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A3k (search) FRFLFNFEAEIENHE . L2 4R (linear search) B/ MG AR~ ICE,
Jr AERHTAR 51 FREBB L

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

T #EHk (binary search) R1GZ, HTFUE—NBHPHIIK. B LILEREITE.

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

Python Reference o 13 &3k, Hi¥F 5%F @

binary search for 16 (the array must be sorted)

step 1 | 2 | 5 | 8 | 12| 16| 23| 38
step 2 mid = 23 > 16 -> search the left half
step 3 16

(e1 [i1 21 (31 [4] [51 [6]

mid = 12 < 16 -> search the right half

mid = 16 -> found at index 4

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

T s SRR —— EHPTSIER ERZ O(log n)

HF (BRSEA)

HEFP (sort) w2 EICERILMUTFHEL . ‘B IEHER (bubble sort) A He (swap) N7
ARFHIALRICER .

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] > alj + 1]:
aljl, alj + 11 = alj + 1], alj]
return a

print (bubble_sort([5, 2, 4, 11)) # [1, 2, 4, 5]
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HAHEF (insertion sort) — AL — AU F L CLHERF IR Sy, JEREAS e s A [l i
£} RSt D VAT K

def insertion_sort(a):

a=al:] # FERIA_EARAE
for i in range(l, len(a)):

key = ali]

j=i-1

while j >= 0 and alj] > key: # L KINELE
alj + 11 = alj]
j-=1
alj + 1] =
return a

key # 1L key HAEfE

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

o TEEEAAMHE, ] Python NER) sorted():

print(sorted([5, 2, 4, 11))

B

R (efficiency) FIFE: L AZERR, TAERREME K. RITHK O L% (Big-O)
KB E

# [1, 2, 4, 5]

50 1
o) as n grows: O(1) < O(logn) < O(n) <0(n?)
= Q(log n)
40 A O(n)
= 0(n?)
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Big-O &% #F

o) R AR
O(logn) Xi%k /&K
Oln) %tk dbbeeit
On?)  FJy ‘iR

def steps(n):
count = 0
for i in range(n):
count = count + 1
return count

# how many steps a linear scan takes

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

REDLI: S

random MEHFEAEFENLEL. FH—AFPT (seed) 1LZ5RATHE . A (simulation) 1517
RE WHHLIIE AT — R
import random

random.seed (0)
rolls = [random.randint(1, 6) for _ in range(1000)]

print(rolls.count(6)) # about 1/6 of 1000

HEIER

o Zr#E4k (binary search) HXTEHEFIISIRA .

« K O(Big-O) YL 2R ANy, AR MU0 (n®) #77 k HAER /N AR
AAfEPE O(n).

« HifLHEF (bubble sort) & O(n*)—— 23] I PA, (HXFRIIEARE.
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