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> Khai niém veé thuat toan

> Chucong trinh cai dat thuat toan

>D0O phuc tap cua thuat toan

> Cac van dé tim hiéu md rong kién thirc
nghé nghiép

> Thuat ngll' va bai doc thém tiéng Anh
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Khai niém vé thugt toan
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Bai toan va thuat giai

. May tinh Ia mot cdng cu dic luc ho trg
con ngugai trong viéc tinh toan va xu ly.

» Phat bi€u bai todn bang ngdn ngit tu
nhién khong thé la dau vao cho may tinh.

» Con ngudi phai mo hinh hoa bai toan
thong qua nhiing cau truc di liéu, von
dugc ho trg bai cac ngon nglr lap trinh, tur
cd sG dén nang cao nhu mang, cau truc,
tap hgp, do thi, cay, ...
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toan va thuat giai

» Trén cd sé mo hinh dit liéu da dudc xay
dung, con ngudi phai chi ra cho may tinh
mot cach thiic dé giai quyét bai toan (goi
la thuat toan hay giai thuat).

» Thudt toan co thé hiéu la mot qui trinh xdr
ly bao gom cac budc cu thé cd thé thuc
hién dé giai quyét mot bai toan.
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@a@ tleu chuan cua fhuat toan

- MOi thuét todn can dap (rng 6 tiéu chuan:

27/8/2017

Tinh hitu han: Thuat toan phai két thic thuc thi sau moét s6 lugng hitu
han cac budc xu ly.

Tinh xac dinh: Moi budc x ly phai dugc mé ta rd rang, chinh xac,
khong nhap nhang.

Ton tai dir lieu dau vao: Thuat toan phai co d{ liéu dau vao hgp €,
dugc mo ta ro rang.

Tinh co két qua: Thuat toan phai cho ra két qua dung trén co sd dir
li€u dau vao haop Ié.

Tin hiéu qua: Mai budc x{r ly phai don gian vai thdi gian thuc thi hitu
han. Trong thuc té diéu nay cd nghia la phai thuc thi trong khoang thai
gian cd thé chap nhan dudgc.

Tinh phd dung: Thuét toan cd thé &p dung dé x(r ly mét ho cac bai
toan.
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Mo ta thuat toan

. Chung ta co thé s(r dung mot trong bon cach
sau dé mo ta thuat toan:
— Ngon ngiI’ tu' nhién: tiéng Viét, tieng Anh, ...
— Luu do.
— Ma gia: thudng dua vao cu phap cua mot so6
ngon ngl lap trinh thdng dung nhu’ Pascal,
C/C++, ...

— Ngon ngir 1ap trinh cap cao.
« Khong nén di qua sau vao chi tiét ky thuat
lam mat di tinh truu tugng cua thuat toan.
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M ta thudt toan bing NNTN

* Vi du tim sO I6n nhat trong day

— Bu'dc 1: Dat sé lon nhat hién taibang v4Gi sO
nguyén khong dau dau tién cua day.

— Bu'dc 2: Néu khong con s6 nguyén nao ke ti€p
thi chuyén sang Budc 4.

— Bu'dc 3: Néu sO nguyén ke ti€ép I6n han sé /fon
nhdt hién taithi dat so I6n nhat hién tai bang
sO nguyén k€ ti€p nay. Quay vé Budc 2.

— Budc 4: SO /on nhat hién tai chinh la so I16n
nhat cla ca day, day la két qua cua thuat toan.
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thuat toan bang NNLT

* Vi du tim sO I6n nhat trong day
int timSoLonNhat(int a[], int n) {
Int I, max;
for(i=1;i<n;i++)
if (max < ali])
max = ali];
return max;
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MO ta thudt toan bang luu do

 SU dung cac khoi hinh sau:

— Cac hinh chir nhat biéu thi cac chi chi tinh
toan hay xU' ly (nhap, xuat, gan, thuc hién
phép tinh).

— Cac hinh thoi thé hién cac quyét dinh ré
nhanh tuy theo biéu thirc trong hinh thoi cé
gia tri dung (D) hay sai (S).

— Cac miii tén la huéng di cta ludng diéu khién,
thé hién th( tu thuc hién cda cac khdi xu' ly.
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M ta thudt toan béng luu dd

* Vi du tim sO I6n nhat trong day

Nhap day a,, a4, ..., a,4

max « a,

|« 1
S 3D

D
max <a? —— = i+ 1

max < a,

Xuat max
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Mo thudt toan bang ma g

* Vi du tim so I6n nhat trong day
max < aj
| < 1
whilei < ndo

if max < a, then

max <« a

l—i+1
endwhile
write (max)
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Chwdang trinh cai dat
thugt toan
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Xem gi&o trinh NMLT

» TG chirc dit liéu cho moi ham chugng trinh
— Dir liéu nhap, xuat va tinh toan trung gian
» TO chiic cdc ham cho chuong trinh
— Ham vé nhap/xuat, x' ly (cai dat cac thuat toan)
va chuong trinh chinh, két noi
 Chay thu nghiém thuat toan
— Chuén bij cac bd dit liéu kiém thir (dT liéu nhép
va két qua mong dagi)
— Chay thu, ghi nhan két qua va danh gia dung sai
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Khai niém

» D4i vGi mot van dé dat ra co thé ton tai
rat nhiéu thuat toan xu ly.

» Ngoai viéc phai chi ra rang mot thuat toan
co tinh dling dan ta con phai biét thuat
toan nao tot han khi giai quyét cung mot
van dé (theo nghia chay nhanh han hay
do phutc tap thap han).
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 Trong cung mot diéu kién hoat dong (dir
liéu dau vao, toéc do phan cung, ...) thi
thuat toan nao cho két qua s6m nhat sé la
thuat toan tot nhat.

» Tuy nhién, dé dam bao diéu kién hoat
dong dong nhat la rat kho vi trong hé
thong da nhiém thi CPU khong danh
100% cong suat dé phuc vu riéng cho
chuong trinh dang chay th nghiém.
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ta thoi gian
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« Khong phai bat cr nhom thuat toan nao
cling co thé dugc can do, dong dém mot
cach tuong minh.

* Vi du tim soO Fibonacci th n, biét
Fo=F, =1
F.=F._,+F_,néun>?2
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» Thuat toan thu nhat

Tim 6’ Fibonacci thd' n

Ma gia Cai dat bang C/C++
1 | Computing: Fibonacci(n) int Fibol(int n) {
2 | ifn<=1then inta, b, ¢, k;
3 Result = n if (n<=1)
4 | else return n;
5 a=0b=1 a=0b=1;
6 foreachk =2, ..., ndo for(k=2; k<=n; k++){
7 c=a+b; c=a+b;
8 a=b a=>b;
9 b=c b=c;
10 endfor }
11 Result = ¢ return c;
12 | endif }
13 | write (Result)
27/8/2017 Khoa CNTT - PH Khoa hoc tu’ nhién
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Tim sO Fibonacci thi' n

 Thuat toan thu hai

Ma gia Cai dat bang C/C++
1 | Computing: Fibonacci(n) int Fibo2(int n) {
2 | ifn<=1then if (n <=1)
3 Result = n return n;
4 | else
5 A = Fibonacci(n — 2) int A = Fibo2(n - 1);
6 B = Fibonacci(n — 1) int B = Fibo2(n — 2);
7 Result = A + B return A + B;
8 | endif }
9 | write (Result)
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 Panh gia d6 phutc tap thdi gian (so sanh
thoi gian thuc hién cua hai thuat toan)

n Thuat toan 1 Thuat toan 2
40 41 ns 1048 ps
60 61 ns 1 giay
80 81 ns 18 phut
100 101 ns 13 ngay
120 121 ns 36 nam
160 161 ns 3.8 x 107 nam
200 201 ns 4 x 1013 nam
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Do phw@ tap ve kh@ﬁg glan

 Dua trén mulc do tiéu thu tai nguyén cua
hé thong (nhu bo nhdg, dudng truyén, ...)
dé lam cd s6 danh gia thuat toan.

» Dua va cau truc dir lieu dugc su dung
trong biéu dién dir liéu cling nhu' trong
qua trinh x& ly cua thuat toan.

- PO phuc tap nay thuéng khong dugc chu
y nhiéu.
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i gia tri

» Hoan ddi gia tri cua a va b.

Thuat toan thir nhat Thuat toan thir 2
1 temp<«a a<a+b
2 a<b b«a-b
3 | b« temp a<a-b

« Thuat toan th( nhat toi hon thuat toan
thar hai (trén phuong dién d6 phuc tap vé
khong gian) do can thém mot bién temp
dé Iuu trir gia tri tam thai.
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Cac van g tim hi€u md rong
kién thwe nghe nghigp
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gi&o trinh NMLT (152-156)

« Tham khao mot so vi du vé danh gia do
phic tap ly thuyét cua thuat toan tim
ki€m tuyén tinh va nhi phan.
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Thugt ngi¥
va bai doc thém tiéng Anh
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Thuat ngir ié"ﬁg Anh

- algorithm: cich thic hay qui trinh dé€ giai quyét bai toan

- algorithmic complexity. do phuc tap thuat toan

- algorithm implementation:. cai dat thuét’toén, chuyén thuét toan thanh
cac chi thi dugc viét trong mot NNLT cu thé, cling nghia v&i ma hda thuat
toan (algorithm coding)

- executable: co thé chay dugc

« flow chart. \uu d6, mot phuong tién truc quan dung dé md ta su hoat
dong cua thuat toan

- natural languages. ngon ng{ tu nhién (ti€ng Viét, Anh, Phap, ...)

- pseudo-code: ma gia, mot phuang tién thong dung dugc dung dé mé ta
va trinh bay thuat toan
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« Thinking in C, Bruce Eckel, E-book, 2006.

 Theory and Problems of Fundamentals of
Computing with C++, John R.Hubbard,
Schaum’s Outlines Series, McGraw-Hill, 1998.
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