트보다 큰 값)



이진 탐색 트리의 순회 (Traversal)
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• Example: 핯ힿ �컄잧핓 �먍싟픿 퐟읿�퀗픷왗 �옠뫛탱샟 펯쎶몇 퀗읷 퍷 뱇?

procedure traversal(node)
    if node is not null then
        traversal(node.left) 
        print(node)             
        traversal(node.right)
    end if 
end procedure

휌퓿퀗 (LVR)



이진 탐색 트리의 순회 (Traversal)
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• Example: 핯ힿ �컄잧핓 �먍싟픿 뺯잷�퀗픷왗 �옠뫛탱샟 펯쎶몇 퀗읷 퍷 뱇?

procedure traversal(node)
    if node is not null then
        traversal(node.right)
        print(node)             
        traversal(node.left) 
    end if 
end procedure



insert
• insert: 핯ힿ �컄 잧핓켬픿 픛ힻ졯켗 훷펯ힿ �읷 맻ힻ삏 컃왗풯 뽳싗읷 핯ힿ �컄 잧폋 캸햀

10

5 20

3 7 2515

key : 4

insert

10

5 20

3 7 2515

4



insert
• insert: 핯ힿ �컄 잧핓켬픿 픛ힻ졯켗 훷펯ힿ �읷 맻ힻ삏 컃왗풯 뽳싗읷 핯ힿ �컄 잧폋 캸햀
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• 잧핓 뾍핯폋 쪻맻 햃픿 퀓 햃핇

• 잧핓 쨯엫킟폋 쪻맻 햃픿 퀓 햃핇

높이 = 3
균형 인수 = 0

높이 = 4
균형 인수 = 1



insert
• insert: 핯ힿ �컄 잧핓켬픿 픛ힻ졯켗 훷펯ힿ �읷 맻ힻ삏 컃왗풯 뽳싗읷 핯ힿ �컄 잧폋 캸햀

procedure insert(root, key) 
  if root = NULL then 
    root  allocateNode() 
    root.key  key 
    root.left  NULL  
    root.right  NULL  
    return root 
  end if 
  if key < root.key then 
    root.left  insert(root.left, key) 
  elif key > root.key then 
    root.right  insert(root.right, key) 
  end if 
  return root 
end procedure
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insert
• insert: 핯ힿ �컄 잧핓켬픿 픛ힻ졯켗 훷펯ힿ �읷 맻ힻ삏 컃왗풯 뽳싗읷 핯ힿ �컄 잧폋 캸햀

procedure insert(root, key) 
  if root = NULL then 
    root  allocateNode() 
    root.key  key 
    root.left  NULL  
    root.right  NULL  
    return root 
  end if 
  if key < root.key then 
    root.left  insert(root.left, key) 
  elif key > root.key then 
    root.right  insert(root.right, key) 
  end if 
  return root 
end procedure
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• delete: 핯ힿ �컄 잧핓켬픿 픛ힻ졯켗 훷펯ힿ �먍픿 맻ힿ 뽳싗읷 핯ힿ �컄 잧폋켗 캨혗
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• Case 1: 캨혗 옟삏 뽳싗맻 잧 뽳싗핷 몸풫
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• delete: 핯ힿ �컄 잧핓켬픿 픛ힻ졯켗 훷펯ힿ �먍픿 맻ힿ 뽳싗읷 핯ힿ �컄 잧폋켗 캨혗
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• Case 1: 캨혗 옟삏 뽳싗맻 잧 뽳싗핷 몸풫
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높이 = 4
균형 인수 = 1

높이 = 3
균형 인수 = 0



delete

delete
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• delete: 핯ힿ �컄 잧핓켬픿 픛ힻ졯켗 훷펯ힿ �먍픿 맻ힿ 뽳싗읷 핯ힿ �컄 잧폋켗 캨혗
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• Case 2: 캨혗 옟삏 뽳싗맻 뺓핓 켗찇잧쟇 맻ힻ뫛 햃삏 몸풫
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delete
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• delete: 핯ힿ �컄 잧핓켬픿 픛ힻ졯켗 훷펯ힿ �먍픿 맻ힿ 뽳싗읷 핯ힿ �컄 잧폋켗 캨혗
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• Case 2: 캨혗 옟삏 뽳싗맻 뺓핓 켗찇잧쟇 맻ힻ뫛 햃삏 몸풫

3 12 22 30

26

35

18 99

7

3 12 22 30

26

높이 = 4
균형 인수 = 1

높이 = 4
균형 인수 = 2



delete

delete
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• delete: 핯ힿ �컄 잧핓켬픿 픛ힻ졯켗 훷펯ힿ �먍픿 맻ힿ 뽳싗읷 핯ힿ �컄 잧폋켗 캨혗
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• Case 3: 캨혗 옟삏 뽳싗맻 쉋먗핓 켗찇잧읷 맻ힻ뫛 햃삏 몸풫
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procedure delete(root, key) 
  if root = NULL then 
    return NULL 
  end if 
  if key < root.key then 
    root.left  deleteNode(root.left, key) 
  elif key > root.key then 
    root.right  deleteNode(root.right, key) 
  else 
    if root.left = NULL then 
      node  root.right 
      free(root) 
      return node 
    elif root.right = NULL then 
      node  root.left 
      free(root) 
      return node 
    end if 
    node  findMin(root.right) 
    root.key  node.key 
    root.right  delete(root.right, node.key) 
  end if 
  return root 
end procedure
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procedure delete(root, key) 
  if root = NULL then 
    return NULL 
  end if 
  if key < root.key then 
    root.left  deleteNode(root.left, key) 
  elif key > root.key then 
    root.right  deleteNode(root.right, key) 
  else 
    if root.left = NULL then 
      node  root.right 
      free(root) 
      return node 
    elif root.right = NULL then 
      node  root.left 
      free(root) 
      return node 
    end if 
    node  findMin(root.right) 
    root.key  node.key 
    root.right  delete(root.right, node.key) 
  end if 
  return root 
end procedure
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