THUAT TOAN UNG DUNG

Tim ki€m va Sap xép



NOi dung

1. Tim kiém
1. Tuyén tinh
2. Nhiphan
2. Sap xép
1. NGi bot/ Chén/ Chon
2. Troén / Nhanh /Vun dong

3. Céac cau truc dit liéu triru twong

1. Stack
2. Queue
3. Heap
4. Set

5. Map
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Phan 1

Tim kiém
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Tim kiém

= Bai toan co ban nhat cda may tinh
= Tim thanh phan trén trang man hinh
" Tim tén trong danh ba
= Tim ki€ém web

= Cu tra loi
= COdit liéu can tim hay khong
= Vjtri cha di¥ liéu can tim

= Tuy vao di¥ liéu
= D{¥ liéu I6n x0n khdng cé dac trung gi cu thé
= D{¥ lidu duoc sap xép
= D{¥ liéu dugc to chirc
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Tim ki€m tuyén tinh (linear search)

= Giai thuat tim kiém co ban nhat
= Dt liéu |6n x6n khong cd tinh chat gi dac biét

= Duyét moi phan t& tir ddu cho dén khi tim duogc dit liéu
mong mudn hodc hét dit liéu

= C6 |& la cach gidi duy nhat trong truvong hop bai toan
khong co rang budc vé dit liéu

Linear Search
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Tim kiém nhij phan (binary search)

= D{¥ liéu da duoc sap xép (tang dan)

= Chia doi khoang tim kiém, cho dén khi dd nho

// tim kiém nhi phan, cai dat kiéu dé quy
int binary search(int arr[], int 1, int r, int x) {
if (r < 1) return -1;

intmid = 1+ (r - 1) / 2;
// tim thay & giira
if (arr[mid] == x) return mid;
// tim & nlra trudc
if (arr[mid] > x)
return binary search(arr, 1, mid - 1, x);
// tim & nira sau
return binary search(arr, mid + 1, r, X);
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Tim kiém nhij phan (binary search)

= Cai dat kiéu vong I3p 6n hon kiéu dé quy & cho nao?
= Cai dat dudi day cé thé cdi tién & diém nao

// tim kiém nhi phan, cai dat bang vong lap

int binary_ search2(int arr[], int 1, int r, int x) {

while (1 <= r) {
intm=1+ (r -1) / 2;

if (arr[m] == x) return m;
if (arr[m] < x) 1 =m + 1;

elser=m- 1;

¥

return -1;
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Tim kiém ndi suy (interpolation search)

= Tim kiém khi di¥ liéu cuc 1&n d3 dwoc sap xép

= Cai tién tlr tim kiém nhj phan: van chia dbi, nhwng can
nhac theo twong quan cla di liéu

= Thich hgp v&i di¥ liéu cuc 1&n va can bang

int interpolation_search(int a[], int 1, int r, int x) {
while (1 <= r) {

intm=1+ (x - a[l]) * ((r - 1) / (a[r] - a[l]))

if (a[m] == x) return m;
if (a[m] < x) 1 =m + 1;
else r=m- 1;

}

return -1;
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Cai dat tim kiém & thuw vién STL C++

* Thu vién <algorithm>

= Tim tuyén tinh:
" find: tim gia tri trong doan
* Tim nhi phan:
= binary _search: kiém tra xem cé phan t& trong doan ting dan
hay khong
= lower bound: trd vé vij tri ciia phan t&r dau tién khong bé hon
phan tl can tim
= upper_bound: tra vé vj tri cia phan t& dau tién I&n hon phan
tlr can tim
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Bai tap HALcOk

:\\ - ”/‘ .

1. Nhip 4 so6 thuc A, B, C va D. Hay tim gid tri x v&i d6 chinh
Xac 5 sO sau dau phiy dé phwong trinh sau day dang:
Ax3+Bx*+Cx+D = 0

2.Cho s6 nguyén dwong k va mét day A c6 N s6 nguyén. Hay
dém xem c6 bao nhiéu cap so trong A chénh léch nhau
ding k don vi.
Vi du:
Véidauvaok =2vaA=(1,5, 3, 4, 2)
Két qua tra vé 1a 3.
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Phan 2

Sap xép
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Sap xép

= Bai toan co ban cua lap trinh may tinh
= Xép tang dan mot danh sach
" So sanh theo cac khoa
= Dugc nghién clru tir rat sdm, hién van cé vai cai tién

= R4t nhiéu thuat toan d3 dwoc phat trién, moi thuat toan
cé vu / nhuoc diém riéng
= Tinh so sanh = thuit todn sap xép duwa trén viéc so sanh
cac phan t& vdi nhau
* H3au hét cac thuat todn sap xép déu thudc loai nay
= MOt vai thuat todn dac biét khong can so sanh
" Tinh thich &ng (adaptive) = thuat toan tan dung dwoc dac
tinh cda di¥ liéu, chay nhanh hon néu dit liéu d3 sip san



Sap xép

= Phan loai theo cach lam viéc voi dit liéu:
= S3p xép tai cho (in-place): lam viéc véi chinh dit liéu sap xép
= S3p x€p ra ngoai (out-place): day két qua ra ngoai

= Phan loai theo mrc do xao tron dir I|eu

= S3p xép 6n dinh (stable): th tw
twong doi (trudc / sau) gitra cac
phan t& bang nhau s& duoc gily
nguyén sau khi thyc hién thuat 10 |[14 || 19 || 26 || 26 || 31 || 33 || 35 || 42 || 44
todn sap xép o 1 # s 4 8§ 8§ 7 @8 3

= S3p xép bat 6n (unstale): thi ty
twong d6i cla cac phan tlr bang
nhau cd thé bij xdo tron sau khi
thuwc hién thuat toan 10 |[ 14 || 19 || 26 || 26 || 31 || 33 || 35 || 42 || 44

33 142 (|10 || 14 || 19 || 26 || 44 || 26 || 31
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Sap x&p ndi bot (bubble sort) oy

:\\ - ”/. .

= Duyét toan bd danh sach: néu hai phan ti lién tiép khéng
dung th ty (tdng dan) thi d6i cho ching cho nhau

= L3p lai buwdc duyét cho dén khi khéng xay ra d6i cho nira

= Thuat todn co vé kha té, nhuwng chay tot trong vai tinh
hudng dac biét

6 5 3 1 8 7 2 4
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Sap xép chén (insertion sort)

= Gia sir phan dau clha day d3 duoc sap x€p gdm k phan tlr
» Gidtrikludntontai, itnhatlak=1
= L3p lai cho dén khi k = n:
= L3y phan t& tha k+1 chén vao vi tri phu hop cda né trong day
ban dau
» M& rong day ban dau thanh gém k+1 phan t&
= H{tu ich v&i nhirng cau tric dit liéu cho phép chén nhanh

6 5 3 1 8 7 2 4
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0 xép chon (selection sort)

= Chon phan t&r nho nhat, dat vao vi tri dau tién

hon phan tir nho th& hai, dat vao vi tri thi hai

non phan ti nho th& ba, dat vao vi tri th& ba

Selection Sort
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Sap xép tron (merge sort)

= D3y c6 1 phan t& thi khong can lam gi thém
= Néu day cé tir 2 phan t thi chia day lam doi
= S3p xép tirng day con (goi dé quy)
= Tron hai ddy con d3 sap xép lai lam mot

8 5 3 1 8 7 2 4
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Sap xép nhanh (quick sort)

= D3y d6 dai 1 thi khong can sap xép
= D3y d6 dai 2 tro lén:
= Chon ngau nhién mét gia tri M trong day
» DAn nhitng gia tri nho hon M vé dau day, cudi day la nhirng gia
tri I&n hon M
= S3p x€p hai d3y con (dé quy) =
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Sap xép vun dong (heap sort)

= Bwdc 1: tao cau tric “dong” (heap) tir At liéu d3 co
* Heap = Day A (a,,...,a,,) ma a, > max(a,,, a,.,1)
= Budc 2: 1an lwot 1ay phan tlr I&n nhat ra khdi dong va
chuyén xudng cudi day
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Cai dat sap xép & thw vién STL C++

* Thu vién <algorithm>
= sort: sap xép (tang dan) mot doan, s& dung introsort

= stable sort: sap x&p 6n dinh (tdng dan) mot doan, st
dung mergesort

= partial sort: sap x€p phan dau cda doan theo thi ty ting
dan, st dung khi ta chi can 1y vai phan t& nho nhat
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Bai tap

3.Cho moét day sb ty nhién A c¢6 nhiéu hon mot phan t, hay
tim céc cdp phan t gan nhau nhéat trong day.
= Cac cap phan tr ma chénh 1éch gitva chiing 1a nhoé nhat trong day
= Néu c6 nhiéu cip nhw vy thi in ra tat cd
" Vidu: A = (-20, 737481, -73301, 30, -61594, 26854, -520, -470)
Két qua in ra 2 cap: (-20, 30) (-520, -470)
4.Cho mdt day s6 nguyén A c6 n phan t va s6 nguyén
dwong k < n. Hay chon ra k s6 nguyén trong A tao thanh
day B sao cho chénh léch gitra s6 16n va nho nhat trong B
la toi thiéu. In ra chénh 1éch do.

= Vidu: A = (3, 2, 3, 4, 10, 20, 30, 40, 100, 200) va k = 4
Két qud in ra: 3



Cac ciu truc di¥ liéu triru
tvong
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Stack

= Ngan xép
= LIFO: last-in, first-out

* Thuong duwoc cai dat dua trén list, vector, array

= Thao tac co ban:
= Thém vao (push): dat vao cudi
= L3y ra (pop): |ay ra phan t&r & cudi
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Queue

=" Hang doi
= FIFO: first-in, first-out

= Thao tac co ban: enqueue / dequeue
» Thém vao (push): thém vao cudi
= L3y ra (pop): lay phan t&r & dau

= Dang hai dau: Deque

TRUONG XUAN NAM

24



Heap

= Pong

= Con goi la priority queue (hang doi vu tién)
= D{¥ liéu t6 chirc dang heap, thi ty gidm dan
= Thém vao (push): tw dat phan ti vao vi tri phu hop trong heap
= L3y ra (pop): 1dy phan tir I&n nhat

= Cau truc st dung trong heap sort
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Set

" Tap hop
= Cac phan t& phai khac nhau
" Thuong cai dat trén red-black tree

= \ai kiéu di¥ liéu cung loai:
" multiset
" unordered_set
" unordered_multiset
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Map

= Anh xa
= Tir dién
" Cho phép anh xa tr mot khoa (key) toi gia tri (value)
= \ai kiéu di¥ liéu cung loai:
" multimap

" unordered _map
" unordered_multimap
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