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Chapter 2: Getting Started

Chuong 2: Mé Pau

Chuong nay s€ giup ban lam quen vdi cac kién thirc nén tang ma chung ta s& sir
dung xuyén sudt sach nay dé thiét ke va phan tich giai thuat. N6 co tinh chit doc
lap, nhung né ciing dé cap dén mot sb tai liéu tham khao cho nhitng phan kién thirc
dugc trinh bay trong Chuong 3 va 4. (N6 ciing chira mét sb téng, cach tinh cac
tong nay duoc trinh bay & Phy luc A.)

Chung ta bat dau bang cach xét thuat toan sip xép kiéu chén dé giai bai toan sap
xép duoc trinh bay & Chuong 1. Chung ta dinh nghia mot ‘ma gia”, day 1a mot
thudt ngtr khd quen thudc voi nhitng ngudi doc da qua khoa 1ap trinh may tinh va
dung no dé chi 16 cach tién hanh thuat toan. Sau khi da dua ra thuat toan, ching ta
chi 16 no sap xép chinh xac va ching ta phan tich thoi gian chay cua no. Chang t0|
s€ gio1 thieu mot khai niém ghi nhén sy tang cua thoi gian theo s6 chi tiét dugc sip
xép. Tiép theo sau thao ludn vé sip xép kiéu chén, chiing t6i s& gidi thiéu phuong
phap chia dé tri dung cho thiét ké cac giai thuat va ding né dé xay dung mot thuat
toan dugc goi la sap xep kleu tron. Chung ta két thiic véi muc phan tich thoi gian
chay cua thuét toan sip xép kiéu tron.

2.1 Insertion sort

2.1 Sip xép kiéu chén
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Our first algorithm, insertion sort, solves the sorting problem introduced in
Chapter 1:

Thuét toan dau tién cua ching ta, sip xép kiéu chén, giai bai toan sip xép duoc
trinh bay & Chuong 1:

« Input: A sequence of n numbers <ay, a,, .. .,ap)

« Dau vao: Mot chudinsd {(ay, ay, . . .,an

« Output: A permutation (reordering) fi.a:.....a)of the input sequence such
that r.r; < H;l e Eu;

« Pau ra: Mot hoan vi (sép Xép lai) @ a.....a)chudi dau vao sao cho

The numbers that we wish to sort are also known as the keys.
Nhitng s6 ma ching ta mudn sap xép cling duoc goi 1a cac khoa.

In this book, we shall typically describe algorithms as programs written in a
pseudocode that is similar in many respects to C, Pascal, or Java. If you have been
introduced to any of these languages, you should have little trouble reading our
algorithms. What separates pseudocode from "real” code is that in pseudocode, we
employ whatever expressive method is most clear and concise to specify a given
algorithm. Sometimes, the clearest method is English, so do not be surprised if you
come across an English phrase or sentence embedded within a section of "real”
code. Another difference between pseudocode and real code is that pseudocode is
not typically concerned with issues of software engineering. Issues of data
abstraction, modularity, and error handling are often ignored in order to convey the
essence of the algorithm more concisely.

Trong sach nay, chung ta thuong mo ta cac thuat toan dudi dang cac chuong trinh
duoc viét bﬁng ma gia, mot loai ma co nhiéu khia canh giéng vo1 C, Pascal, hoac
Java. Néu ban d3 dugc hoc bat ky ngdn ngit ndo trong s6 do, ban s& dé dang hiéu
dugc cac thuat toan ciia chiing toi. Su khac biét gita ma gid va ma “thyc” nam &
chd trong ma gia, chung ta stir dung bat ky phuong phap biéu dién nao rd rang va
suc tich nhat dé xac dinh mot thuat toan nhat dinh. D6i khi, phuong phap rd rang
nhit 13 tiéng anh, vi vay dung ngac nhién kho ban thdy mot cum tir hodc cau tiéng
anh dugc nhiing vao mot phan ctia ma “thuc”. Mot su khac biét nira gitra ma gia va
md thue la ma gia thuong khong lién quan dén cac van dé k¥ thuat phan mém. N6
thu’orng b6 qua nhitng vin dé nhu triru twong héa dir liéu, tinh mé dun, va xt 1y 16i
dé truyén dat ndi dung cua thuat toan c¢6 dong hon.
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We start with insertion sort, which is an efficient algorithm for sorting a small
number of elements. Insertion sort works the way many people sort a hand of
playing cards. We start with an empty left hand and the cards face down on the
table. We then remove one card at a time from the table and insert it into the
correct position in the left hand. To find the correct position for a card, we compare
it with each of the cards already in the hand, from right to left, as illustrated in
Figure 2.1. At all times, the cards held in the left hand are sorted, and these cards
were originally the top cards of the pile on the table.
Figure 2.1: Sorting a hand of cards using insertion sort.

Chiing ta bat dau voi thudt toan sap xép kiéu chén, day la mot thut toan c6 hi¢u
qua trong vigc sap xép mot so lugng nho phan tir. Sap xép kiéu chén hoat dong
theo kiéu gidng nhu nguoi ta sap xép cac 14 bai. Pau tién, tay trai cua chung ta con
tréng va bo bai tp xudng ban. Sau do6, chiing ta rit mdi 1an mot 14 khoi ban va dua
nd vao dang vi tri & trén tay trai. Pé tim vi tri chinh xac cho mot 14 bai, ching ta so
sanh né voi mdi 14 bai trude d6 trong tay, tir trai sang phai, nhu minh hoa trong
Hinh 2.1. Vao moi thoi diém, cac 14 bai duoc giit trong tay duoc sip xép, va nhiing
14 bai ndy ban dau 13 nhitng 14 bai nam trén ctia chong bai trén ban.

Hinh 2.1: Sap xép céc 14 bai dung sip xép kiéu chén

Our pseudocode for insertion sort is presented as a procedure called INSERTION-
SORT, which takes as a parameter an array A[1 - - n] containing a sequence of
length n that is to be sorted. (In the code, the number n of elements in A is denoted
by length[A].) The input numbers are sorted in place: the numbers are rearranged
within the array A, with at most a constant number of them stored outside the array
at any time. The input array A contains the sorted output sequence when
INSERTION-SORT is finished.

M3 gia ctia chung ta dé sap Xep kiéu chén duoc trinh bay dudi dang mot quy trinh
(thu tuc) duoc goi 1a SAP XEP KIEU CHEN nd chon mot tham so6 1a mot mang
A[1 -+ n] chta mot chudi ¢ chiéu dai n can duoc sap xép. (Trong ma s n phan
tw trong A dugce ki hiéu bang length[A].) Cac sb dau vao duoc sip xép dung chd:
cac sO dugc sap xép lai trong mang A, v6i nhiéu nhat mot luong khong doi trong
s6 chiing duoc luu trit bén ‘ngoai mang tai bat ky thoi diém ndo. Mang dau vao A
chtra chudi dau ra dugc sip xép khi thuat toan SAP XEP KIEU CHEN HOAN
THANH.
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