B, HFFSHE

Python Reference

SEERS _0ER
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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
— A (binary search) P2, AFFE—ANBHFNIIE. B HHEEITE.

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

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
(0] [1] [2] [3] [4] [5] [6]

binary search: halve the range each step - O(log n)
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HEF (sort) HURAEICEILFHEL . BHER (bubble sort) [ &2 <4k (swap) I 7 ARE
HIRH R TR

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 = alj + 11, aljl
return a

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

fEAHER (insertion sort) —YAE—MICEAECHELF I3, SEEASFCRIERT 2R
ERI=GOEVACE

def insertion_sort(a):

a = al:] # TERIA_LERAE
for i in range(1, len(a)):

key = alil

j=i-1

while j >= 0 and al[j] > key: # {EBKHIELH
alj + 11 = aljl
j -=
alj + 1]
return a
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key # 1€ key JE=EA

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

o EESLAISHE, H Python WNWE ) sorted():

print(sorted([5, 2, 4, 11)) # [1, 2, 4, 5]
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as n grows: O(1) < O(logn) < O(n) < 0O(n?)

steps

O n T T T T T
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input size n
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O(n) etk ZeiEATR
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def steps(n): # how many steps a linear scan takes
count = 0

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

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

REAL SR

random FEHL = A FEALEL. F— 1 Fh 1 (seed) ihgE W HAE . il (simulation) zf74R
Z RN LA R AT — .

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

print(rolls.count(6)) # about 1/6 of 1000
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¢ AR (binary search) FABHFIIIFA L.
« K O(Big-O) BLA 2 AN, A2 UInsE;0(n?) & RAE NG A A4 /]
febid O(n).
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o BiHEF (bubble sort) & O(n2)
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