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Python Reference

HMRPAERE (ADT)

THEHARIAL (abstract data type, ADT) ik — S8 DA KT ERY3RAE, 58 ey sk
It AR BRI E, AL & N AR A7 3.

# A stack ADT, built on a list

s =[]

s.append (1) # add

s.append (2)

print(s.pop()) # 2 (remove the most recent)

B

B (stack) RJHESEH (LIFO). fRIEICRIEA (push) BT, HMARTIEE H (pop).

Stack (LIFO) Queue (FIFO)
push / pop
i (top)
30
I 10 20 30 l

20

dequeue enqueue
10 (front) (rear)

stack: LIFO - queue: FIFO
RMTERR IR (Gt ), RS HIRFEER (Geutsed)

stack = []
stack.append("a")
stack.append("b")
print(stack.pop()) # b
print(stack.pop()) # a
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A (queue) &ieitbfeH (FIFO). RIEBNEADBN (enqueue), MBATE H BN (dequeue).
queue = []
queue.append("a") # enqueue
queue.append("b")

print(queue.pop(0)) # a (dequeue the front)
print(queue.pop(0)) # b

=

FE% (linked list) J2—577 8 (node) o T SARAFEIEFN—ANH8 ) N —AN7 s B 45
% (pointer); fxJ5—1~45[1] None.

head

3 —L | 7 —\  —3| 9 et None

linked list: node - next - O(1) insert at head

R BT AR R RIS )R — T RS, SRR None

n3 = {"data": 3, "next": None}

n2 = {"data": 2, "next": n3}

nl = {"data": 1, "next": n2}

node = nl

while node is not None: # traverse to the end

print(node["data"])
node = node['"next"]
#123
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5753 (hash table) M7y B4k (hash function) 4RI F— /M, /ST RETE
A A= —— XY i5E (collision), Python [ dict Etﬁ%w\mfﬁé,ﬁﬁgkgi$ﬁﬁ%yqo

key hash() 0
slot = hash(key) % 6 —
. 1 Mei
Mei |
Z collision
Sam —
3 Sam > Tom
Ana —
4 Ana
5

hash table: key - hash —» bucket - average O(1) lookup
PR A A SRS B P T RETR AR — M (bR )

table = {}

table["Mei"] = 88

table["Sam"] = 71

print(table["Mei"]) # 88 (fast lookup by key)
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T XA EM (binary search tree, BST) f-F:4 7 A% FEC BRI SN, BAA
BT HEILE R, BB,

root

©
©
© ©

in-order traversal: 1 3 4 5 8
BST: left < node < right - search O(log n) if balanced

TR BN AR, BRI R A i

def insert(root, val):
if root is None:
return {"val": val, "left": None, "right": Nonel}
if val < root["val"]:
root["left"] = insert(root["left"], wval)
else:
root["right"] = insert(root["right"], val)
return root

def inorder(root):
if root is None:
return []
return inorder(root["left"]) + [root["val"]] + inorder(root["right"])

tree = None
for v in [5, 3, 8, 1, 4]:

tree = insert(tree, v)
print(inorder(tree)) # [1, 3, 4, 5, 8]
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K (graph) & —4H il (edge) HERETIE (vertex), 4F#EFE (adjacency list)
A ©LRFR AR T % 7 LA

graph = {

(:::) "A": ["B", "D"],
"B": ["A", "C"],

"Crio["B", "D"],

IIDII: [IIAII, IICII]’

@ ¥
graph: vertices + edges - BFS/DFS traverse

I TURRR ARG B, PAR B @B R B X

graph = {"a": ["B", "D"], "B": ["A", "C"], "C": ["B", "D"], "D": ["A",
— "C"]}
for vertex in graph:
print(vertex, "->", graphl[vertex])
# A -> ['B', 'D'] (and so on for B, C, D)

HILER

o & (stack) RIGHESCH, BB (queue) @2JeitSeth, HIRIR .
* £ pop BUHBANZHY, Sk B2 AR
o TEHER (linked list) ', F¢% head $REILSE T 5 1 HEAHER .
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