E. HFSHE

Python Reference

SHEERS _oER

AL (search) AIRIENIFAEAEME . LA (linear search) B MG AR ICE,
It LAERHATA 91 A R

def linear_search(items, target):
for i in range(len(items)):

if items[i] == target:
return i
return -1 # not found

print(linear_search([4, 8, 2, 9], 2)) # 2

T4 A4k (binary search) PR13%, (HFFE A BHFHIIR. EF—LELEEIE.

def binary_search(items, target):
lo, hi = 0, len(items) - 1
while lo <= hi:
mid = (lo + hi) // 2
if items[mid] == target:
return mid
elif items[mid] < target:
lo = mid + 1
else:
hi = mid - 1
return -1

print(binary_search([1, 3, 5, 7, 9], 7)) # 3
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binary search for 16 (the array must be sorted)

step 1 2 5 8 12 | 16 | 23 | 38 | mid

12 < 16 -> search the right half

step 2 16 | 23 | 38 | mid = 23 > 16 -> search the left half

step 3 16 mid = 16 -> found at index 4

(01 [11 [21 (31 [4] [51 [6]

binary search: halve the range each step - O(log n)

o RE AR —— EHPTIE R O(log n)

HEy (BWSHEA)

HERy (sort) AL CESLMUFHEL . BiHER? (bubble sort) I Mk (swap) T
ARHIFHLBICE

def bubble_sort(a):
a = al:] # work on a copy
for i in range(len(a)):
for j in range(len(a) - 1 - i):
if alj]l > alj + 11:
aljl, alj + 11 = al[j + 11, aljl
return a

print (bubble_sort([5, 2, 4, 11)) # [1, 2, 4, 5]

AR (insertion sort) — I —ANTE R E HE I HUFRAY, S48 T R P I o
51JR T 0B

def insertion_sort(a):

a = al:] # TERIAS b #RAE
for i in range(l, len(a)):

key = alil

j=i-1

while j >= 0 and a[j] > key: # R KIELTE
alj + 11 = aljl
j -=
alj + 1]
return a

N~

key # 41 key MEZS (i
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print(insertion_sort([5, 2, 4, 11)) # [1, 2, 4, 5]

o TEESCAISHL, A Python NHE R sorted():

print(sorted([5, 2, 4, 11)) # [1, 2, 4, 5]

R &S

R (efficiency) MIR: Lk KR, TAERERE K. ZIJTK 0185 (Big-O)
KR E

50 A
o) as n grows: O(1) < O(logn) < O(n) < 0O(n?)
- Q(log n)
40 A O(n)
— 0(n?)

steps

4 5 6 7 8 9 10
input size n

LSRN, AR i AU (17

Big-O &% Hl+F

O(1) R AR
O(logn) XL — 2Kk

(n) bk LA

(n*) Pl BiHF

def steps(n):
count = 0

# how many steps a linear scan takes

for i in range(n):
count = count + 1
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return count

print(steps(100)) # 100 -> 0(n)

REML S

random B ERIHIEL . H—FPT (seed) iR RATHE . B (simulation) 24T
R WREEHLARR AT — R,

import random

random.seed(0)

rolls = [random.randint(1l, 6) for _ in range(1000)]
print(rolls.count(6)) # about 1/6 of 1000

IR

« —4#EF (binary search) HXTELHEFEMFIEH K.

« K O(Big-O) Uty anfr 3, A mfi Pt E;0m?) i H AR /N A B
A A figPat O(n).

o BEHEF (bubble sort) j& O(n?)—— 23] AT DA, HX RN FEARNE o
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