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1. Giai thuat sip xép tron(Merge Sort)
Sap x&p tron la mdt thudt todn sap x€p duwa trén giai thuat Divide and
Conquer (Chia dé tri).

Thuat toan nay s& chia mang thanh hai nita rdi sap xép trén timg nita mot.
Sau d6 két hop chung lai véi nhau thanh mot mang da duoc sap xép.
a. Y twéng va md ta bai toan
-Y tudng cua giai thudt ndy bat ngudn tir viéc trén 2 danh sach da sép xép thanh
1 danh sach méi ciing duoc sap xép.
Gia str ¢6 hai danh sach da duogc sap xép a[1 ... m] va b[1 ... n].

Ta c6 thé tron chung lai thanh mot danh sach mdi ¢[1 ... m+n] duoc sap xép theo
cach sau:

So sanh hai phan tr ding dau cta hai danh sach, 1dy phan tir nhd hon cho vao
danh sach méi. Tiép tuc nhu vay cho t6i khi mot trong hai danh sach 1a rong.

Khi mot trong hai danh sach 1a rong ta ldy phan con lai ciia danh sach kia cho
vao cudi danh sach méi.

-Y tudng dé ap dung cho modt Merge Sort duoc md ta ngin gon nhu trong code
gid bén dudi:

Pay 1a so d6 minh hoa tién trinh timg budc cia thuat toan Merge sort ap dung
cho mang {25, 30, 45, 6, 11, 90, 15}




25 |30 |45| 6 |11 | 99 | 15
25 30 45| 6 11 | 99 | 15
25 .30 45 | 6 1] 90 iS
2;3 ' 3’@ 45 6 11 ;0 115

. .

Néu nhin k¥ hon vao so d ndy, ching ta co thé thay:

+ Mang ban dau duoc 1ap lai hanh dong chia cho téi khi kich thudc cac mang
sau chia la 1.

+ Khi kich thudc cac mang con 1a 1, tién trinh gop s& bat dau.
+Thuc hién gdp lai cdc mang nay cho t41 khi hoan thanh va chi

con mot mang da sap xép.
b. Tw twéng gidi bai toan

Trong thuat toan s€ c6 hai budc do 1a chia phan tir va go0p phan ttr (kém theo sép
xép). Cu thé trong thudt toan minh viét ham mergeSort() dé chia phan tir va ham
merge() dé gop, sip xép phan tu.

+ Str dung dé qui dé chia list thanh hai nira cho dén khi khong chia thém duoc
nira (ham mergeSorrt()).

+ Tao hai mang tam thoi dé chira cac phan tir sau khi chia, cing véi d6 1a hai
mang con L va R.

+ Trudng hop chi c6 mot phan tir thi xem nhu da duoc sap xép.

+ Sau khi chia xong, sé gdp cac phan tir & mang con R va L vao mang chinh arr.




+ Két hop céc list nho da sip xép voi nhau thanh mot list méi. Sau khi két hop
tién hanh sap xép ching dé tiép tuc cho 1an két hop ké tiép

c. Trién khai thuét tuin bang ngdn ngir Python

Nhu bai toan chia sé trén, chung ta d c6 y tudng va giai thuat roi. Bay gio hay
cung minh trién khai thuat toan Merge sort nay trong Python xem nhu thé nao
nhé.

O s8p XEp tréin.py X

def mergeSort(mylist):
if len(myList) > 1:

mid = len(myList) // 2
left = mylist[:mid]
right = myList[mid:]
mergeSort(left)
mergeSort (right)
i
i
k

le i < len < len(right):
if lpft[

mVlet

|

n(left) ar
] < rlﬂﬁ[]
k

i
[k] = left[i]

myList[k] = right[j]

e i« ):
myList[k] = left[i]
1+=1

k += 1

while j < len(right):
myList[k]=right[]]
j+=1
k += 1

mérgeSort(myList}
print(mylList)

-Sau khi chay chuong trinh ta nhan dugc két qua:
+Mang ban dau:
5,2,3,1,7,6,4,8,9




+Mang sau khi chay chuong trinh:
1,2,3,4,5,6,7,8,9

O Console 1/4 X

Python 3.7.9 (tags/v3.7.9:13c¢94747c7, Aug 17 2020, 18:58:18) [MSC v.190@ 64 bit (AMD64)]
Type "copyright”, “credits" or "license" for more information.

IPython 7.24.1 -- An enhanced Interactive Python.

In [1]: runfile('C:/Use DMIN/. spyder-py3/sap xép tron.py', wdir='C:/Users/ADMIN/. spyder-py3')
b, 7, 8, ¢

IPython console History

d. Két luan

Merge Sort 1a mot trong nhiing thuat toan sap xép nhanh duoc st dung rong rai.
Gia stir c6 mQt may tinh giai dugc 109 bai toan trong 1 giay:

+Trong truong hop do, dé sip xép mot diy s6 gom 106 s thi Merge Sort tén
chua téi 1 giay

+Con sir dung thuét toan Bubble Sort thi tén tdi 1000 gidy.

Ngoai ra, Merge Sort con co tbc d6 on dinh.

Van 1a mot may tinh giai duoc 109 bai toan trong 1 gidy:

+Trong khi d6 néu ta dung Quick Sort sip xép 1 diy chira 106 sb thi van co
truong hop ta phai chd 1000 gidy dé sap xép xong

+Con Merge Sort thi luén luén chua tdi 1 gidy.
Nhu ban théy do, st dung dung thuat todn mang lai hi¢u qua cuc ky 16n.

Khong chi mang lai toc do cuc ky tot, Merge Sort con giit duoc thir tu cua cac
phan ttr bang nhau sau khi sip xép.




Chang han nhu khi ta can sip xép mot mang gém cac diém theo trong hé toa do
Oxy theo chiéu ting dan ctia hoanh d6 x, néu hoanh d6 bang nhau thi sip ting
dan theo tung do y.

Trong truong hop do, ta chi can dung Merge Sort sip xép tung do sau do lai
ding Merge Sort sap xép hoanh do.

Thuat toan Merge sort 1a mot giai thut sip xép ma co thoi gian thue hién 1a
O(NlogN) trong moi truong hop.

Chinh vi thé, voi dir liéu 16n va can it thao tac sap xép thi Merge Sort s& t6i uu
hon Quick sort. N6 chi ¢6 1 nhuogc diém d6 1a code hoi kho cai dat.

2. Thuét Toan Sap Xép Vun Pong (Heap Sort)
Sap xép vun déng (Heap Sort) 1a mot k¥ thuat sap xép phan loai dua trén mot
cau trac dir liéu dugc goi 1a dong nhi phan (binary heap), goi don gian 1a dong.
N6 tuong ty nhu thuat toan Sp xép chon (Selection Sort) noi phan tir 16n nhat
s& duoc xép vao cudi danh sach.

a. Khai niém “Pong”
Péng 1a mot cay nhi phan hoan chinh ma madi nat duoc gan mot gié tri khoa sao
cho khoa ¢ nut cha bao gio cing 16n hon khoéa ¢ nat con cua nd.

Péng duoc litu trir trong may boi mot vector K ma K[i] thi luu trit gia tri & n(t
thir i trén cdy nhi phan hoan chinh (Theo cach danh sé thi tu khi luu trix ké tiép).

Mot cdy nhi phan, duoc goi 1a déng cuc dai néu khda cia moi nat khéng nho
hon khoa cac con cua no.

b. Phép tao dong
Xét mot cay nhi phan hoan chinh ¢ n ndt, ma moi nat da duoc gan mot gia tri
khoa.

- Néu mdi mot cay nhi phan hoan chinh di 1a dong thi cac cay con cua cac
nit (néu c6) ciing 1a déng.

- Trén cay nhi phan hoan chinh cé n nut thi chi ¢6 n/2 nat dugc goi la cha.

- Mot nit 12 ciing ¢ thé duoc coi 1a dong

Tir d6 ta thay c6 thé thuc hién tao dong tir day lén.

c. Sip xép kiéu vun déng




Sap xép kiéu vun dbéng 1a mot cai tién cua mot phuong phap sap xép kiéu lua
chon. Tuy nhién dé chon ra s 16n nhét nguoi ta da dya vao cdu trac dong va sip
xép theo thr tu ting dan cua cac gia tri khoa 1a sb, nhu ta dd quy uwdc, thi khoa
16n nhat s& duoc sip xép vao cudi diy, nghia 1 n6 dang dugc d6i chd voi khoa
& day ddng, va sau phép doi chd nay mot khoa trong diy ctia né di di vao dung
vi tri sap xép. Néu khong ké t6i khoa nay thi phan con lai ctia ddy tng voi mot
khoa ciia cdy nhi phan hoan chinh, v&i s6 khoa nho hon 1 s& khong con 1a dong
nita. Ta gdp lai bai toan tao déng méi cho ciy nay va lai thuc hién tiép phép doi
chd giira khoa dinh véi khoa & ddy dong tuong tu nhu da lam.

Cho t6i khi cay con mot nat thi khéa dd duoc sap xép vao dung vi tri caa nd
trong day sap xep.

Nhu vay sap xép kiéu vun dong chia 1am 2 giai doan:

- (@Giai doan tao déng ban dau

- Giai doan sap xép gom 2 budc:
e Vun déng
e Dbichd

Puoc thuc hién (n-1) lan.
d. Mé ta va tw twong giai bai toan sip xép vun dong

Gia str ta mudn sip xép cac phan tir trong mang A[] theo tht tu ting dan. Ta co
thé dung max heap dé lam diéu nay bdi dya vao dac tinh cua max heap, node
gbc trong max heap 13 node c6 gia tri 16n nhat. Nhu vdy sau khi tim duoc node
16n nhét ta c6 thé luu nod lai mét noi khac, thay thé no bﬁng mot gia tri khac, nho
hon & trong cay va tiép tuc 4p dung ham run_maxheap() dé tim duoc gia tri 16n
nhét thir 2. Cu thé cac budc nhu sau:

e Budc dau tién, ta tao mot max heap ctia cac phan tir trong mang A [] boi
st dung ham run_maxheap ().

o Béy gi0 ta thu duoc phﬁn t&r ¢6 gia tri 16n nhat trong mang, chinh 13 node
gbc cua heap hay phan tir A [1] trong méng Doi chd phan tir ndy véi phr:fm
tir cubi cing ciia mang A (vi phan tir cudi cuing thuong 1 nhimng phan tir
c6 gia tri nho nhat).

e Sau khi ddi ch5 ta tiép tuc tao max heap méi cﬁa céc phan tir trong méng
tru phan tir cudi cing, vi phan tr nay da dugc sap Xep dang vi tri (ta sap
xép mang theo thtr ty ting dan, do vy phan tir cudi ciia mang sé& 1a phan
tlr ¢6 gia tri cao nhét) va do vay ta giam kich thudc cua heap di 1.

e Lap lai budc 2 va bude 3 cho dén khi tat ca cac phan tir trong mang duoc
sap xép dung theo thir tu ting dan.




e Vata thu dugc mang da duoc sip xép.

Goi ham thuc hién sip xép dua vao max heap 13 max_heap_sort(), tuan theo cac
budc da dé cap o trén, ndi dung ciia ham max_heap sort() nhu sau:

max_heap_sort( AL 1)

heap size = N;
run_maxheap(A) ;
( i=N; i>=2 ; i-- )

I
L

swap(A[ 1 ], A[ i ]);
max_heap(A, 1, --heap_size);

¥

Nhu ta d3 biét, do phuc tap ciia ham max_heap() 13 O(logN), run_maxheap() 13
O(N) va chung ta chay ham max_heap() N-1 1an trong ham max_heap_sort().

do vay d6 phuc tap ciia ham max_heap_sort() s& bang O(NlogN).

Trong hinh bén dudi, Ta c6 mang A véi 6 phan tir chua duoc sap xép. Ta thuc
hién tao max heap cho mang nay:

Arr
0 1 2 3 4 5 b6

Initial Elements Max Heap

Sau khi tao max heap, cac phan tir trong mang s€ nhu sau:




Arr
0 1 2 3 4 5 6

Va cac budc xir 1y can co tiép theo dé thu duoc méang sap xép 1a:

Budc 1: 8 duge dbi chd cho 5.

Budc 2: 8 dugc bo ra khoi heap vi no di dugc sap xép dung vi tri.

Budc 3: Max heap mai duogc tao va 7 duogce ddi chd cho 3.

Budc 4: 7 dugc bo ra khoi heap vi n6 di dugc sap xép dung vi tri.

Budc 5: Max heap mo1 dugce tao voi 4 phﬁn ttr con lai. 5 duge ddi chd cho 1.
Budc 6: 5 duoc bo ra khoi heap vi nd di duge sap xép dung vi tri.

Budc 7: Max heap méi dugce tao v6i 3 phan tir con lai. 4 duoc ddi chd cho 3.
Budc 8: 4 dugc bo ra khoi heap vi no di dugce sip xép ding vi tri.

Budc 9: Max heap mai dugce tao voi 2 phén ttr con lai. 3 duge dbi chd cho 1.
Budc 10: 3 duoc bo ra khoi heap vi né da dugce sip xép dung vi tri.

Budc 11: heap con lai duy nhat mot phan tir, ta bé n6 ra khoi heap va thu duoc
mang da dugc sap x€p theo thir ty tang dan.




Step 1 Step 2 Step 3

Max Heap Max Heap
t{a \o " b

Step 4 Step 5 Step 6
Max Heap
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Step 7 Step 8
Max Heap
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Step 9
Max Heap

ce 0o
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0000

Step 10

Hinh trén da mo ta toan by hoat dong cua thudt toan heap sort dung max heap.
Ta ¢6 nhiéu cach dé thuc hién heap sort, ta c6 thé dung cach trén hodc duyét
max heap d3 duoc tao ra va sap xép lai n6 theo mdi level dung cach duyét theo
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chiéu rong. Tuy nhién céch trén la cach hi€u qua, dé cai dat va toéi uu vé mat
hi¢u nang ctra chuong trinh.

e. Code bai toan sap xép vun dong

Created on Sun Jul 11 10:12:00 2021

@author: 84969

heapify(arr, n, i):
largest = i
|=2*i+1
r=2*i+2

if(I<n arr[i] < arrfl]):
largest = |

if(r<n arr[largest] < arr[r]):
largest = r

if (largest '=1):
arr[i],arr[largest] = arr[largest],arr[i]

heapify(arr, n, largest)

heapSort(arr):
n = len(arr)

for i in range(n, -1, -1):
heapify(arr, n, i)

for i in range(n-1, 0, -1):




arr[i], arr[0] = arr[0], arr[i]
heapify(arr, i, 0)

arr = [4, 10, 3, 5, 1]
heapSort(arr)

print ("Sorted array is")
print (arr)

3. Quick sort

Quick sort (sap xép nhanh) ciing 1a mot thuét toan chia dé tri gidng nhu sap
xép tron. Mac di phic tap hon mot chut nhung theo cac trién khai tiéu chuan
hau hét n6 thyc hién nhanh hon dang ké so véi sap xép tron va hiém khi dat dén
d6 phtc tap trong truong hop xau nhat 1a O (n2). Sap xép nhanh c6 3 budc
chinh:

(1) Pau tién chung ta chon mot phan tr ma chiing ta s& goi 1a pivot tir mang.

(2) Di chuyén tat ca cac phan tir nhé hon pivot quay sang trai cta pivot; di
chuyén tat ca cac phan tir 1on hon pivot sang bén phai cia pivot. Pay dugc goi la
hoat dong phan doan (partition operation).

(3) Ap dung dé quy 2 budc trén riéng biét cho tirng mang con ctia cac phan tir co
gid tri nhé hon va 16n hon pivot cudi cung.

def partition(array, begin, end):
pivot_idx = begin
for i in xrange(begin+1, end+1):
if array[i] <= array[begin]:
pivot_idx +=1
array[i], array[pivot_idx] = array[pivot_idx], array[i]
array[pivot_idx], array[begin] = array[begin], array[pivot_idx]
return pivot_idx

def quick_sort_recursion(array, begin, end):
if begin >=end:
return
pivot_idx = partition(array, begin, end)
quick_sort_recursion(array, begin, pivot_idx-1)
quick_sort_recursion(array, pivot_idx+1, end)

def quick_sort(array, begin=0, end=None):
if end is None:
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end = len(array) - 1

return quick_sort_recursion(array, begin, end)

4. Insertion sort
Insertion sort (Sap x€p chen) vira nhanh hon va dugc cho l1a don gian hon ca sap

xép ndi bot va sap xép chon. That hai hudc, dé 1a cach nhidu ngudi sap xép cac
quan bai cua ho khi choi mét trd choi bai. Trén mdi lan lap vong lap, sip xép
chén loai bé mot phan tir khoi mang. Sau do, nd tim vi tri ma phan tir d6 thudc
vé mot mang duoc sap xép khac va chén nd vao d6. N6 lap lai qua trinh nay cho
dén khi khong con yéu té dau vao nao.

def insertion_sort(arr):

for i in range(len(arr)):
cursor = arr|i]
pos =i

while pos > 0 and arr[pos - 1] > cursor:
# Swap the number down the list
arr[pos] = arr[pos - 1]
pos = pos - 1

# Break and do the final swap

arr[pos] = cursor

return arr

5. Selection sort

Selection sort (Sap xép chon) ciing kha don gian nhung thuong hoat dong t6t
hon bubble sort. Néu ban dang chon gitra hai thuat toan thi tdt nhat nén chon sép
xép chon. Véi selection sort, chung ta chia danh sach / mang dau vao cua thanh
hai phén: danh sach con cac muc da duoc sép xép va danh sach con cac muc con
lai s& dugc sip xép tao nén phan con lai ciia danh sach. Pau tién chung ta tim
phan tir nho nhit trong danh sach con chua dugc sap xép va dit no ¢ cubi danh
sach con da sap xép. Theo cach do, chiing ta lién tuc 1y phan tir chua dugc sap
xép nho nhat va dit né theo thtr tu dwoc sip xép trong danh sach con duoc sip
xép. Qua trinh nay tiép tuc lap di ldp lai cho dén khi danh sach duoc sap xép day
du.
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def selection_sort(arr):
for i in range(len(arr)):
minimum = i

for j in range(i + 1, len(arr)):
# Select the smallest value
if arr[j] < arr[minimum]:
minimum = j

# Place it at the front of the
# sorted end of the array
arr[minimum], arr[i] = arr[i], arr[minimum]

return arr

6. Bubble Sort

Bubble sort (sap x&p noi bot) 1a cach thuong dugce day trong cac 16p nhap mon
khoa hoc may tinh vi né thé hién rd rang cach sip xép hoat dong dong thoi 1a
thuat toan don gian va d& hiéu. Bubble sort duyét qua danh sach va so sanh cac
cdp phan tir lién ké. Cac phan tir duge hoan d6i néu chiing khong dung thir tu.
Viéc chuyén qua phan chua dugc sap xép ctia danh sach duoc 1ip lai cho dén khi
danh sach duoc sip xép. Vi bubble sort lap di ldp lai qua phan khong duoc sap
xép cua danh sach, nén n6 c6 do phuc tap trong trudng hop xau nhat 1a O (n?).

def bubble_sort(arr):
def swap(i, j):
arr[i], arr[j] = arr[j], arr[i]

n = len(arr)
swapped = True

x=-1
while swapped:
swapped = False
XxX=x+1
for i in range(1, n-x):
ifarr[i - 1] > arr[i]:
swap(i - 1, i)
swapped = True

return arr
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7. Danh sach lién két

Danh sach lién két don(Single linked list) 13 vi du t6t nhat va don gian nhat vé
cau trac dit liéu dong str dung con trd dé cai dat. Do do, kién thtrc con tro 1a rat
quan trong dé hiéu cach danh sach lién két hoat dong, vi vay néu ban chua c6
kién thic vé con tré thi ban nén hoc vé con trd trude. Ban cling can hiéu mot
chat vé cip phat bo nhé dong. Pé don gian va dé hiéu, phan noi dung cai dat
danh sach lién két cuia bai viét ndy s& chi trinh bay vé danh sach lién két don

No6i dung Maing Danh sach lién két

Kich thuéce thay doi

Kich thudc ¢b dinh trong qud trinh thém/
Kich thude ‘ xéa phan tir

Can chi ro kich thudc trong khi

khai bao Kich thuée téi da phu

thuoc vao bo nho

Déng: Bé nhé dwoc cdp

Cép phét bo nho | Tinh: B nh& duoc cap phat | b 000 0114 trinh

trong qué trinh bién dich

chay
TPU tw & sap buoc luu trir trén mot day 6 nhé | Puoc luu trie trén cac 6
Xep lién tuc nho ngau nhién
oo x| Truy c@p t6i phan tir
Truy cdp toi phan tw ngau nhién 4y cap 1ol phan
Truy cap Dy , ) , | ngau nhién can phai
g tryc tiép bang cdch sur dung chi e on aX L X
56 mang: O(1) duyét tir dau/cudi dén
' phan tu dé: O(n)
Tim kiém Tim kiém tuyén tinh hodc tim Chi c6 thé tim kiém

kiém nhi phan tuyén tinh

Loi ich cua Danh sach dugc Lién két

Danh sach Lién két cho phép chung t6i linh hoat trong viéc phéan b6 bd nhé , Vi
no khong yéu cau ban c6 khong gian trong dai dé luu trir dix liéu trong bo nho.
Ngoai ra, néu ban muon thém mot phan tir moi vao mot mang nam ngoai pham
vi chi muc, mang can tao lai mot mang lén hon dé chura tat ca. Trong danh sach
dugc lién két, ban co thé chi can thém mot phan tir bo sung v6i tham chiéu cta
phan tir tiép theo.

Han ché ctia danh sach duoc lién két

Theo t6i thiy, c6 hai nhuge diém cia danh sich lién két. Mot, chi ¢6 mot diém
vao dugc goi 1a head Gia str ban muén lay dit liéu tir hop th ba, trude tién ban
s& lam gi dé kiém tra xem trong hop thir ba c6 gi? Cau tra 16i 1a hdy md hop dau
tién dé lay hop tiép theo! Sau do, ban s& can phai chon hop thtr hai dé 1y dia chi
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cho hop thir ba va bay gio ban thdy c6 dir liéu 3 trong hop thtr ba. Hai, rpéi hop
yéu cau thém khong gian by nhé cho mot con tré , 1a dia chi cho hop tiép theo.

Hay truyén tai ¥ tuong truc quan vao cac dong ma.
Danh sach lién két chira cac nut cua ching ta s& dugc trién khai nhu sau,
phan dau dai dién cho phén tr dau tién trong danh sach dugc lién két va null
(hoac Khong cé) theo mac dinh. Tuy nhién, hién tai ching t61 KHONG st dung
danh sach nay dé don gian hoa.
class LinkedList:
def __init__ (self):

self.head = None

class Node:
def __init__(self, data):

self.data = data

self.next = None
# Create nodes(post boxes)
nodeOne = new Node(1)
nodeTwo = new Node(2)
nodeThree = new Node(3)
# Link them with a pointer
nodeOne.next = nodeTwo
nodeTwo.next = nodeThree
Trong cdu traic di¥ liéu, dudng nhu luén cociac  phuwong

phap ,dé thém va x6a dir li¢u. Ciing phdi c6 cac phuong phap, nhung t0i s& dé
cap dén nhitng phuong phap rat thuong duoc st dung.

append ()
Do phuc tap thoi gian: O (N)
append () la mot phuong thirc thém dir liéu vao cu01 danh sach duoc lién két va
do phuc tap vé thoi gian cua nd 14 O (N) vi n6 can phai di qua tit ca cac cach
dén cubi cung.
class LinkedList:

def __init_ (self):

self.head = None
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def push(self, data):
new_node = Node(data)

if self.head is None:
self.head = new_node
return

current = self.head

while current_node.next:
current = current.next

current.next = new_node

1. Tao mot nut moi béng cach str dung ham tao nut c¢6 chtra cac vi tri cho dir
liéu va tham chiéu nat tiép theo.

2. Klem tra xem c6 nut dau hay khong, khong c6 dau nghia 1a danh sach
trong nén new_node tr¢ thanh nat dau trong truong hop nay.

3. Néu khong, ching ta can lip lai danh sach ctia minh cho dén cubi, vi
chung ta ludn can bat dau tir nat dau trong danh sach.

4. Pé nut cudi cung trong danh sach tro toi new node.

Do phtic tap thot gian: O (N)

C6 hai cach dé xo6a dir liéu, t6i s& huéng dan ban cach xéa dir liéu chinh xac ma
t6i mudn xoéa. Trong trudng hop ndy, chiing toi sé xé6a 2 khoi danh sach lién
két ciia minh , sau d6 chung t6i chi can 1ap lai mot danh sach cho dén khi chung
t6i tim thdy cing mot khoa tir danh sach. né hoat dong gan giéng nhu trong danh
sach lién két lip, ngoai trir mot diéu, tham chiéu cho trwée d6 , vi khdng cd
cach nao dé 1ay tham chiéu trudc d6, ching toi s& tam thoi chira né trong mot
bién.

Trude khi 1ap, chung ta can kiém tra xem phan tir diu tién cé phai la khéa ma
chiing ta dang theo déi hay khong, néu cé, ching ta chi c6 thé thay do6i dau
thanh phan tir tiép theo va ding phuong thtrc. Trong trudng hop nay, do phirc
tap vé thoi gian 1a thoi gian khong doi - O (1)

if current is not None and current.data == key:
self.head = current.next

return
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8. Thuit toan tim kiém trong Python

Thuat toan tim kiém tuyén tinh:

Trong khoa hoc may tinh, tim kiém tuyén tinh hodc tim kiém tuan ty 1a mot
phuong phap dé tim mot phan tir trong danh sach. N6 tuan ty kiém tra timg phan
tr ctia danh sach cho dén khi tim thay két qua khép hodc toan bo danh sach da
duge tim kiém.

Trong tim kiém tuyén tinh, ban ldp qua tit ca cic phan tir trong danh sach mot
cach don gian cho dén khi ban gip gia tri mong muén ma ban dang tim kiém.
Viéc trién khai ma cho tim kiém tuyén tinh kha don gian va sé dugc thao luan
trong phan sau cta bai viét nay.

Tim kiém tuyén tinh chay vao thoi diém tuyén tinh xau nhat va thuc hién nhiéu
nhat n phép so sanh, trong d6 n 14 d6 dai cua danh sach. Néu mdi phan tir c6 kha
ning duoc tim kiém nhu nhau, thi tim kiém tuyén tinh c6 mot truong hop trung
binh la n + 1/2 so sanh. Nhung truong hop trung binh ¢6 thé bi anh huéng néu
xéc suat tim kiém cho mdi phan tir khac nhau.

Truc gi4c khon ngoan cua thuat toan tim kiém nhj phan:

Tim kiém nhi phan 1a mot thuat toan hi¢u qua dé tim mot muc tir danh sach céc
muc da duoc sép Xép. N6 hoat dong bé“mg cach lién tuc chia doi1 phén danh sach
6 thé chira muc cho dén khi ban thu hep céac vi tri co thé chi con mot. Hay dé
chung t6i hiéu cach trién khai timg budc cua thuat toan nay.

1. Sap xép danh sach hoic mang ban cé theo thir ty tang dan.

2. Phan tir bat dau duoc goi 1a 'L’ va phan tir cudi cing duoc goi 12 'R'. Six
dung cac gia tri nay, ching toi c6 gang thu hep phan tt ¢ giita bang cong
thac (L + R) // 2 . Hoat dong nay vé «co ban thuc hién mot chie nang san
dé dat duoc phan tir gitra mong muén. Mot cach tiép can thay thé 1a st
dung ham ceil, nhung chung toi s& dé cap dén phuong phap nay trong bai
viét sau hdm nay.

3. Budc tiép theo 1a kiém tra xem gid tri caa phan tir & giira c6 tuong duong
véi gia tri mong mudn hay khéng. Néu co, thi tim kiém thanh cong va co
thé két thuc.

4. Néu gia tri mong mudn nhé hon phan tir & gitra, tat ca cac gia tri tir phan
tr & gitra dén gia tri 'R' déu bi loai bo. Va sy 1ip lai caa budce 2 va 3 dién
ra.

5. Néu gia tri mong muén 16n hon phan tir giira, tat ca cac gia tri tir phan tir
gitra dén gié tri 'L' déu bi loai bo. VVa sy lap lai caa budc 2 va 3 dién ra.

Chung ta s& bat dau véi viéc trién khai thuat toan tim kiém tuyén tinh, thuat toan
nay kha don gian va c6 thé dugc thuc hién trong mot vai dong ma. Khéi mi sau

day co thé dugc sir dung dé thuc hién tim kiém tuyén tinh.
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# Linear Search
data=[1,3,4,6,7,8,10,13,14,18,19,21,24,37,40,45,71]

for i in range(len(data)):
if data[i] ==7:
print(i)
Tiép theo, chiing ta s€ xem xét viéc thyc hién thuat toan tim kiém nhi phan. Co
nhiéu phuong phéap thuc hién thuat toan nay, nhu cach 1ap lai hodc dé¢ quy.
Trong bai viét ndy, ching t6i s& tap trung vao mot phuong phap don gian dé
thuc hién tac vu nay.

Vén dé tuong tu dugc giai thich trong tryc gidc duoc giai quyét bang thuat toan
tim kiém nhi phan va di€u nay c6 thé dugc thuc hién tir khoi ma duoc hién thi
bén dudi.

# Binary Search

def binary_search(data, elem):

low=0
high = len(data) - 1

while low <= high:
middle = (low + high)//2

if data[middle] == elem:
return middle

elif data[middle] > elem:
high = middle - 1

else:
low = middle + 1

return -1

data=11,3,4,6,7,8,10,13,14,18,19,21,24,37,40,45,71]
elem=7

binary_search(data, elem)
Thot gian phire tap
Tinh hudng Truong hop Tot nhat = O (1)
Kich ban truong hop trung binh = O (log n)
Kich ban truong hop toi té nhat = O (log n)
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Tim kiém nhi phan chay theo thoi gian logarit trong truong hop xau nhat, thuc
hién so sanh O (log n), trong d6 n la s6 phan tir trong mang. Tim kiém nhj phan
nhanh hon tim kiém tuyén tinh ngoai trir cic mang nho. Tuy nhién, mang phai
dugc sap xép trudce dé co thé ap dung tim kiém nhi phan.

Co nhiing cau trac dir liéu chuyén biét dugc thiét ké dé tim kiém nhanh, chéng
han nhu bang bam, c6 thé duoc tim kiém hiéu qua hon so véi tim kiém nhj phan.
Tuy nhién, tim kiém nhi phan c6 thé duoc st dung dé giai quyét nhiéu van dé
hon, chang han nhu tim phan tir nho nhat hodc 16n nhét tiép theo trong mang so
vo1 muc tiéu ngay ca khi n6 khong cé trong mang.

9. Két luan

Piém dic biét ciia ngdn ngit Lap trinh Python c¢6 ca phap kha dé hiéu, dé doc va
dé hoc. Trong viéc phat trién tng dung thi ngdn ngir ndy ciing réat linh hoat.
Python hd trg mau da lap trinh, bao gdm lap trinh huéng ddi tugng, 1ap trinh
ham va ménh 1&€nh hodc 1a cac phong cach 1ap trinh theo thu tuc.

Python 13 ngon ngit 1ap trinh dong nén khong can sir dung cac kiéu dir lidu khai
bao.

Uu diém

- Pon gian: La mot ngdn ngir ¢ hinh thue sang sua, cdu trac rd rang, cu phap
ngan gon giup nguoi lap trinh dé dang doc va tim hiéu.

- Téc @ xir Iy kha nhanh, va duoc danh gia nhanh hon so véi ngdn ngit PHP.
Vi toc do xtr Iy cyc nhanh, Python ¢6 thé tao ra nhitng chuong trinh tir nhitng
script siéu nho téi nhitng phan mém cyc 16n nhu Biender 3D.

- Chat lweng: Thu vién c6 tiéu chuan cao, Python c6 khéi co so dir liéu kha 16n
nham cung cap giao di¢n cho tat cad caic CSDL thuong mai.

- Thuén tién: Python duoc bién dich va chay trén tat ca cac nén tang 1ém. N6 co
trén tat ca cac nén tang hé diéu hanh tir UNIX, MS — DOS, Mac OS, Windows
va Linix va cac OS khac thudc ho Unix.

Tuong thich manh mé v6i Unix, hardware, thirt-party software voi s6 luong thu
vién khong 16 (400 triéu nguoi st dung)

- Mé rong: V6i tinh niang nay, Python cho phép ngudi lap trinh c6 thé thém
hodc tuy chinh cac cong cu nham t61 da hi€u qua c6 thé dat dugc trong cong
viéc.

- GUI Programming: Giup cho viéc thuc hién anh minh hoa di dong mot cach
tu nhién va song dong hon.

Han ché:

Python khong c6 cac thudc tinh nhu :protected,private hay public, khong cé
vong lap do...while va switch....case.
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Mic du téc do xur Iy cua Python nhanh hon PHP nhung khong bang Java va
C++.

Khoéng c6 ngdn ngtr nao la hoan hao va ciing khong phai ngau nhién ma Python
duogc nhiéu lap trinh vién chon liwa dé phat trién web.

Python phu hop dé giang day cho Nganh Cong nghé thong tin
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