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BiHEE (Bubble Sort) 2—fhEMAHIFELX, HExOBEEEIESEHIIFE, LLiiET
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1.2 Bi8HEFH3SEIR

B 8HEFAIPYthonfUASSEIN bubble_sort ERELINT:

def bubble_sort(arr):
n = len(arr)
for i in range(n):
for j in range(n - i - 1):
if arr[j] > arr[j + 1]:
arr[jl, arr[j + 1] = arr[j + 1], arr[j]
return arr

1st = [10, 9, 6, 3, 5, 2, 4, 1, 7, 8]
print(bubble_sort(Ist))

1.3 BiBHIFERE S
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RINMER O(n?) FIRTEFF, HBEHRRIR
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ER RRSRE 588
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EEREHE, (NSREEHRNEUIEE, Bt EeHFN=RERER O(1).
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HAHEE (Insertion Sort) 2—fhEEMIEIFEL, B OEBE
IRHEESD, AEZRENRHFSSEHTE, BARCHIFEBOHNEENE.

2.1 IENHAIFEFRIE
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2.2 SHENHFFACESSER

HEAHEFEIPYythonfUASSEH insert_sort EREANT:
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def insert_sort(arr):
for i in range(l, len(arr)):
key = arr[i]
j=1-1
while j >= 0 and arr[j] > key:
arr[j + 1] = arr[j]
j -= 1
arr[j + 1] = key
return arr

1st = [10, 9, 6, 3, 5, 2, 4, 1, 7, 8]
print(insert_sort(lIst))

2.3 INHIFSERED

HESREST
5 RIASRE 1588
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3.2 iEFEHEFURISEIR

PEEHEFRAYPYthon{ASSEI selection_sort ERETAIT :

def selection_sort(arr):

n = len(arr)
for i in range(n - 1):

min_index = i

for j in range(i + 1, n):

if arr[j] < arr[min_index]:
min_index = j

arr[i], arr[min_index] = arr[min_index], arr[i]

return arr

1st = [10, 9, 6, 3, 5, 2, 4, 1, 7, 8]
print(selection_sort(lst))

3.3 iEEFHIESRES
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4.2 REHEFRA LB SCER

REAEFFAIPYthonfUABSEEL qui ck_sort BRI T :
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def quick_sort(arr):
if len(arr) <= 1:
return arr
pivot = arr[len(arr) // 2]
left = [x for x in arr if x < pivot]
middle = [x for x in arr if x == pivot]
right = [x for x in arr if x > pivot]
return quick_sort(left) + middle + quick_sort(right)

1St = [10’ 9’ 6’ 3, 51 21 41 11 71 8]
print(quick_sort(lst))

4.3 REHIFEREDT
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E
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=22 O(n®) 85
ety

\/t>:
f;% Ochai) HESEIERT, pivot MRS

/.

= pivot IEESE, HEEREYILK, BITREN log n, BE
RYERIER o(n) .
FRSHRE

o HBiEEACM: FE O(log n) FYME=E (BIFTEMERE) .
o [RittBRIREF: TESREDILULLE 0(1).

Lomutoz AR RIEHEFAARS
def partition(arr, low, high):

pivot = arr[high]
i=Tlow - 1
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for j in range(low, high):
if arr[j] <= pivot:
i+=1
arr[i], arr[j] = arr[j], arr[i]
arr[i + 1], arr[high] = arr[high], arr[i + 1]
return i + 1

def quick_sort_inplace(arr, low, high):
if Tow < high:
pi = partition(arr, low, high)
quick_sort_inplace(arr, low, pi - 1)
quick_sort_inplace(arr, pi + 1, high)

1st = [10, 9, 6, 3, 5, 2, 4, 1, 7, 8]
quick_sort_inplace(lst, 0, 9)
print(lst)

A, 3HHE

J3FHHEF (Merge Sort) 2—fETF3ia (Divide and Conquer) FBRIHIFEA. BXRMIE
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5.2 IAHHFCEISEIR

J3FHHERPythonSCil merge_sort BRERUNT :
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def merge_sort(arr):
if len(arr) <= 1:
return arr
mid = len(arr) // 2
left = merge_sort(arr[:mid])
right = merge_sort(arr[mid:])
return merge(left, right)

def merge(left, right):
result = []
i=3=0
while i < Ten(left) and j < Ten(right):
if left[i] < right[j]:
result.append(left[i])

i+=1

else:
result.append(right[j])
j+=1

result.extend(left[i:])
result.extend(right[j:])
return result

1st = [10, 9, 6, 3, 5, 2, 4, 1, 7, 8]
print(merge_sort(lst))

5.3 AHHIEERES
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