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Recall

Variables (Z££Y)

- EERGLEE N (data)
« BARI s BETE ~ GEC1E

Operators (EHF)
« ¥f data (B8 ~ ¥ 20 AVIE(E (manipulation)
« BIEE ~ BE50)% (precedence) ~ B[ ZE# " (associativity)
* Type-specific —— R[EBIBIHY data » BIEEARIE

. gﬁ)txa f& function —— ATB{TEHZ B SHEE T (taught in

Control Structures ($Z=#l4548)
« FEERNEEM (=) Bl TEE)
« {FREIN4EMEME (structured)
- Conditional (Selection) —— if, else, switch
« terative (Repetition) —— while, for, do-while

RS ZE [E]

rI]]Ii

I1
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Today's Topic

Function (BAT)
- BRAPIDA TEIEEH ) BERFERS

- IFHENGEEH V) B ZETE sub functions {8 » (FAAZEREMEEHEA - BL > X
EERNIBEEM (API, Application Programming Interface)

v main function RERENEEFAIEL sub-functions
- —fEFZ I\ (program) FITAHEE:
B\ (read input) — WEBE(E (process) — EAHI T (gen. output)
- —fEEK T (function) FITNHAE:
1Z3#EZ 2 (pass arguments) — WEREE (process) — [EIfE45E (return result)
v —fERRXME—ERRER
v EIE—EFEDNIE main function FAYA * main function &3

- IINE]EE 1 (readability) ~ BIE %% (reusability)
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Function (BRT\ ~ BIERTV)

 Functions EEMEESH » #ETE{E procedures, subroutines,
methods (OOP), modules (HDL)...

A callable subprogram
* Provides abstraction (3#12%1L)
EE*E&" low—level BI4AE
45123\ high-level BY%51E - :& programmer &5 T BE(EFZNB0RE (flow)
. Enables separable, independent development

v function $£ T{EX4 function ABFLLF
« 2 E R (main function) * BRI (sub functions)

C++ functions
o EAZE5}Z 1 arguments > [E{EZ{E,—1F result
- [REEZEH—
- EIfZ{E (return value) HZYHI (t
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Example of High-Level Structure

##tinclude <iostream>
using namespace std;

void PrintBanner(); // function declaration

int main() {

PrintBanner(); // function call
cout << "A simple C++ program\n";
PrintBanner(); // function call

¥

/* function definition */
void PrintBanner() {
Cout << "====================\n"

¥
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Functions in C++

EQ

« Function declaration, function prototype(FRILE S ~ FRTF )

- AR Z Signature ((7R) — R\2HE ~ SHEAERR « RERA
(Z2HzETEE)

- A function signature (or type signature, or method signature) defines
input and output of functions or methods.

int factorial(int n);

[ N

I || AR | s | | 284

» Function call (BRZVIT0L) —— 7E expression FR{EF
a = X + factorial(f + g);

////////* K\\\:f\1.+§é@y

3. 1E expression H{# H [EMEAE, i I — e —
#ERL, AE/ZE expression HIMH 2. B T(EA T — [PIE) B

2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display. é

W




Function Definition(EAIX 5

\

« {4l return type, name, types of arguments
S BEZH—ERE (F—EEE declaration —%X)
« =81 function declaration —&

int factorial(int n) {
int result = 1;
for (int 1 = 1; 1 <= n; i++)
result *= 1;
return result;
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Why Declaration?

Question: AR ESHFSEE

INEF ?

AIREE BRI ZAISTE

. Zﬁ&“*%i[&_

SESRRIEAZ SRR > ARME

2l function call ({EHERZ)

1SRRI 2 SR Bl EA RN = (%7

2. EFHRrIATERIRY

o =

B

AE programmers FiE

e include —{E =R A function declaration B3 "header" file

c DRBUREE » AR link TE—IE
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Example

double valueInDollars(double amount, double rate);.— Locclaration

int main() {

‘////functkn1caHUnvocaﬂon)

dollars = valueInDollars(francs, DOLLARS PER FRANC);
cout << francs << "francs equals” << dollars << "dollars.\n";

}

‘///~deﬁMﬂon
double valueInDollars(double amount, double rate) {
return amount * rate;

}
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FAUESHIHE

« £ call ZRBi5% definition (3£ main function Ef &
)

2017/2/8

#include <iostream>
using namespace std;

void PrintBanner();

int main() {
PrintBanner();
cout << "C++\n";
PrintBanner();

¥

void PrintBanner() {
cout << "===\n";

¥

##tinclude <iostream>
using namespace std;

void PrintBanner() {
cout << "===\n";

}

int main() {
PrintBanner();
cout << "C++\n";
PrintBanner();

Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.
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Naming Convention (g2 E15l)

« Macro Definition: ALL UPPER _CASE (& KE)
#define BOX SIZE 12

* Variables:
1. const: ALL_UPPER_CASE
const int ROUNDS = 10;
2. normal: A TMiE_&E—
® all_lower_case (é/]\,%) » [K4R (underscore) 28
int x_spacing, y spacing, windowsize;
@ lowerCamelCase (/\BELEZ ap R iE)
int xSpacing, ySpacing, windowSize;
3. flag: is FH§8 > lowerCamelCase
bool isEmptyString, isDone, 1isAlive;
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Camel Case

(BELEZUAR/NE)

UpperCamelCase (KBEIEZ\ fp 2iE)
e used in C++ class name (OOP)
class Hugelnteger{

}
lowerCamelCase (/\ERIER fp23E)

e used in C++ variable name, function name
void readFile();

void findNearbyEnemies();
void attack(char* attacker, char* victim);
int calScore(int student id);
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Naming Convention (A5 & 8l) conti.

RE > S REE [R5 (B
|:|__|J (ﬁ&@]ﬂz)

3

—_—

J U

) RN2EE '8

- BR R AR R EHE—2 (consistent)
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Coding Convention (4gf=18%1) (1/2)

- BRE AR R—EZER

int age = 18;

cout << "Coding convention\n";
GRIRAIAZES 0 BIF—EZER
attack("Slighten", "CSW");
s DRBIANZER > BIR—EZER
for (int 1 = 0; 1 < count; i++)
« SRR ~ AIERBAER
» function name IEFERAZER » FAEFIEEREZES

- AEFEBEA indent (4HEF) (2 tab ) - BEE 2 5 4
,ﬂﬁlv:u . '-‘-E-‘-', if (isDead) y
cout << "Game Over!!\n";

[kl

N
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Coding Convention (ZRf=181) (2/2)

« BcodeisHEFEF R (monospace font)

« A% : Consolas (MS), Monaco (Mac), Courier New,
Andale Mono (Mac), ..

« & : Inconsolata—g,
=+
e

ﬁE’\Jtﬂi’EﬁE’\J
1) o0, 0; I, 1, 1 (Consolas)
2) 0, 0; I, 1, 1 (Monaco)
3) 0, 0; I, 1, 1 (Andale Mono)
« DA ERIEIF:
1. 0,0; 1,1, 1 (Arial)
2. 0,0; L1 1 (GHr4HeAss)

o FEFHER ! http://www.slant.co/topics/67/~what-are-the-best-programming—fonts
2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.




English Font Family

5 Types

1. Serif (#4%): Times, Times New Roman, Georgia, etc.
- ERERFEERGR - #4EIEN S F SRR E
- HEYE

2. San-serif (E#R4%): Verdana, Arial Black, Trebuchet MS, Arial,
Open Sans, etc.
- BH 58
- B2 58

3. Monospace (5E): Courier New, Consolas, etc.
- EHRZIRZING
- BITFH

4. Cursive ({TE): Comic Sans, etc.
- BRANZE
- FEFE

9. Fantasy (7}%]): Impact, Jokerman, etc.
- EMT R

2017/2/8 ® I)T;é-“i‘-é},%& S #%?*}E&C%yﬂg&}ggnghten and GOTC. Permission required for reproduction or display.
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Formal vs. Actual Parameters

(X228 vs. EEZE)

Formal parameter: #[1F1LU%E (callee) FE =AY
double valueInDollars(double amount, double rate)
c FEN 28]
e amount
* rate

« N2 8LZE function BV local 227 » EARIN—FHIRFEIRE
28 > B return BFHHIE (destroyed)
Actual parameters: [T11Z (caller) AR
dollars = valueInDollars(23.0, 30.4);

- 30.4
expression HER - EEZ28E(E (passed by value) #af2

=P

2017/2/8 Copyright © 2016 Slighten and GOTC. Per required for reproduction or display.



Passing Expressions As (Actual) Parameters

B[ 15 expression 18 A BRI

int ¢ = add(2 + x, 3);

double dollars = valueInDollars(23 + vy, (45 +
2)/3.2);

-eXﬁression 1% function call » FRLAtHB]{& function
ca

int ¢ = add(2 + x, add(2, 3));

double dollars = valueInDollars(23 +
valueInDollars(valueInDollars(45, 67), 78), 990);

5T RIEF
- EEAR
- REIH

2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for repro duction or display. ] q




Passing (Actual) Parameters

in <cmath>

int myPower(int a, int b){
int res = 1;
for (int 1 =

res *= a;
return res;

9; 1 < abs(b); i++)

}

int main(){
int x = 3, y = 5;
cout << myPower(x, y) << endl;
cout << myPower(x + 2, y - 1);

20tT77278 Copyright © 2016 Stighterramn

T GOTCPermissi

on

int myPower(int a, int b){
a = Xx; // x in main
b =y; // y in main

int res = 1;

return res;

int myPower(int a, int b){
a =X+ 2; // x in main
b=y -1; // y in main

int res = 1;

return res;

eo}ired for reproduction or display.
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Type Conversion During Parameter Passing

228 E Bl FEEZ N 2 BV B RIFE [E]
AR
1. &2 convertible » BIIZ BHE#){ type conversion (type-
casting) - 3R Al EAZEFERIRTHH(E
* €.g. char & int © float
 float to int: truncation (3.14 — 3) (int pi = 3.14;)
 int square(int a); square(3.14); // 3.14 -> 3
e int to float: promotion (3 — 3.0) (float t = 3;)
*sqrt(3); // 3 -> 3.0
2. & » BIE compiler error

2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display. 2 1



main() itself is a function!

'main() E—{E# "loader" IFIUAYEFTRER

*0 = IFTEHTT

*FEE L > main() AY type signature #3:
int main(int argc, char **argv)

- B8 (40 F4R) — (B EL

«JE 0 = error > ZEEIERHE
BH arge REZWHIS
« 28 argv FINFTEZZ

R — (BT Bhp

1571 (

§

(unl

SN EE T = A —1EF =

7)

evoid main() £ C AJIA » &£ C++ & compiler error

2017/2/8 Copyright © 2016 Slighten and GOTC . Permission required for reproduction or display .
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Showing the arguments passed to
main() (1/6)

int main(int argc, char **argv){

cout << "argc = << argc << endl;
for (int 1 = @0; i < argc; i++)
cout << "argv|[" << 1 << "] = " << argv[i] << endl;

2017/2/8

« £ cmd line EHITUATIES

% ./a.out hello world how are you

argc = 6

argv[e] = "./a.out" o

argv[1] = "hello" % 1s a prompt

argv[2] = "world" /= %*FE%%BKW
- o a.out = BUTHEREA

argv[3] = "how

argv[4] = "are"

argv[5] = "you"

Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.
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Showing the arguments passed to
main() (2/6)

« £ Dev-C++ HY
cHIT>BE
# A hello world how are you

s BiReELHT

2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or |
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Showing the arguments passed to
main() (3/6)

@ C:\Users\Slighten\Desktop\main_arguments.cpp - [Executing] - Dev-C++ 5.10
EEF) HEE ES(O) ru*ﬁ(V) 2xP) EFEAN TET) AStyle REW) RBI(H)

D | o @@‘ ‘ kﬁng((:) F9 lease -
a] @ [ ||| erepa1s) EE iﬁ &t 0) IE%S_)
E%L% F12

EE3 « | » || main_arguments.cpp a8 EuK
#9n C » de < ostrea DEI /£$§L .
. lSyntaxC eck Current File  Ctrl+F9

main( ar g cEREI(N
cout << &z

argc LE /N z ()
e i - LB
RN i\ / B e

® DETETT(7)
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Showing the arguments passed to
main() (4/6)

B C:\Users\Slighten\Desktop\main_arguments.cpp - Dev-C++ 5.10
EEF) {EE E=0O) BHRV) EXP) #:TE@ IET AStyle HRBEMW) KEBiH)

O i | % BRE|IEHE \ BB E 88| /| % | dh & || [zoecce s.6.1 s4-bic Release -
gl & M I(glnbals) vl vl

E= |83 ||« | | main_arguments.cpp

**argv) {
<< argc << endl;
i =03 i < argcy i++)
cout << "argv[" << i << '] argv[i] << endl;

EELTNEANSR:
hello world how are you

FIEATRIERER :

EE(O)| X EUH(C
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me\l sers\SIighten\Desktop\main_aréuments.ex-

C:\Users\Slighten\Desktop\main_arguments.exe
hello

world

how

are

Process exited after 0.04611 seconds with return value 0

PRTRIE R E .

Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.



Showing the arguments passed to
main() (6/6)

+ Fff /
£ linux EHITHREEIES
*% g++ abc.cpp -0 abc.exe

¥ g++ SMEFZTCRY main() ZKER -

argc = 4

argv[o] = "g++"
argv[l] = "abc.cpp"
argv[2] = "-0"
argv[3] = "abc.exe"

45 - BRI LRI - BRI TIZ280 -
EERIGIERE & R

2017/2/8 Copyright © 2016 SI ighten and GOTC . Permission required for reproduction or display .
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Some Simple Practices (1/2)

- BV EEHEZ TV

int abs(int a){

if (a < 9)
return -a;
else
return a;

¥

« FI R

2017/2/8

7 BEHAETIBERRIMR

int abs(int a){
return a < © ? -a : a;

}

Copyright © 2016 Slighten and GOTC. Permission required for repro duction or display.
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Some Simple Practices (2/2)

* Question: A METUIRE B ?
int abs(int a){

if (a < 9)
return -a;
return a;
= =
‘S RAE

2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for repro duction or display.



10N

o [T

¢ F.ll:%l

2017/2/8

o [O *E__F

EE'—iE

B2 1

:ﬁﬂx‘l FEﬁ

Copyright © 2016 Slighten

Recall

and GOTC. Permis
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r display.
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<iostream>
namespace std;

w N =

int global var = 7;

6+ void foo(){
int local var = 5;

10 cout << local var + global var << endl;

global_var 11 }

HHE FL S B -
aseA:=drl; 13v int main(int argc, char **argv){

= int local var = 3;

17 cout << local var + global var << endl;
S 0;

Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.



« BME cout 5t ? & foo() 12 -

« UMEUHEIEE ?

Question |

int foo(int a){ .
cout << a << '\n’;

int a

a,

d
return a;
}
int main(){
int a = -5, b;
b = foo(a);
cout << a << ' ' << b << endl;
}
« & main() MERIYEEL g B foo() #EMIZH a HERE
° K N
= °
2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for repro

duc

tion or

display.

main() {ERUEEL a HOEAELIE ?

// TE&STIN
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LR foo() #EX main()AY

1. 184k a LIS E (R

/1 T81& T8

int a = a;

Question Il (1/2)
-foo() IXARZEl main() BEE a

lllllll

115

int* a = &a;

= 9TE, Che)

// BRI

HY{E
SE a RYEEEM ?

int foo(int a){
cout << a <«
a =1;
return a;

}

int main(){
int a =
b = foo(a);

cout << a << '

<< endl;

20}7/2/8

-5, b;

‘\n’;

R

Copyright © 2016 Sli

bh

int foo(int* a
cout << *a <«
*a = 1;
return *a;

a (FRIEZ )17

G =¥ A AT

‘\n’;

H * R 7R a PRAT
HIME (BAAEAT main()) a

} ) BT, HEE
int main(){ H & EE T
int a = -5, by  EGEIESIEED
b = foo(&a); ERENE AVAT
cout << a <« " ' k< b
<< endl;

34




Question Il (2/2)

2.8k a 2% (C++'s feature
IR main() B LR a &R —1{F !

int foo(int a){int a = q; /) Bgseay| | int foo(int &a){ int &a = a; // 78M@EM
cout << a << '\n’; cout << a << '"\n’;
a = 1; a =1;
return a; return a;
} }
int main(){ int main(){
int a = -5, b; int a = -5, b;
b = foo(a); b = foo(a);
cout << a << ' " << b << endl; cout << a << ' " << b << endl;
} }

2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display. 35



B1E vs. B1a1R vs. B2 35

=HEZH b BB

*{E{E : int b = a;

« BERAL
- {BI54Z : int *b = &a;
g IUEH a FIE(IE - RIEERK b 75

-BZE . int & =
2 a By Th#1 (alias)

2017/2/8

b

2o
G % % £ b
e i f % %
2% i & % s

Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.
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*a, &a, int *a, int &a?

‘int *a; BER a HEEZEH > F—EEKEREUE
(ihilk) > sZHINEEE —(EEEE

g BEE a FIAVE(MIL) EFEZubi A (BE) -
X THER22E (dereference)

‘int &a; BERE a ASFTEE  NAIANZE
(BlH)

‘Ra =HNHEE a FRERGCIEEEE (ML) » XiBZ

Z (reference)

Copyright © 2016 Slighten and GOTC . Permission required for reproduction or display . 3 7



int a = 3;
cout << &a << endl;
cout << *a << endl;

int *b = &a;
as {int *b; b = &a;}

cout << b << endl;
cout << *b << endl;
*b = 5;

cout << &b << endl;

int &c = a;

cout << c << endl;
c = 1;

cout << &c << endl;
cout << *c << endl;

Example

//
//

Ll

//
//
//
//

//
//
//
//
//

assume 0x22fed4
illegal

b points to a, b = 0x22fe44, same

Ox22fed4
3

a gets 5
assume 9x22fe38

c is a's alias
=5

a gets 1

== 0x22fe4d4
illegal

2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.
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Bl (81E)

char b
char a

| |

G

@ o (@)
@ o

2 * b

/ fE ¢ a

\

v y
CHERE  8b —= 13 TR k2 == 18

2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.



Em (§25)

ZFE : b T b B a

\ \

v

y
SCIEEE(IE © &b == 13 SUIEEEIE - &b B &a == 13

2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.



B (B#51%7)

char b = 'c’;

char *a = &b;

fipsx s @ *a == 'c' 4T - a

£ © b

/

:ﬂ

\

\ [

T -
SEEEAIE &b == 13 ALIEHRLE © &a == 15

2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.



Problem 1: Case Conversion

Convert lower case to upper case

#include <iostream>
using namespace std;
char toUpper(char inchar);

int main() {
char echo, upcase;
while (cin >> echo) {
upcase = toUpper(ec ;
cout << upcase;

}

char toUpper(char inchar) {
if ('a" <= inchar && inchar <= 'z")
return inchar - (2" - 'A");
return inchar;

2017/2

/8} Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.
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C Library

e#include <stdio.h> /* standard I/0 */

#include <math.h> /* math library */

#include <ctype.h> /* character types */
-g}nclude <time.h> /* related to time, date, etc
*#include <string.h> /* related to str1n§
manipulation, ER C++ AY <string> A /

*#include <stdlib.h> /* standard library: string
<-> number conversion, memory allocation,
command execution, random number generator ..*/

e#include <curses.h> /* CRT screen handling */

*#include <sys/socket.h> /* communication */

#include <sys/types.h>

[ X X ]
2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display. 43



Example: Math Library

e #include <cmath> // or <math.h>

* sqrt(x) = square-root

exp(x) = exponentiation

* log(x) = natural log of x

* loglo(x) = base-10 log of x

* fabs(x) = floating-point absolute value of x
ceil(x) = "ceiling" of x (e.g., ceil(9.2) is 10.0)
* floor(x) = "floor" of x

*pow(X, y) = X raised to the power of y (x B9 y XF7)
e fmod(x, y) = floating point modulo (x % y)

*sin(x) = sine of x (x in radians, not degrees. pi =
180 degrees)

* cos(x) = cosine of x

* tan(x) = tangent of x

2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.
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Using library functions

#include <iostream>
#include <cmath>
using namespace std;

double square(double y) {-

return pow(y, 2);——

double x;
cin >> Xx;
cout <« squa re(x) $ In Linux, Co.mpile this with
return 9: % g++ main.cpp -1m
) -I means link with, and
} m means math library

2017/2/8

Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.
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Making your own library (1/2)

& code £ main.cpp 'H

2l .h FI¥ERY .cpp 18

e Header file: sg.h (BRI ES ~ [REY)
#ifndef SQ H

#define SQ H

double square(double y); /* function prototype */
#endif _ SQ H

« C++ source file: sq.cpp (MR ES ~ EF)

#include <cmath>
double square(double y) {
return pow(y, 2);

¥

2017/2/8 Copyright © 2016 Slighten and GOTC. Per required for reproduction or display.



Making your own library (2/2)

e#include "sq.h" {F{FEEE main.cpp {E(FH
square(x)

##tinclude <iostream>

#include "sq.h" /* this is my own header file! Use "" not <> */
using namespace std;

int main() {

double x;
cin >> Xx;
cout << square(x);
return 9;
}
*Conclusion

emain.cpp: FERAT
*sq.h: square() RVBEGTEEIE(RRINES)

=
* 5q.Cpp: re(), 8V51E
2017/2/8 q ¢ p p ¢ S q ugpyriggt 16 Sligh er%nd TC. Permission required for reproduction or display.
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Compile files separately and then link
(CLI)

L\ =
1. DHRYRE

% g++ -C sq.cpp # this creates the object file sqg.o

% g++ -Cc main.cpp # this creates the object file main.o

2. 7318 link
% g++ sg.o main.o -o myExecutable

3. AT
% ./myExecutable

RAJAREGBIA .o BR .h 18> REBIA .cpp 1E
(BE=TE)

*BIAZZRHY .o IR .h BIA] link M{FRAERAY

functions

output B TREAE 4
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Compile files separately and then link
(Dev-C++) (1/3)

At

BESFATMERER-SEX

#5%1 - [EX1.dev] - Dev-C++ 5!
1"5'%(5 ?ﬁﬁ(E) BE0) ®mREAN) ZEXP) #T@ IET) AStyle |RBBW) KBi(H)

Sk BAES)  Cul+N
FRE #(0) Ctrl+O EES(HN
%? } 1&(A)... Ctrl+S |@ 7f*}1ﬂ'é‘(TempIate)
%éiﬁ%(o) e F#BRIC)...
W FEFRAEEN) Shift+Ctrl+S
Eﬁﬂﬁ%i(C) Ctrl+W
% EFAEX(L) .
ZEREAEA(T) Shift+Ctrl+W
AAW)
& A (D) >
@ (&L (F) »
2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.
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Compile files separately and then

2017/2/8

(Dev-C++) (2/3)

Console

IN

k

& & [J

Windows Console Static Library DLL Empty Project
Application Application

A console application (MS-DOS* ©CEE @ C++ B
. O R AT SR RRRYEE

v ﬁﬁ%oi\x s 7 Z5E)

Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.
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Compile files separately and then link
(Dev-C++) (3/3)

STILIEIAHE - MFIHEIE - A sq.h B sq.cpp
« 4EE main.cpp
« dmEEAM T
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4 5% 22 E (Scoping) E5CIEiE 2 E

4 F& scopes

1. Global, FEtg %

2. Global, RE—EIERXN
3. Local, £—1@ function N

4. Local, f£—1{@ function B9 { } X
2 FETFHIIEC R A 2=

1. Heap (global, static) #%&
2. Stack (auto local, nested) ==

2017/2/8 Copyright © 2016 SI ighten and GOTC . Permission required for reproduction or display .
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Scoping of Identifiers in C++ (1/2)

1. Global, IE{E=
« B8 : TEFRA function /MBS - ESEERI_LFEAETE extern

e int 1; /* in main.cpp, outside a function -- only one file may declare so */
* (in .h file) extern int i; /* use 1 in main.cpp */

« {3 : declare it normally

2. Global, RE—EREEREA
 7£ global EEIN_LEAFETE static

 static int i; /* outside a function -- visible in this file only! */

* static int myFunction(int a, int b); /* also visible within file only */

BIMIER T EEMHERBRFH global EETAT

HE > B=EH global B8 > ERFER static B
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Scoping of Identifiers in C++ (2/2)

3. Local, 7£—1El function A

« B8] . 7£ function RES
eint i; /* inside a function -- visible only inside the

function */

CFA : Ct+ FEERREES —EHRS | |

4. Local to a { } block

2017/2/8

 ZEHR () 70 - IR AR (shadow, mask)Sh R 578

int x = 5; /* x is global */
int main(int argc, char **argv) { /* main is global */

char x = 'a'; /* this local x masks the global x */

if (argc) {
double x = 3.14; /* this inner x masks the main's x and global x */
cout << "x = " << x << "global x ="

<< :1:X << endl;
float main; /* this main masks the function's own namel: */

ight © 2016 Slighten and GOTC. Permission required for reprodu
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Example of Identifier Masking

/* buggy function. what's wrong? */
int maximum(int x, int y, int z) {
int max = X;
if (y > max) {
int max = vy;

}
if (z > max) {
max = z;
}
return max;
}
float g;

2017/2/8
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Two kinds of static

Static local (vs. auto local)

elocal B8y + static

=> {Z/¥1E heap (£ global [@]){EF] R

«Example: i (on line 2)

E =2 |ocal

« —ASEEBYNUME auto local (TZRXTE stack)

«Static global
1 p.50 - 2 [

2017/2/8 Copyright © 2016 Slighten and GOTC . Permissi

ion required for reproduction or display.

«BHY ¢ EZXIFIURIEEE state

static int nextNumber() {

static int
return i++;

¥

static float g;

i = 0;

J
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Some Practices



E%El: HEAFE part 1

« FEZNUMH cal_partl.cpp

* Itk part X \FCENH B BB

1. prompt "enter the starting day of week: O =
Sunday, 1 = Monday, etc: "

2. prompt "enter the number of days in the month:

3. ENERFE
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enter the starting day of week: 0 = Sunday, 1

enter the number of days in the month: 31
Wed Thu Fri Sat
4 S 6 [
11 12 13 14
18 19 20 21

Monday, etc:

Process exited after 12.66 seconds with return value 10

BRI TR s

Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.
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enter the starting day of week: 0 = Sunday, 1 = Monday, etc: S5
enter the number of days in the month: 29
Sun Mon Tue Wed Thu Fri Sat
1 2
3 4 5 6 r 8 9
10 11 12 13 14 15 16
18 19 20 21 22

Process exited after 2.321 seconds with return value 10
— e $8 &=
PRI EE RS .
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enter the starting day of week: 0 = Sunday, 1 = Monday, etc: 13
enter the number of days in the month: 50
Sun Mon Tue Wed Thu Fri Sat
1
3 4 5 6 T 8
1 11 12 13 14 15
17 18 19 20 21 22
24 25 26 27 28 29
31 32 33 34 35 36
39 40 41 42 43

Process exited after 10.81 seconds with return value 10
- P A b8 =k
SRR RIS .
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8 rand() B9

1. A setw() BEF5EHA (include <iomanip>)
2. A EENNZEIREH ?
3. %FEIEEJ‘*E 0~6 > RN 28~31 HIfIF
4. e HEB®E 6> o=k o~6 ([o]F8
5+ )
5. {o]BFH#R1T ?
6. AJEEAZI for loop
7. FJEEAEI %
8. AJgERAEI ? : BEF
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EEI: HEAE part 2

« fE2 R 0UM cal_part2.cpp

y gg)part R AR MEREIR HMZAX

1. prompt "enter the year (1753-2099): "
2. prompt "enter the month (1-12): "

3. print "The month has ? days"

4. print "The first day of this month is a ?"

63



enter the year (1753-2099): 1753

enter the month (1-12):

The month has 31 days

The first day of this month is a Monday

Process exited after 15.48 seconds with return value 10

iR EEiEE
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enter the year (1753-2099): 1754

enter the month (1-12):

The month has 31 days

The first day of this month is a Tuesday

Process exited after 3.264 seconds with return value 10

PRTREEaEiE .
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enter the year (1753-2099): 2015

enter the month (1-12): 8

The month has 31 days

The first day of this month is a Saturday

Process exited after 1.888 seconds with return value 10
— e 5 8 ==
SRTEIEEsERE .
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vi » W N B

(@)

. BNEREN > MLBEANIE 5%
. £ linux EFFA ca

) S

1 HMEE%EX (for-1oop)

2K (for-loop)

ee.g. % cal 1 1973

. BEHIREBMARADE 1 HE
FZHRY

[R][Z

. BHEIFIT 1753 £ 1 B 1 HEEH—
. oA ZBIEBNEL
. BIKBR2RIAMEZBEHLK (28 ~ 31)

. IREMBERNEZFREX (365 or 366)

. BEHIRTEWMANEMDN 1 B 1 HE 1753 & 1 H

T\ A 2R 1 i )

ol

ZFW 1 B 1 HiR

1 HEE2H%
E] R1SHZB BB
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EZEI: f§E HE part 3

- FE R MU cal_part3.cpp
«48E partl, part2 ENLEHBIZ BB
ZBFA main() IZ28 A0
#m2E(./a.out) : EMHEITE FTERNRE

1.

2. Iz 1 A28 & B 5 (./a.out month) : ENHEITE T

E?EEHE’\JHW

3. 1z 2 A2 9 RlAE B o EES(./a.out month
year) : HlBieEFIeE AR E
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2 (/a.out) : EJEAITE FERANAE

August 2015
Sun Mon Tue lWed Thu Fri Sat
1
3 4 5 6 ¢ 8
1 11 12 13 14 15

17 18 19 20 21 22
27 28 29
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1z 1 BZ28 2 (/a.out 2) : EIE#ITE NFEFREEHA

February 2015

Tue Wed Thu Fri Sat
3 4 5 6 7
10 11 12 13 14

17 18 19 20 21
24 25 26 27 28
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17 2 (AZ2E S RIE 12000 (./a.out 12000) : EIHE
IEEFieEEANARE

A = = A Slighten@SlightenCheng ttys@00-bash 09:35 ~/codes/coin $ cal 1 2000
N
e ttﬁﬁa%%?e =< cal 18 2000

H— Z =M & 7%

1
2 3 4 5 6 7 8
910 11 12 13 14 15
16 17 18 19 20 21 22
23 24 25 26 27 28 29
30 31

January 2000
Tue Wed Thu Fri

1

4 5 6 r 8
11 12 13 14 15
18 19 20 21 22
25 26 27 28 29
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Requirements

« HARZIAT 4 A RERY function prototype
* bool isLeapYear(int year);

 /* returns true if the year is a leap year, false if not */

- int numberOfDaysInYear(int year);

* /* returns the number of days (365 or 366) the year has */

* int startingDayOfWeekOf(int month, int year);

/* returns the starting day of the week of the month and year. 0 =
Sunday, 1 = Monday, ... 6 = Saturday */

* void printGenericCalendar(int month, int year, int starthda
y, int daysInMonth);

2017/2/8

/* prints the calendar for the month and year, whose first day
starts on startWday (@ = Sunday, 1 = Monday, .. 6 = Saturday; and
the month has daysInMonth days. This is just a printing routine...
it does not know how many days the month has, nor does it know what
day of the week first day is. */
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Hint |

1. 8% int main(int argc, char **argv){
2. ¥ argc FRRIZEIZREZE
SEE argv[i] RFEMAEREHF
«FEEHMH atoi() RIGFHEBRET
(#include <cstdlib>)
e google C++ atoi BETEWMAX
* http://www.cplusplus.com/reference/cstdlib/atoi/

Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.
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Hint I

1. e[S AEGE FMERH ? (BRLATEIR)

##tinclude <ctime>

void getToday(int *month, int *day, int *year) {
time t result;
struct tm *tr;
time(&result);
tr = localtime(&result);
*month = tr->tm_mon + 1;
*day = tr->tm_mday;
*year = tr -> tm_year + 1900;

)
2. £ main() EFANTMITHIES FERAH

int month, day, year;
getToday(&month, &day, &year);
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{EZEIV: I5EF IN5=hR

& AP B B guess_Al.cpp
« ELZRIHAEER Mini Project | —1% (Ch3)
*Z 0 mo de LJEI)J » P1 vs COM or P1vs P2
- B

ZTHCIE » BEAZIBEB L range HNEEF
M

*YOU may use functlons.

2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for repro duction or display.
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Choose a mode (C or c: P1 vus COM, others: P1 us p2):
P1 enter the number (0799): 50
Too large!

COM enter the number (0749): 1
Too small!

P1 enter the number (2749): 18
Too small!

COM enter the number (19749): 40
Too large!

P1 enter the number (19739): 25
Too large!

COM enter the number (19724%): 23

Too large!

P1 enter the number (19722): 19
Too small!

COM enter the number (20722): 22
Too large!

P1 enter the number (20721): 20
P1

Process exited after 28.6 seconds with return value 0
s L o ) e d $==
iR EEREE . . .

Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.




Choose a mode (C or ¢: P1 vus COM, others: P1 us p2): C
P1 enter the number (0799): 28
Too small!

COM enter the number (29799): 41
Too small!

P1 enter the number (42799): 45
Too small!

COM enter the number (46799): 79
Too large!

P1 enter the number (46778): 47
Too small!

COM enter the number (48778): 63
Too large!

P1 enter the number (48762): 48

Too small!

COM enter the number (49762): 59
Too large!

P1 enter the number (49758): 55

Too small!

COM enter the number (56758): 56

Process exited after 14.86 seconds with return value 0
— e 3 8 ==
SRR RS .
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Choose a mode (C or c¢: P1 vs COM, others: P1 vus p2):
P1 enter the number (0799): 58

Too large!

P2 enter the number (0757): 50

Too large!

P1 enter the number (0749): 30

Too large!

P2 enter the number (0729): 15

Too small!

P1 enter the number (16729): 25

number (26729): 28

number (29729): 29

BEE
FIEI i\-\‘t“
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Choose a mode (C or c¢: P1 vus COM, others: P1 vus p2): C
P1 enter the number (0799): 50

Too large!

COM enter the number (0749): 2

Too small!

P1 enter the number (3749): -1

Process exited after 7.26 seconds with return value 1
e Pt 3 88 =
PRTRIE RS .
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Template (1/2)

#include <iostream>

#include <cstdlib> // rand(), srand()

#include <ctime> // time()

using namespace std;

static int lower = 0, upper = 99, guess = -2, mode;

bool turn = false; // turn = @ and 1, mapping player 1 and 2

int chooseMode(){
/* cin BEHFICERE 'CT B '
* H| return ???
* HHI return ??? */

/* 222 %/

}

int whoGuess(){
/* & 1P #EE 2P EFE COM (mode fH turn JH7E)
* H& COM - AllELEYE (range?)
* 1P or 2P HI| cin */

/% 222 %/
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Template (2/2)

void winJudge(int answer){
/* FIH] guess B answer Fi{% - Fl@hmm */

if (guess == -1) exit(1);
else if (/* ?2?? */){
J* ?P2? */
}
J*¥ 222 */

int main(int argc, char **argv){
int answer;
srand(time(NULL)); // new seed
answer = rand() % 100; // random from ©~99
mode = chooseMode();
while (guess != answer){
guess = whoGuess();
winJudge(answer);
turn = lturn; // 1 -> 0, 0 -> 1
}

return 0;
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Fun Project

NS TR H IR



RIS EERER/

ni1) i

F—Fe58 10 WhAEES

H
2

BInFEmmEEE N

1RAIMEE 18} 2 K

Hip

2017/2/8

3

5 10 MBI AFLE T
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I A,
oA =2

VI

B
E 28> % 81

‘B BER

E 1T R 7 W

A HEJ

=1 6 W

B BHE7

E 2 W0 R 4 W

A BER

EE 28 F 2%

‘B BEX

ETRFIK AT
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WNEHEAFFEHREE (FEIEHEL)
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k& (1/2)

Eﬂ]; .|I|n

2017/2/8

=8 P EHERE[EBLERTF

INF

NSRRI BF I EhEEE
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WA (2/2)

- Bl REENREE 2258 10 WHAME T
- REZH L@ 5 9 W WERIRER

- BRI > BT ERE 9 1
B 6 W > UWBRHIREE!

- BRI > B T EFE 6 14
3B 3 W > UWBRHIREE!

*EB1TRAEE 15 2 W
- (RREZRETF > WEEZERIE 3 W FIERF

« SRS FIERIRIN A A - A RMEANIE (Backward Induction)
B—18 MRZE 1 ReIUZE 1~-3 W > NEEF B ?
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RS ER

Jﬁf%H]]T

1 REAZEE1~m N

H_ L—RE1BAE n RhEH
2 AKX ERIMEEIE

-%?U’E’é n WHIAFLE 1

BIBE DA ?

- [5]H

1. ERFUBEERTF

WS

2. EEYIEB:&W? c1ERs 7

ITE/_r\ n"m.ElJ/ /I\I:I:I

3Zl| Array
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- 5—EInXEAl PK > Al MBRIEVIEHRE BRIED

Slighten@SlightenCheng ttys000-bash 08:25 ~/codes/coin $ g++ main.cpp -o takeCoin

Slighten@SlightenCheng ttys@00-bash 08:27 ~/codes/coin $ ./takeCoin
BE: DEEES BHEEZAREE?
ok SLEE 0 E% BERRRASEEE KEERT 7 WEE
—RRBEEEESZ m WIFEE > FAMNAE BEIFRIEIE
HEIERER—NEBDNSBR -
REMEAE—EBR  EHIS—UGR 'REEM,
AE AT At I !

BIE: BER—ESKsaBERS... GREESZLNFE ?
FFEBRT 5 WiEHE

S FESKEE? 10 BB RIS

—REMEZLREE 2 2

PERE

BN RESLRE?
ZSEFEERT 4 WEH
MREESLREE ? 3 BITREE
ZEXs57 !
IREEZLNEE? 2
SLEFT 8 WEH

B e GREESZLKNIFE ?

SEEHT 2 MBS
1558 B 2 48

EEEZEREE? 1

SLEEMT 7 MEE

s TR IR R 2
FEERT 1 B
MEREHT |

=EEEMER (yv/n)? n
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