PH KHTN TP.HCM, Khoa CNTT
Cau truc dit liéu va gidi thuat

Bai tap thuc hanh
CAc thuat toan sap xép

1. MUC TIEU

Trong bai tap ndy, cac sinh vién can thiét ké, cai ddt, va thuc thi mot thir
nghiém hoan chinh. Cac sinh vién s¢ tu minh ths nghiém maot nhém cac thuat toan
quen thudc: sdp xép.

Chung ta da duoc hoc rang c6 cac nhdm thuc toan véi thoi gian chay khéac nhau.
Cham nhat 12 nhém 0 (n?) nhu bubble sort, ké dén 1a nhém 0 (n x log,,) tiéu biéu 1a
quick sort, ngoai ra c6 mot nhom thuat toan dac biét nhu radix sort c6 thoi gian chay
0(n).

Tuy nhién, day l1a danh gia @6 phuc tap dugc ap dung trén mac do thuat toan,
trén khai niém, khong phai trén cai dat cu thé cua thuat toan d6 dudi dang mot chuong
trinh. Mac du cach danh gia nay 1a manh mé va hiru dung nhung n6é khong xem xét
mot s6 yéu t quan trong khac. Thir nhat, khi cai dat cu thé véi cac cach cai dit khac
nhau, ngdn ngir khac nhau, cau trdc dir liéu khac nhau s& anh huong dén hiéu ning
cua chuong trinh. Ngoai ra khi danh gia d6 phtc tap cua thuat toan, nguoi ta thuong
xem chi phi so sanh va hoan vi 1a nhu nhau. Diéu kién nay khong phai liic nio ciing
xay ra. Cac chi phi khac ciing thuong khong dugc quan tdm nhu chi phi hoat dong
cua vong lap. Véi mot gia tri n khdng qua Ion, chua chic mot thuat toan thudc 16p
0(n?) chay cham hon thuat toan thuat 16p 0(n X log,,)

Qua bai tap nay sinh vién sé cai dat cac thuat toan so sanh da hoc. Sau do6 do
ludng hiéu niang cua céc thuat toan thong qua thoi gian chay thuc té véi cac gié tri
input khac nhau. Sau d6 sinh vién s& phan tich két qua va rat ra két luan vé céc thuat

toan sap xép khi 6 su thay doi kich thudc mang (n).
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2. C4c thuét toan sap xép
Sinh vién can cai dat cac thuat toan sip xép sau day dé sip xép mot mang sé nguyén
theo thu tu tir nho dén I6n. Nén c6 ham kiém tra xem sau khi chay thuat toan sap
xép, mang két qua co dung 1a di cé tht ty hay khong.
Nhom 1:
Selection sort
Insertion sort
BinarylInsertion sort
Bubble sort
Shaker sort
Shell sort
Nhom 2:
Heap sort
Merge sort
Natural merge sort
Quick sort
Ham sort trong thu vién chuan caa C — khéng can cai dat
Nhom 3:
Radix sort
Counting sort
gsort
3. Thir nghiém
3.1 Khéi tao mang ngiu nhién
Mang input cho cac thuat toan sap xép sé duoc khai tao ngau nhién. Sinh
vién can viét ham cho tac vy nay. Khi ngudi ding cung cap hai s6 n va k, chuong
trinh s& phat sinh mang gdom n phan tir, mi phan tir 13 s6 nguyén c6 gia tri tir [0-k].

Luu y: gié tri toi da cua sé ngau nhién phai lén hon 10°
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3.2 Po thoi gian

Sinh vién can do thdi gian chay cua cac thuat toan sap xép (theo millisecond).
Luu ¥ chi do thi gian chay thuat ton sip xép, khong do cac thoi gian khac nhu thoi
gian phat sinh mang.

O mdi lan chay sinh vién phai xuit ra: Tén thuat toan, loai input (xem bén
duéi), sé luong input, va thoi gian thuc thi.
3.3 Thong ké

Xac dinh thoi gian chay thuat todn nay vai nhirng gié tri input khac nhau va
nhitng kich thudc n khac nhau. Trong bai tap nay ta xét 4 loai input:

- Ngau nhién

- Dacothuty

- CoO thir ty nguoc

- Géan nhu c6 thir ty
Thuce hién théng ké thoi gian chay cua cac thuat toan, vé biéu da, va nhan xét két
quad.
Thir nghiém 1: danh cho tit ca cac thuat toan.
S6 luong phan tir n lan luot 1a: 104, 2. 104, 4.10%, 6.10%, 8.10%, 10.10%, 12.10%, 14.10%,
16.104, 20.10%,

Thir nghiém 2: danh cho céc thuat todn nhém 2, nhom 3 (0 (n % log,,) va 0(n)) va
Shell sort

S6 lwong phan tur n 1an luot 1a: 10, 2. 10°, 4.10°, 6.10°, 8.10°, 10.106, 12.10°, 14.106,
16.106, 20.10°

Vi du:

20000/ 40000] 60000/ 80000] 100000] 120000] 140000] 160000] 180000] 200000
Insertion sort 10 12 14 16 18 20 22 24 26 28
Bubble sort 12 14 15 18 20 21 24 26 28 30
Merge sort 4 6 8 10 12 14 16 13 20 2
Quick sort 3 5 7 9 11 13 15 17 19 21
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Sorting algorithm comparison (Random)
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4. Qui dinh n¢p
- Sinh vién nop mét tap tin nén, cé tén la <MSSV>.zip hoac <MSSV>.rar chia
source code va bao cao cua chuong trinh.

Bai giéng nhau hay nop file rac s& 0 diém MON HOC.



