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NoOi dung

> Thuat giai ré nhanh va ky thuat cai dat

> Tinh toan [ap va ky thuat cai dat

> Cac van dé tim hiéu ma réng kién thirc
nghé nghiép

> Thuat nglr' va bai doc thém tiéng Anh
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Bang quyét dinh cho bai

toan

« Nham muc dich mo ta ro rang cac nhanh
ré cua mot qui trinh x ly hay cua cac
budc nao do trong mot thuat toan can
phai cai dat.

» C6 thé dudc trinh bay dudi dang van ban
(khong cau hé vé hinh thuitc, chi can ro
rang) va chi can phan tich ro cac trudng
hop logic xay ra tranh dé sot truéng hap.
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Vi du bang quyét djnh

 Tinh can bac n cua so thuc x

Bang quyét dinh
X 20 Tinh %¥/x nhd goi pow(x, 1.0/n)
nlé: Yx = —%/—x, tinh ¥/x nhd goi -pow(-x, 1.0/n)

Xx<0 - . _
n chan: V/x khéng ton tai
Bang quyét dinh (xay ra tring lap)
y X 2 0: Tinh 3/x nhG goi pow(x, 1.0/n)
nle
x < 0: }/x = —%/—x, tinh }/x nhG goi -pow(-x, 1.0/n)
o X = 0: Tinh 3/x nhG goi pow(x, 1.0/n)
n chan S —
X < 0: %/x khong ton tai
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Y nghia cia bang quyét
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inh

c4c 16i logic ctia chugng trinh (do xét

khong hét hay trung lap diéu kién) déu phat
sinh tu viec lap trinh vien suy nghi va viet
truc tiep ma nguon ma khong phan tich ky
cac truong hgp xay ra.

» Viéc C
giup ¢

nuan bi ky cang bang quyét dinh sé _
ua trinh cai dat chucng trinh dugc de

dang

Non.

2

» Bang quyét dinh dong vai tro quan trong cho

viéc chuan bj nhiing bo dir liéu kiém th(r
(test case) de kiem tra, chay thu va bat |oi.
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Bang dir liéu kiém thir cho bai toan tinh %x
Pham vin Pham vi x n ¢ Gia tri/két qua mong dagi
0.0 1.3
n=20 Bat ky 0.0 0.0
0.0 -1.3 Khéng ton tai
-1.0 0.0
x=10 -20.7 0.0
-1.0 1.0 1.0
n<0 -2.0 4.0 0.5
x#0 -2.0 -1.7 Khong ton tai
-3.0 -8.0 -0.5
2.0 0.0 0.0
x>0 102.0 1.0 1.0
n>0 4.0 81.0 3.0
3.0 -125.0 -5.0 (khi n 1&)
x<0 4.0 -0.115 Khong ton tai (khi n chin)
27/8/2017 Khoa CNTT - PH Khoa hoc tu’ nhién 7
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Nhirng vi d | ‘

» Cac bai toan vé ngay thang
— Kiém tra nam nhuén
— Tinh s6 ngay trong thang
— Tim ngay hom trudc, hom sau
» Tinh tién dién
» Tinh tién nuGc
(Xem chi tiét trong giao trinh NMLT trang
160-175)
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Cal dat de qui
cho thuat giai ré nhanh

- Y chinh ctia k¥ thuat dé qui Ia mét ham goi
lai chinh nd nham dé gidi quyét mot bai todn
nho hon hay xUr ly nhirng truéng hgp dé haon.

 Trong mot sO tinh hudng, xI ly ré nhanh
chuyén sang mot trudng hogp ma lai qui vé
truéng hgp da giai quyét roi. Luc nay nguoi
lap trinh cd thé goi lai chinh ham dang viét
vGi cac dbi s6 thich hgp dé chuyén vé nhanh
ré da giai quyét xong.

27/8/2017 Khoa CNTT - PH Khoa hoc tu’ nhién 9

CuuDuongThanCong.com v
R R R R R R, S - o ——


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

 Tinh can bac n cua so thuc x

Bang quyét dinh

n=0 | %/x khbng ton tai

x =0 | ¥x khong ton tai
n< 0 \n \ \,y N 1

x # 0 | Bua ve truong hdp m = -n > 0 nho FC:WE

x > 0 | Tinh %/x nhG goi pow(x, 1.0/n)
n>0 <0 nIé~ Dua vao i/x = —%/—x ta dua vé trudng hgp x > 0

n chan | %/x khong ton tai
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Vi

dy

 Chuang trinh tinh can bac n cua x

#include <math.h>
double sgrt_N(double x, int n, bool& errorFlag) {
double Result = 0;
errorFlag = false;
if (n==0){
errorFlag = true;

}
else if (n < 0) {
if (x ==0)
errorFlag = true;
else
Result = 1/sqrt_N(x, 1.0/n); // Goi dé qui
}
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Vidu

else {
if (x >=0)
Result = pow(x, 1.0/n);
else {
if(n% 2 ==1)
Result = -sqrt_N(-x, n, errorFlag); // Goi dé qui
ele
errorFlag = true;
}
}
return Result;
)

27/8/2017 Khoa CNTT - PH Khoa hoc tu’ nhién 12
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- Tinh thué st dung dat phi ndng nghiép
 Tinh thué thu nhap ca nhan

(Xem chi tiét trong giao trinh NMLT trang
182-186)
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Tinh toan lgp
va ky thugt cai dgt
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Vi du vé tinh

toan lap

» Tinh tong va tich cac s6 tir 1 dén n

Cach viéet 1

Cach viéet 2

oOoooNOTUT P~ WN -

void SumAndProduct(long n,
long& S, long& P)

{
S=0;,P=1;
for(inti=1;i<=n;i++){
S+=1i;
P*=i;
}
)

void SumAndProduct(long n,
long& S, long& P)

{
S=0;,P=1;
for(; n>=1;n-){
S+=n;
P *=n;
}
}
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p tinh toan lap

« Xem trong giao trinh NMLT trang 223-245
— C&c thuét toan tinh tong s6 hay tich s6
— Cac thuat toan dém
— Tim phan tU nho nhat hay I6n nhat
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Ap dung cua tinh toan I3p

« Xem trong giao trinh NMLT trang 252- 295
— SO nguyén to
— UGc chung I8n nhat
— Tinh Gy thura nhanh, tinh Iy thtra modulo
— Phan tich ra thua s6 nguyén to
— Tinh toan so I6n
— Tinh toan day truy hoi
— Tinh xap xi
— XU ly 1ap trén mang 1 chiéu va 2 chiéu
— Sap xép theo thr tu
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Ky thuat st dung cod hiéu

» Bi€n cO hiéu thudng dung trong xu' ly Iap
dé danh dau hay ghi nhan trang thai cua
mot qua trinh tinh toan nao do.

— Khi blen cG hiéu thay doi gia tri thi viéc tinh
toan cd thé ré nhanh mot cach phu hap.

— Da&i vGi mot s6 trudng hap thi viéc thay doi
gia tri cG hiéu cling két thuc vong lap. Diéu
nay xay ra khi qua trinh xi' ly da dap Ung
dudc yéu cau cua bai toan dat ra va khong
con can phai tiép tuc lap nira.
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Ky thuat

s

st dung cd hiéu

* Vidu:

- K

hi tim phan tr nho nhat (goi la min) thoa

diéu kién K thi bién cG hiéu sé chuyén trang
thai khi gap phan tu dau tién thoa K, luc nay
bi€n min mai co tac dung luu phan t&r nho

n
- K
K

nat thoa diéu kién K.
hi ki€ém tra s6 co phai s6 nguyén to hay

hong thi qua trinh kiém tra dirng 1ap tdc khi

gap mot udc so I6n han 1 va nho han sb do.
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Ky thuat su’ dung @@? hlé

 Théng thudng dé cai dat bién cd hiéu, chidng
ta co thé dung mot bién luén ly (kiéu bool
trong C++ hay kiéu int trong C) va khdi ddng
bién vai gia tri true (hay 1).

» Khi tinh toan Iap dén mot giai doan can thiét
thi bién c0 hiéu dugc su' thanh false (hay 0).

» N&u can thiét thi x' ly 13p sé dirng (co thé
dung break trong C/C++) ngay khi bién co
hiéu thay doi gia tri.

27/8/2017 Khoa CNTT - PH Khoa hoc tu’ nhién 20
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Khai niém bat blen cua vong lap

» Bt bién cua vong l&p la mot biéu thirc,
cong thirc hay mét diéu kién co thé qui vé
mot ménh dé logic (Ié mot vi tu’ theo cac
bi€n cua vong lap) ma ludn co chan tri
dung liic bat dau ctia moi [an I3p va sau
khi vong lap két thuc.

 Pay la khai niém nang cao va quan trong
trong ly thuyét lap trinh.
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Vi d b&t bién cua vong lap

= yA / 1,1 1
« Ma nguon sau tinh: sum = i S SR e

doubley = 1;
for (inti=0;i<n;i++)
y *=Xx
- Bat bi€n cua vong lap trén la:
1 1 1
1<i<n=2>sum=—4+-—-—+4+:++-—
1 2 i
‘:’—I(lﬁiSn)Vsum:%+%+---+%

1 1 1
@(i<1)V(i>n)v(sum=1+z+m+?>
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Vi du vé bat bién cua vong lap

e Ma nguon sau tinh:y = x™

doubley = 1;
for (inti=0;i<n;i++)
y *=x

- Bat bien cua vong lap trén la:
(i<0)v(i2n)v(y=x‘+1)

27/8/2017 Khoa CNTT - PH Khoa hoc tu’ nhién
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Khai niém bat bleﬁ cua vong lap

p—

» Cac bat bién cua vong lap thuong dugc su
dung trong viéc chirng minh tinh ddng dan
cua chuong trinh hay khao sat chat ché ngu
nghia cua cac chuang trinh vé mat ly thuyét.

 Pay la van dé khong daon gian, phai két hgp
gitra ki€n thirc 1ap trinh va logic toan hoc nén
thuéng khong dudc ap dung rong rai trong
thu'c t€ ma chi dung gidi han trong nghién
cuu.
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Céi éat ée qu' h@ iﬁh toan lap

» Pa sd thudt toan 1&p déu cd thé qui vé
cach cai dat dé qui, tdc la viet cac ham
ma goi lai chinh ham do.

e Vidutinhn!=1x2x--xn
— Dua vao tinhchatn! = (n—1)! xn

long Factorization(int n) {
if (n <=0)
return 1;
return Factorization(n — 1) * n; // Goi dé qui

¥
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* Vi du tinh En=11k | Looee b —

= Duavao tinhchatE, = E,,_; + —-va Ey =
0.

#include <math.h>
double EulerFunc(int n, int k) {
if(n<=0]| k<1)
return O;
return EulerFunc(n — 1, k) + 1/pow(n, k); // Goi dé qui
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Cai dat dé qui cho tinh toan lap
» Vi du tinh tdng n phan tr cla mang a
— Dua vao tinh chat tdng n phan tir bang

tdng n — 1 phan t&r cdng phan tr cudi cung.
double Sum(double a[], int n) {

if (n <=0)
return O;
return Sum(a, n—1) + a[n-1]; // Goi dé qui
by
27/8/2017 Khoa CNTT - PH Khoa hoc tu’ nhién 27
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Céi 63% 6@ qu: chc tmh toan lap

» Vi du tim phan tu I6n nhat cia mang a
— Dua vao tinh chat tong N phan tLr bang
tdng n — 1 phan t&r cdng phan tr cudi cung.

double Max(double a[], int n) {
double Result;
if (n <=1)
return a[0];
Result = Max(a, n —1);
if (Result < a[n - 1])
Result = a[n —1];
return Result; // Goi dé qui

27/8/2017 Khoa CNTT - PH Khoa hoc tu’ nhién 28
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N

al dit cho tinh toan Ip

* Vi du tinh nhanh x™ v@i n la sO nguyén
n-\ 2 ~
= Dua vao tinh chat x™ = (xE) néu n chan va

n—1y2 N ,

x" = \x 2 ) .x heunle
double Power(double x, int n) {

double xLast;

if (n < 0) return 1/Power(x, -n);

if (n == 0) return 1;

if (n == 1) return x;

xLast = Power(x, n/2);

if (n % 2 == 0) return xLast * xLast;

else return xLast * xLast * x;
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D6 an lap trinh

» Tinh cac day truy hoi dé tinh sinx, cos, e,
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Cac van g tim hi€u md rong
kién thwe nghe nghigp
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Tim hiéu thém

» Cac phudng phap tinh va i'hg dung trong
khoa hoc ky thuat.

» Cac thuat toan lap trong so hoc (gidi thiéu
vé sO hoc thuat toan)

« MOt sO bai toan xU' ly 1ap chua co I0i giai
vé diéu kién dung

- Nhitng no luc dé giam dd phirc tap tinh
toan
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Thugt ngi¥
va bai doc thém tiéng Anh
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Thuat ngif tiéng Anh

e —— Vz;fi&-f;"—;—_ﬁ—i — ‘“»7-:;, = v__A — ~ o

- code duplication: su trung lap ma nguon

- code reuse: tai si dung (dung lai) ma nguodn
- coditional expression: biéu thirc diéu kién

- composite number. hgp so

- coprime: hai s6 nguyén t6 cung nhau

- counting. dém

- decision table: bang quyét dinh

- expected result. két qua mong dgi

- greatest common devisor (GCD). uSc s6 chung I6n nhat
- increase, decrease. tang giam

« leap year. nam nhuan

« Joop invariant. bat bi€n cua vong lap

o maximum, minimum: |3n nhat, nhd nhat
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Thuat ngilr tié‘hg Anh

e prime:. sO nguyén to

- recursive, recursive implementation: tinh dé qui, cai dat dé qui
- search algorithm: thuat toan tim ki€m

 sort algorithm: thuat toan sap xép

- test case; bd dir liéu kiém thir
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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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