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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 T M@ _E—
@ all_lower_case (%/J\%) J&E4% (underscore) 73'F@
int x_spacing, y spacing, windowsize;
@ lowerCamelCase (/N\EELE a2 E)
int xSpacing, ySpacing, windowSize;
3. flag: is F5H > lowerCamelCase
bool isEmptyString, isDone, 1isAlive;
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Camel Case

(BELEZUAR/NE)

UpperCamelCase (KBEIE A5 137E)
 used in C++ class name (OOP)
class Hugelnteger{

}
lowerCamelCase (/MEEIED dpB3%)

* 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 & 18l) (cont’d)

GRE > BHEEE 25 (RA) KNN3 EE TE)
50 ] (ﬁ&@]ﬂz)

- BR R AR R EHE—2 (consistent)
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Coding Convention (4&F£1811)

» BcodeiEFHEFE R A= (monospace font)

« N#E : Consolas (MS), Monaco (Mac), Courier New,
Andale Mono (Mac), ..

« F& : Inconsolata-g, ..
=+
458

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)
« DAEHRIGIF
1. 0,0; 1, 1,1 (Arial)
2. 0,0;1,1, 1 GFrafass)

- FHEFHER : http://www.slant.co/topics/67/~what—are—the—best—programming—fonts
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English Font Family

* 5 Types

1. Serif (#f42): Times, Times New Roman, Georgia, etc.
- BRARMEEN G - RENEF iRt ENEANE
- HELER
2. San-serif (E4R%2): Verdana, Arial Black, Trebuchet MS, Arial, Open Sans, etc.
- HE L HE
- 52358
3. Monospace (]3%E): Courier New, Consolas, etc.
- EENERERS
- BITFH
4. Cursive (TE): Comic Sans, etc.
- BRNRIERE

- FEFEE
5. Fantasy (£14]): Impaet, Jokerman, etc.
- BT E

« TSR ~ HFTARK ~ RAIRK
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Control Structures
Control structures {FFf2TLEE 1. iEI=E 2.

ri]
1. Conditional (Selection)

- 1R1E expression BYER E(true)giffz(false)s FKRTERZE FIRKE
H1TH EZcode (BEBMEE) -

cif

ejif-else

e switch

2. lteration (Repetition)

 IR15 expression BYERY E(true)gifiz(false)) KRTER FRE
AESFEHITEEL code o

e while

 for

e do-while

Tull}
(TN
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Recall (1/3)

Expression

B EEFHERIFINERES

ZIKEFE type th& value

Statement
- —{E5TE

E’Jﬁitﬁ%ﬁ:

. Expressmn + D

 Simple Ei
In C++

- 10y 2

- 3E 0y

2017/2/8

1 Compound (KIESREEZ simple)

[false ]

=

2 Ttrue]

Copyri ight © 2016 Slighten and GOTC. Permission required for reproduction or display.
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Recall (2/3)

Truth Table (A and B are expressions)

 Logical Operators —— Logical NOT, Logical AND and
Logical OR (!, &&, and ||)

NOT AND OR
A | A [B |asss A |8 [AllE
T F T T T T T T
F T T F F T F T
F T F F T T
FF F F F F
HEF—EZ0BI&0 HEF—EZ1EIA1
0 is the dominant term 1 is the dominant term
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e If int Xx

Recall (3/3)

Gao

X++

++X

2017/2/8

bool

bool

bool

int

int

int

int

int

int

false
false false 0
true true %]
true true (%]
1 true (%]
-1 true %)
1 true 1
1 true 1
%) false 1
1 true 1
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v Conditional

2017/2/8

Outline
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Conditional

v IF

v" IF-ELSE
v' SWITCH




If

if (condition)

action;
« Condition is an expression, T
which evaluates to TRUE
(non-zero) or FALSE (zero). action

* Action is a statement, which

may be simple or compound
(a block).
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Example if Statements

if (x <= 10)

simple statement

if (x <=10) { —m=Ex<=10" T BT

HHI - MiTEl = # Bk
} —

. ) My <= 10 - BTEWHNIT
if (x <= 10) 8l B RS -

simple statement

(2 *y) / 3;

it

simple statement 517 Eg?&ﬁﬂﬁ '
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More if Examples

if (0 <= age && age <= 11)
kids += 1;

if (month ==
month == 11)

cout << "The month has

|| month ==

6 || month == 9 ||

30 days.\n";

if (x = 2) <«

Always true!!

y = 5; «— ET—TEHHT

EeHERRAER (== BN =)

A common pitfall

BAEZRERER - RBEALERE (syntactically correct) !

AH o\ BE A2

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

require

d forr

epro

duc

tion or

display.

19



if’s can be Nested (EiikRY)

is the same as...

S -
AT 20

[ W\ e
2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display. 1 >



If-else

if (condition)

action else;

action_if
I

action_if; T .
else

action_else

* else IDEFERMIE G FAY action P #EREE -

& # R E (another if)
* condition: an expression
* action_if, action_else: a statements

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

else REA " 42T 1 BURHE
FCETRY if ACET |

is the same as... is NOT the same as...

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



Chaining If’s and Else’s
(If — Elself — Else)

if (month == 4 || month == 6 || month == 9 || month == 11)
cout << "Month has 30 days.\n";
else if (month == 1 || month == 3 || month == 5 ||
month == 7 || month == 8 || month == 10 ||
month == 12)
cout << "Month has 31 days.\n";
else if (month == 2)
cout << "Month has 28 or 29 days.\n";
else

cout << "Don't know that month.\n";

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



If — Elself — Else vs All ifs (1/2)

« Compared to the previous page, what happened is month == 4?

if (month == 4 || month == 6 || month == 9 || month == 11)
cout << "Month has 30 days.\n";
if (month == 1 || month == 3 || month == 5 ||
month == 7 || month == 8 || month == 10 ||
month == 12)
cout << "Month has 31 days.\n";
if (month == 2)
cout << "Month has 28 or 29 days.\n";
else

cout << "Don't know that month.\n";
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If — Elself — Else vs All ifs (2/2)

*Now ais 3, b is 6, and c is 9.

* Output?

2017/2/8

if (a == 3)

cout << a << endl;
else if (b == 6)

cout << b << endl;
else if (c == 9)

cout << c << endl;
else

cout << “?” << endl;

Copyright © 2016 Slighten and GOTC. Permission re

if (a == 3)

cout << a << endl;
if (b == 6)

cout << b << endl;
if (c == 9)

cout << ¢ << endl;
else

cout << “?” << endl;

quired for reproduction or display.
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Conditional operator ?

2017/2/8

If-Else vs

if (x 1= 0)
y = 9;
else
y=1:

y = (x !=0) ? 0 :

ml
A—

if (x)

y = 90;
else

y = 1;

y = Ix;

Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.
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=05 ?

if (false) ?

FEIL T

25 548 -

#521t T726M88591 €O EE ZE j.mp/2a29Ifb
QE 2@ bit.ly/2a2aRTK TH4RE25E A j.mp/2a298hi

http://imgur.com/a/nEKGH
B RELRE.....
(HBEREHNF)

if (false) {

¥
¥

Imgur: The most awesome images on the Internet.
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Imgur: The most awesome images on the Internet
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Why if (false) ? (1/3)

LtE,

ce.g. ,D\E*Iﬁ
B2 10~13 1

"= A

EEH 70\
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o test.cpp + (~,

1 #include <iostream>
2 using namespace std;

3

)
6
14
8
9
10
11
12
13
14
15
16
17
18
19 }

4 int mainQ{

int i1, sum = 0;
while (cin >> 1){
sum += 1i;
sum += 1;
/*
sum -= 2;
sum *= 3;
=/
sum /= 4,
sum %= 5;
3

cout << "Sum = " << sum << endl;

tion or display. 28



Why if (false) ? (2/3)

°e.g. ,D\ELIﬁ 55 9__‘_15 ?i- )
B85 1013 15 CATEIRIS T oo

1 #include <iostream>

° E.}%{’:tg%- 9 *I:I ;% 15 ??EE%Z‘IJ: g l.JSIHQ tjlamespace std;
E-L\XI]“E\_EQ ? 4 int main(){
int i, sum = 0;
° KE_I-L\X ! }%\ §<;'-|ﬁ%-$ Whilguéciz :> 1){
ﬁi?: /: sum += 1;

%4

sum -= 2;

sum *= 3;
i/

sum /= 4,

sum %= 5;

}

cout << "Sum = " << sum << endl;

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



Why if (false) ? (3/3)

re.g. IMEEFMESE 915 17
1E5 10 13 1__[ |__“Z“(:%Eiﬁl_?;j:$7 1 #include <iostream>

2 using namespace std;
3

 Alternative way: 4 int mainOQ

if (o) { } B R
RREENHMAERIT -

if (0){ .
/% ’
« EEHIEBEE while (0) , om e 4
{} tAJEERE - '

sum %= 5;
3

}

cout << "Sum = " << sum << endl;

2017/2/8 Copyri ight © 2016 Slighten and GOTC. Permission required for reproduction or display. 3 O



Switch

switch (expression) { evaluate
case constl: expression
actionl;
break;
case const2: action
action2; T
break; F
default:
action3; action2
} T
- EfY if-elseif...—else BB HZXE | F
« FE | ZZU% ﬁ break > action3
BBEEE 4448317 (falls through)
2Iz8% break & IE ! |
2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.
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Switch Example

/* same as month example for if-else */
switch (month) {
case 4:
case 6:
case 9:
case 11: /* month == 4 || month == 6 || month == 9 || month == 11 */
cout << "Month has 30 days.\n";
break;
case 1: case 3: case 5: case 7:
case 8: case 10: case 12:
cout << "Month has 31 days.\n";
break;
case 2:
cout << "Month has 28 or 29 days.\n";
break;
default:
cout << "Don't know that month.\n";

}

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



More About Switch (1/2)

>Switch expression —m?aw e (S E) -
AEEB F RS R EE -

switch (x){ .. } // float x; is illegal

>Case expressions —EEEM%&IT%“%I (BL=F7T) » N
AEE FRaE S F e o

case i: /* B/ i BEEMAT/E */
/* B0 BEE int 1 = 9; £EF !
BEES const int 1 = 9;

RIS | */

2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for repro duction or display. 33



More About Switch (2/2)

>

2017/2/8

525 break; M—1fE case & HIIT !
switch (a) {
case 1: —
cout << "A"; a == 1, prints "ABC".
case 2: = a == 2, prints "BC".
cout << "B"; || &R, prints "C".
default:
cout << "C";
}

34



v’ |teration

2017/2/8

Outline

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

v' WHILE
v FOR
v' DO-WHILE




Whi

while (test)
loop body;

» test. C++ expression
* Joop_body. C++ statement

« test & TRUE (non-zero) » FRhEAAT
loop_body » #1T5cHB 02l test -
. test & FALSE(zero) > FhEEFEME -
test is evaluated before 1T
loop_body.

e while vs. do-while

2017/2/8 Copyright © 2016 Slighten and GOTC. Permission re

e
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Example While Loops

2017

int 1 = 0;
while (i < 5){

cout << 1 << =
i++;

}

cout << endl; // why this line?

int 1 = 0;
while (i++ < 5)

cout << 1 <« ;
cout << endl;

int 1 = 0;

while (i < 5)
cout << i++ << ;

cout << endl;

R 204 RN ! - = s L
COpPYTIImt & ZUTO STMYIMETT arma QU TT T ETTIISSTOTT TEJUITEU TUT TEPTUUUTTTOTT

01234

12345

012 3 4

display.
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“

BMEE—E4AER
input 1&1\)

1. E,.\n inpUt 1
(input Z&—
.z input 1

_\\

SHFEEMREIS (ARZE

sh 94:32 ~ $ ./a.out

=3 |n+‘ =

int i, num, sum = 0O; int 1, j = @, num, sum = O;
cin >> num; cin >> num;
while (num-- > 0){ while (j++ < num){

cin >> 1i; cin >> 1i;

sum += 1; sum += 1i;
} }
cout << "Sum = " cout << "Sum = "

<< sum << endl; << sum << endl;

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



2. =B input B2 (3% Ctrl-D A ERIEE)

int i, sum = 0;
while (cin >> 1)
sum += 1i;
cout << "Sum =

<< sum << endl;

Slighten@S1lightenCheng ttys@00-bash 04:38 ~ $ ./a.out
13579

Sum = 25

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



Handle Different Input Types (3/3)

«F9RE : Y8R input A 1000 HEF ? E—E—EFE)
ﬁﬂu/\ﬂ% ? (1§|J9[I Uva H95EE)
*No! % input FEIEEEIEMITF !
SalE A miE T -
1. main function IZ2 ({232 ) + C/C++ 12KEBE2
(Chapter 4, 6) > EXFEE

) >
2. %Egnix BREEM (I/0 Redirection) 2 X EZTELR

« BZENZBEBEIM Linux FAEE: http://linux.vbird.org/linux_basic/0320bash.php

2017/2/8 Copyright © 2016 SI ighten and GOTC . Permission required for reproduction or display . 4 1



3 Types of Standard 1/O

*stdin (cin >>)

- FRERICTERERE
*stdout (cout <<)
-FEERBIEEER
*stderr (cerr <<)
FEERBEEER

B M AR B EE @ FRI5
BMIES AR LS

2017/2/8 Copyright © 2016 Slighten an

Standard . Standard

Input | Command i Out
Standard
Error

Text terminal

[ Keyboard

[ Display

#0 stdin

#1 stdout




« foig input 172 input.txt - INERITIESE
% ./a.out < input.txt

input.txt

o - 132579|
« BEEFINERERAENES

A9 S EVCAZ 2 iy A (SRR EA)

Slighten@SlightenCheng ttys@00-bash 04:56 ~/demo $ 1s
a.out input.txt test.cpp

Slighten@SlightenCheng tt 0-bash 04:56 ~/demo $ ./a.out < input.txt
Sum = 25

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



% ./a.out > output.txt

> BEHANERENAENESR

YA B BT 288 L (SRR

LJ_

)

# 7% 1s a prompt

Slighten@Sligh eng
a.out 1nput txt test.cpp

ISLighten@S1ightenCheng

13579

AD

[Slighten@S1ightenCheng 05:09
a.out 1nput txt output.txt test.cpp

05:00 B

Slighten@SlightenCheng

~/demo $ 1s

~/demo $ ./a.out > output.txt

~/demo $ 1s

output.txt

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



% ./a.out < 1input.txt > output.txt

A —EERMANFREEFEEE » £ Linux ErIA

Slighten@SlightenCheng ttys@00-bash 05:15 ~/demo $ 1s
a.out input.txt test.cpp

Slighten@SlightenCheng ttys000-bash 05:15 ~/demo $ ./a.out < input.txt > output.txt

Slighten@SlightenCheng ttys@00-bash 05:15 ~/demo $ 1s
a.out input.txt output.txt test.cpp

Slighten@SlightenCheng ttys@00-bash 05:15 ~/demo $ cat input.txt
13579
Slighten@SlightenCheng ttys@00-bash 05:17 ~/demo $ cat output.txt
Sum = 25




A diff Ia<LEBMERERNZESR (1/5)

BEBERRNBLEEHE MEETE) —°?
IFIREEF{FE answer.txt

% diff output.txt answer.txt

WRTE A E=mEOMEMERERE —&E—1&%
-GHER LERETMAEEREREZRE |

2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display. 46



« E2~417ARE (B—EZER ~ 1217 ~ R EARE)

Slighten@SlightenCheng ttys@00-bash ~/demo2 $ 1s
anwser.txt output.txt

Slighten@SlightenCheng ttys@00-bas ~/demo2 $ cat anwser.txt
3
34

Slighten@S1lightenCheng ttys@00-bas ~/demo2 $ cat output.txt

2
2
2

2
34

Slighten@SlightenCheng ttys@00-bas ~/demoZ $ diff output.txt anwser.txt

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



-RBEHEABHN diff HEEAFIRA colordiff 1F< -
;2B % brew install colordiff

Slighten@SlightenCheng ttys000-bash 05:30 ~/demo2 $ diff output.txt anwser.txt

Slighten@SlightenCheng ttys000-bash 05:31 ~/demo2 $ colordiff output.txt anwser.txt
2,4c2,4

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



2 TR AR R A
- 2 METERERIFH B ERHm M °
Slighten@SlightenCheng ttys@00-bash 05:36 ~/demo2 $ 1s

anwser.txt output.txt

Slighten@SlightenCheng ttys@00-bash 05:36 ~/demoZ2 $ cp anwser.txt output2.txt # #&answer.txt#g & ifi 24
A R output?. txthh F

Slighten@SlightenCheng ttys000-bash 05:38 ~/demo2 $ 1s
anwser.txt output.txt output2.txt

Slighten@SlightenCheng ttys@00-bash :38 ~/demo2 $ cat anwser.txt
3
34

Slighten@SlightenCheng ttys@00-bash 05:38 ~/demo2 $ cat output2.txt

3
3

4
Slighten@SlightenCheng ttys@00-bash :38 ~/demo2 $ diff anwser.txt output2.

Slighten@SlightenCheng ttys000 :38 ~/demo2 $




A diff Ia<LEBMERERINZESR (5/5)

«OE{EZE hwl 3.cpp &L hwl 1.cpp BIFEIVES -
BT

% g++ hwl 3.cpp

% ./a.out > output.txt

% diff output.txt hwl 1.cpp

ERTEEEE hwl 1.cpp — 1% ©

B—RREE=ZZAME 2 (BIAN4EHEEZ cout
<< '\t' BEfRAIAHMAEZR cout << " ")

~

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



#E30E (Infinite Loops) (1/2)
1F:

X

7/

« A MEBEKEATS
int X = 0;

while (X < 1@) A common pitfall
cout << X << endl;

* loop_body R BE x 15 > FiA test KIZAZ RN
(always true).

EEE R RIEAFIRIRAVGER

o1 Jﬁ% drazinae » AlA&REALERE (syntactically correct) !
= EE?J)

« B ? R Ctrl-C (hold Ctrl key and type C) to kill it.

2017/2/8 Copyrigh 2016 Slig and GOTC. ssion required for reproduction or disp 5 ]




#1 B3 70 [E (Infinite Loops) (2/2)

BEMEH =SB EEEOE > (EUHRTERIBR
ZAE RIS HIEEEY °

while (1) {
/* Do what you want to do */

}

—1&FIF Ctrl-C (hold Ctrl key and type C) to kill it.
(Or use break in loop_body to exit the while loop.)

2017/2/8 Copyright © 2016 SI ighten and GOTC . Permission required for reproduction or display . 52



Use of While Loops in input/output

char echo = A ;

while (echo != '\n') {
cin >> echo;
cout << echo;

}
BEREMTESE?

BEEA=ZEF while loop » AAWR cin &%
28 E int or char » FPKERAERtab ('\t'),

whitespace (' '), and newline ('\n').

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



For

for (init; test; re-init)
loop body 1

init

init, test, re—init. C++ expressions

loop_body. C++ statement
init #4181k before test i 0
re—init BY)IB1E after loop_body

« test 2 TRUE (non-zero) » FLEAT L
loop_body » 1755 H¥)i51018 » Bl test - loop_body

* test & FALSE(zero) > ThEARIEME - !

 Note: test is evaluated before 1T ! re-init
loop_body.

e while vs. do-while vs. for

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



Example For Loops

/* -- what is the output of this loop? -- */
int 1i;
for (1 = 0; 1 <= 10; 1i++)

cout << 1 <« ;
cout << endl; // why this line?

©12345678910

/* -- what does this one output? Recall the ASCII table. -- */
char letter = a ;
int c;
for (c = 9; Cc < 26; Cc++)
cout << (char) (letter + c); // Recall type-casting
cout << endl; // why this line?

abcdefghijklmnopgrstuvwxyz

2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or dispiay.
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The Variable After For Loop

int 1;
for (1 = 0; 1 <= 10; i++)
cout << 1 << = ;
cout << "The value of i after the for loop is: "
<< 1 << endl; // what is the answer?

ERR 11-FAB i = 10 BRE test (i <= 10)
i_}\LOOp body > Ely 10 1& > 1l re-init (i++) >
i 8hy 11 > NmEtest (i <= 10) » BiF for
loop

I_
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— e

B EEAMGSEER ?

int 1i;
for (i = 0; i <= 10; i++)
cout << 1 << ' ';

<< 1 << endl; // what is the answer?

cout << "The value of i after the for loop 1is:

for (int 1 = 0; 1 <= 10; i++)

cout << 1 << ;

<< 1 << endl; // what is the answer?’

cout << "The value of i after the for loop is:

EEER - ASEE8 |
HNEFRER®T for Ioop i

—B B forloop @ B8 i puER 1 !
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*Loop body EAFIMES—EEE

for (int i = 1; i < 10; i++) {
for (int j = 1; j < 10; j++) {
cout << i*j << "\t'; |

¥

cout << endl;

outer loop
inner loop

for (int 1 = 1; i < 10; i++) {
for (int j = 1; j < 10; j++)
cout << i*j << '"\t';
cout << endl;
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for (int 1 = 1; i < 10; i++) {
for (int j = 1; j < 10; j++)
cout << j <« << 1 <X
<< setw(2) << i*j <<\t ;
cout << endl;

WO NOUEWN =
11} n n n n n n n n
OO NN UTEWN—
NNNNNNNMNNODN
X X X X X X X X X
WO NOUEWN =
n n n n n n n n n
WWWwwwwwww
X X X X X X X X X
WO NOUEWN =
n n n n n n n n n
I O O SO
X X X X X X X X X
WO NOUEWN =
n n n n n n n n n
aaaaaddadaa
X X X X X X X X X
OO UTEWN—
n n n n n n n n n
OO, ®
XX X X X X X X X
WO ANOUEWN =
n n n n n n n n n
BV IEN IEN RN I I N IR
X X X X X X X X X
WO NOUEWN =
n n n n n n n n n
000000000000
X X X X X X X X X
WO NOUEWN =
n n n n n n n n n
(O (O €O (O (O (D (O O W
X X X X X X X X X
WO NOUEWN =
n n n n n n n n n

X
X
X
X
X
X
X
X
X
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/O manipulation

#include <iomanip>
std::setw(int n);

*INEE : 7 F—1{E cout BUTTZ=RRE _FE.JX% N 'ﬂﬂ?ﬁ:

E’T"F'Eﬁ Ze N —ETRERERIIRKN o

setw() 2% :
http://www.cplusplus.com/reference/iomanip/setw/
iomanip.h &% :
http://www.cplusplus.com/reference/iomanip/
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2017/2/8

Example of using setw()

<iostream>
<iomanip>
std;

*xargv) {
1 << endl;

setw(5) << 1 << endl;
11 << endl;

setw(5) << 11 << endl;
111 << endl;

setw(5) << 111 << endl;
03
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« inner loop B9 test thATAER outer loop BIEENERE |
for (int 1 = 0; 1 < 10; i++) {
for (int j = 0; J <= 1; J++)
cout <« << 1 <« << J <K i
cout << endl;

,0)

,0)(1,1)

.0)(2,1)(2,

0)(3,1)(3,

0)(4,1)(4, , 4)
.0)(5,1)(5, , ) (5,
,0)(6,1)(6, , 4)(6,

5

6 ,6)
0)(7,1)(7, , ) (7,

8

9

6,6
7.6)(7,7)
8,6)(8,7)(8,8)
9,6)(9,7)(9,8)(9,9)

,0)(8,1)(8, , 4)(8,
,0)(9,1)(9, , ) (9,

)

) (
) (
) (
)(
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Do-While

do

loop body;
while (test); l

. test. C++ expression loop_body

* Joop_body. C++ statement

e test & TRUE (non-zero) » FhEIEH 1T
loop_body °

. test & FALSE(zero) > FhLEERERE] -

« Note: test is evaluated after 4T

loop_body.

e do-while vs while
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While vs Do-While

2017/2/8

‘while: FcH|ETEM -

*do-while: Fff(—R)BFIEN(EAEE

S 1{5) o

do
while (test) loop_body;
loop_body; while (test);

l

0 F loop_body
n
loop_body T

I F

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

int 1 = 10; int 1 = 10;
while (i < 10) { do {
cout <« \n"; cout <«
1+4; 1++;
} } while (i < 10);
cout << cout <<
<< 1 << endl; << 1 << endl;

. . enter the loop.
After while, After do-while, 1 = 11

\n";
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BE
*For loop LEE A counter-based.

>BREEAY counter &)
>RSS5 EBERE—B counter 2UNa#E1EAAY

*While loop

e

2 A] 5 3

LEQE[E Y sentinel-based.

>test ¥ & sentinel value
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Break and Continue (1/2)

K
>k TPRTEEERY) switch TiEE
> REEATE
1. switch — {52 —1@ case » SIEM case FIR Pk
2. TEE —— PiRpiEE
continue;
> REEATEE
>R E kO E FEE - EFiiEIT test

>1£ for loop » EFT#AT re-initializer » F k0| ElF
0B » BT test
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Break and Continue (2/2)

A while EflF
continue;

/) dgER| tes F

T
loop body

break;
// PERBEEL loop_bock,l
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Example

AT EERNGERZ ?

for (int 1 = 0; 1 <= 20; i++) {
1.F (1 % 2 i @) Continue; 1357911 131517 19
cout << 1 <« ;

}
>SS B EE ?

>iE continue; KL break; HNER=E ?
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Ras |

 Control Structures (1Z#ll4548)
« FEERNBEML =) Bl TE4E)
 [FF2L4EMEML (structured)
 Conditional (Selection) —— if, else, switch
- [terative (Repetition) —— while, for, do-while

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




4R |

» Sequential —— C++ statements
« Conditional —— if-else, switch
 |terative —— while, for, do-while

Selection

|

<>

_.g)—

lteration Sequence

' '

- F
T .
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Outline

v Useful Skills
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BLEXER TV rand()

e##include <cstdlib>
int rand(void);

I8k ' X

—ﬂiﬂ\ﬁi\ © ~ RAND MAX HUZEE{E[2( -

- TARY ¢ —1E(ER 7 —EBLEGE T (seed) AT B

LY Zé REBERFB—R—Hx) °

(E—REE
ﬁﬁF/i L A RER
&) >

Ria—(EABRIBLBRE S (ex : IRTERT

«FMA srand(time(NULL));
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BLEFEF R E R srand () B ER Y

time()

e##include <cstdlib>
*void srand(unsigned int seed);

+INEE : FIEBLEFEF (random seed) °

*#include <ctime>
*time t time(time t* timer);
‘INAE © EEESRIBAT (timestamp) o
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A BT &t E R SEL 2N

*rand(); E’J%B‘éi% © ~ RAND MAX

E

ZZIJHH—;%B

REIFEEL 0 ~ 97

dﬂﬁﬁ BEEF %

-% ; r‘and() / 10;

* W{a[A EE B

E

ARIEEE 1 ~ 107

E r‘and() / 10 + 1;

« W{alAFECE

E

« X I ranc

2017/2/8

Uﬁﬂl%& 3 ~b?

() A (b-a+1) + a;
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Example —— Without srand()

std;

main( argc, x*argv) {

( 1 =03 1 <10 § i++)
cout << rand() % 10 << °
cout << endl;
03

B—RIIT

1740948824

el — —

E_RHIT

1740948824
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Example —— With srand()

main( argc, xxargv) {

srand(time(NULL)) ;
( i =03 1 <10 5 i++)
cout << rand() % 10 << '
cout << endl;
03

B—RIIT

830300291239

% RITT

3893098346
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=% R R

1. Counter
2. Flag
3. State (Mode)
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Counter

»Counter Z&{ :

int lower_case_count = @; // Counter
char ch;
while (cin >> ch){

if (ch >= "a' & ch <= 'z")
lower case_ count++;

cout << "lower case count:
<< lower case_count << endl;

K g A8 BT Ctrl-Z (DOS) g Ctrl-D

(Linux) - 3% Enter ZREk i while @ E

R EREN(1E SN ~ BRI -

12jDjkYQugk4
~Z

lower case count:

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

-Flag SR - FARKRMRITAARR » FlaNA T E > £55E

bool isDead = false; // flag
while(..){

isDead = (hp <= 0);

if (isDead) ..
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State (Mode)

- State (Mode) B8] : FARKRTRZITARR - HlUIZEIH
ol( ENAER) Lféiﬂ‘ 5= Wi

int dir = @; // State => 0: up, 1: right, 2: down, 3: left
char c;

cin >> c;

switch (c){

case 'w': dir = 0©; ; break;
case 'a': dir = 3; ; break;
case 's': dir = 2; ; break;
case 'd': dir = 1; ; break;

default: ..;
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Good Coding Practice

vERE—/NEFECRIE (cout)

v R
v —H i coding style

A {} —EREIEE ~ R G
vIE4R1E

« BIRR AL (next chapter)

- (F1FEEE B EIT A (unit-test)
B R
vV Z[RIBEFRIFMY

*lEorBor0> B or FEHS------
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Outline

v Some Practices
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Some Practices



{EZ Part |
Portrait ASCIl Table

>1g20UfE ASCll.cpp
> E[JH FfA printable set of characters (32 to 127) of
the ASCII table.
»You may use nested loops.
» Think how do the outer and the inner counter go.
for (int i = ?; 1 < ?; i++) {
for (int j = ?; j < ?; j++)
cout << ? << "\t';
cout << endl;

¥

» You may use type casting.
try int i = 65; cout << (char) 1i;

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



@
A
B
C
D
E
F
G
H
I
J
K
L
M
N
0
P
Q
R
S
I
U
v
W
X
Y
2
[
\
1

e = NI X ECC rt+» YTOT O I 3F HX-H-TOW -hD QO

=2
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{E= Part I

Move Boxes

> 1222 0UYE movebox.cpp

>A n AT Ak L
A > 1851E E"\?ﬁ%%@x&iﬁ"\ ’

zrﬁbn

e TR B & —*k o

»Input: E—EAZFEHEE (n) -
'53_1|EI§QTT"—E5F'§T.VL,\%I( ) > 1R

Em% n ==0>1%MH n {ANF

~

TJE«

>Output: Bx/MRENREN #move
_ 2?2

3 times

HERE FRUEEN (4BF] == m)

Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.
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Slighten@SlightenCheng ttys000-bash 06:28 ~/demo $ g++ movebox.cpp

Slighten@SlightenCheng ttys@00-bash 06:28 ~/demo $ ./a.out
515

32451 | R AEFAREESL

#move = 3
Slighten@SlightenCheng ttys000 ~/demo

Slighten@SlightenCheng ttys@00-bash 06:28 ./a. 4 20
6662

ffmove = 3

Slighten@SlightenCheng

Slighten@SlightenCheng ttys@00-ba: ./a. 315
6 12 1212

00000 12 #move = 7
#move = 10

Slighten@SlightenCheng ttys000 ~/demo
Slighten@SlightenCheng ttys0@00-ba: ~/demo 399
5 15 0 0 99
#move = 3 Slighten@SlightenCheng ttys000-bash
2 100
19
#move = 49

Slighten@SlightenCheng ttys000

Slighten@SlightenCheng ttys@00-bash ~/demo
525

44449

#move = 4
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EZ% Part Il
Catch Pokemon! (1/2)

| 2 6:57

2017/2/8
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> g2 NUYE catchpoke.cpp

> amaE R ﬁﬁﬂjyﬁ%%ﬁ’]ﬂ\ ’ ?.E'l%ﬂi_ﬁm IRE

Y_ZKZ@B ) ﬁE?’]T)’EUAzEH' S E B o REXIRAVERAIE
18 A D By AHEEFEERIK "H/\gl__liﬁ;r
TIJ\ué_ E IS E BATAEHE - AEEERIES

»Input: E—HEZF X, y =IRAY GPS F“?FELLE(
%}:E Z EEH) ? 'fﬁ N ZE%&% X Y1a X2’ YQa . Xn’ y % n
&5 E BIIM EGPS & FME(K%F@ 7 i)

>Output: FxZEEHZIRMREE EEH #pokemon
= ???
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Hints

—

input FEFZ2HF I gE A 2EEY (use double)
2. IERE AT\ AELTVEERE A TV

distance = +/ (x — x;)%2+(y — y;)?
3. AR 4 double sgrt(double x);
= #include <cmath>

FHiAiE2Z . http://www.cplusplus.com/reference/cmath/sqgrt/

2017/2/8 Copyri ight © 2016 Slighten and GOTC. Permission required for reproduction or display.
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Slighten@SlightenCheng ttys@00-bash 07:21 ~/demo $ g++ catchpoke.cpp

RN E lSlighten@SlightenCheng ttys@00-bash 07:21 ~/demo $ ./a.out
%)

_ TR
G 105 @ E

E=4=1:0] v =g
B
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Testcases Generator

- output.cpp + (~/demo) - VIM

#include <iostream>
#include <ctime>
#include <cstdlib>
using namespace std;

// BE -5 ~ +5 BZEABELE
double r(){

return ((double) rand()/RAND_MAX - 0.5) * 10;
}

int main(){
srand(time(NULL));
int num = rand() % 1000 + 10; // E4 10 ~ 1010 #HAIE
while (num--){
cout << r() <<
}

1
2
3
4
5
6
/
8
9

<< r() << endl;
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Complicated Testcases (1/2)

* inputl.txt: total 80 pokemons
#tpokemon = 26

e http://m101.nthu.edu.tw/~s101021120/Myweb/data/input1.txt

* input2.txt: total 130 pokemons
#tpokemon = 53

* http://m101.nthu.edu.tw/~s101021120/Myweb/data/input2.txt

* input3.txt: total 937 pokemons
#tpokemon = 279

* http://m101.nthu.edu.tw/~s101021120/Myweb/data/input3.txt

* input4.txt: total 313 pokemons
#tpokemon = 162

* http://m101.nthu.edu.tw/~s101021120/Myweb/data/input4.txt

* inputb.txt: total 663 pokemons
#tpokemon = 286

* http://m101.nthu.edu.tw/~s101021120/Myweb/data/input5.txt
2
. 27 ~ 0.785938 (FEZERIERILCTN , A38H ? MAEENAIERE0,0))

102 total
2017/2/8 Copyright © 2016 Slighten and GOTC. Permission required for reproduction or display.
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Complicated Testcases (2/2)

. 5T < 0.785938 (FEZEARIERILONMON |+ mun i BIE(0,0))

102 total
* input6.txt: total 440 pokemons
#tpokemon = 343, 322 ~ 0.77954545

440
 http://m101.nthu.edu.tw/~s101021120/Myweb/data/input6.txt

* input?/.txt: total 861 pokemons

t#tpokemon = 684, % ~ 0.79442509

 http://m101.nthu.edu.tw/~s101021120/Myweb/data/input7.txt

* input8.txt: total 668 pokemons

#tpokemon = 537, 2 ~ 0.80389222

* http://m101.nthu.edu.tw/~s101021120/Myweb/data/input8.txt
* input9.txt: total 89 pokemons
#tpokemon = 67, = ~ 0.75280899
+ http://m101.nthu.edu.tw/~s101021120/Myweb/data/input9.txt
 input10.txt: total 124 pokemons
#ipokemon = 92, — ~ 0.74193548
* http://m101.nthu.edu.tw/~s101021120/Myweb/data/input10.txt
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itk &% (Monte Carlo Method)

= E FRI—BENA ARS8 EK r 198E » &
HHFEENHNE—FIEN > xEIEESERER Z (B
B F A mEmfELEE)

 Wikipedia: https://zh.wikipedia.org/zh-
tw/%E8%92%99%E5%9C%B0%E5%8D%A1%E7%BE%85%E6%96

%B9%EB6%B3%9570ldformat=true

I‘

[ ]
Jlin

SH-RES . 1E30000 g . . . ] s
gfz1§;§£§§§;§ioﬁi§/ﬁ EREH2, Tiﬁﬁ;xﬂﬁ'ﬁ.@i:ﬁﬁ%ﬂfé, m%;)30000f[9§%%ﬁ Efﬁgiﬂﬁ:%ﬁ&{ﬁ%n{é B 30000 {ERHEE;
' T MRS R0 0790, S AR R EIRE0.07%.
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{E% Part IV:
The 3n + 1 Problem with Exception Handling (1/2)

>1E30UYE 3n+1.cpp

1. prompt "enter a positive integer: “
2. cin ERE®A 1 @ n
3. & n BIEEH
« HATEE
« B nAFE > n=3n+
- EnAHBHB-n/=2
«c BEZln==124A1L
- W n BOEMEETRE
4. F n JEIEEE > :5EHE output n + “ is not a positive integer” » ZA1&

ELERET
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{E% Part IV:
The 3n + 1 Problem with Exception Handling (2/2)

> Hint:

1. Q0] FEr n Z1EEL ?

2. 3alFliEh n HFBEEEEL ?
3.loop B9 test BATEE?

4. 7E{aBF cout?

5.You may use /, %, cin, cout
6."while" or "for" loop?

7."? " or "if-else"?
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3n + 1 Pseudo Code

input n

. print n

if n =1then STOP
ifnisoddthenn < 3n+1

else n « g
. GOTO 2

o oA wN S
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enter a positive integer: -3 enter a positive integer: 8
-3 1s not a positive integer

enter a positive integer: © enter a positive integer: 15
0 is not a positive integer 15 46 23 70 35 106 53 160 80 40 20 10 5 16 8 4 2 1

enter a positive integer: 27

27 82 41 124 62 31 94 47 142 71 214 107 322 161 484 242 121 364 182 91 274 137 412 206 103 310 155 466 233 700 350 175 526 263 790 395 1186 593 1780 §
90 445 1336 668 334 167 502 251 754 377 1132 566 283 850 425 1276 638 319 958 479 1438 719 2158 1079 3238 1619 4858 2429 7288 3644 1822 911 2734 1367
4102 2051 6154 3077 9232 4616 2308 1154 577 1732 866 433 1300 650 325 976 488 244 122 61 184 92 46 23 70 35 106 53 160 80 40 20 10 S 16 8 4 2 1

enter a positive integer: 1 enter a positive integer: 22
1 22 11 34 17 52 26 13 40 20 10 5 16 8 4 2 1

enter a positive integer: 3 enter a positive integer: 128
310516 8 4 21 128 64 32 16 8 4 2 1
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Mini Project: I58{=

>TERIUIE guess.cpp

>EmfE player

1. BRSEELBESE—E range 0~99 ZEIMEIF (answer)
2. cout << "P1 enter the number (0~99): “;

3. cin >> guess;
4

. P1 535 (guess)

>EIEF > cout "P1 Win!" ZRTIBASTRIEEE
>guess LE answer /J\> cout “Too small!” > range AfX guess+1~99

n]lTIJ

>guess Eb answer K> cout “Too large!” » range XA ©~guess-1

>R P2 5 (FBRVETREE P1 [0 EEEZNER—ERE ? )
>EE—RABPE—ARwA -1 BERTEEALE

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



P1 enter the number (0799):

o0 small!
4 P2 enter the number (6799):
BtaE range HI BT oo large!

&2 ¥ N 1 enter t:he number (6%71): 54
oo larget

P2 enter the number (6753): 58

[ QHE% : oo large! _
/1L /G P1 enter the number (6753): 40
—_ 1/ 00 large!
1. P1, P2 x P2 enter the number (6739): 4

o0 small!?

,%'é'g},ft P1 enter the number (6739): 18
2- range & oo small!
P2 enter the number (19739): 25

3. j(/J\ny |§:§ﬁ 0o small!

P1 enter the number (26739): 31

4 5% =#¥|J|Z:Zﬁ 0o small!
. I==NAH 42, P2 enter the number (32739): 35
P2 Win!
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° 535 = P1 enter the number (0799): 2
ren Too small!

1, %ﬁﬁiﬁf}_%ﬁ?ﬁ” %ﬁ FT’ioe:;:;l:he number (3799): 46

P1 enter the number (4#7799): -1
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> EHH 2 B8E2{E range B EFREA TR

>;;f_&f) 1 SEEFNELEEE—E 0~99 NER(UaZE
>ER 1 BEEFEMERB WM ANEF

>[ER 1 B FIRELEPlayer 1 or 2

> [EE—(ELE (test £ ?)
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Template

#include <iostream>
#include <cstdlib> // rand(), srand()
#include <ctime> // time()
using namespace std;
int main(){
/* 1. declare upper, lLower, answer, guess, turn (1P or 2P)
* 2. random from 0~99, store in answer
* 3. do loop (what is the test?):
* 1) cout "P" << turn << "enter the number (lower~upper)\n"
* 2) cin guess
* 3) if (guess == ?) break;
else if (?) cout "(P1/P2) Win!\n"
else if (?) {cout Too small!; change range;}
else {cout Too large!; change range;}
4) change player (turn)
* end loop */

}
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Fun Project
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RIS EERER/

ni1) i

F—Fe58 10 WhAEES

H
2

BInFEmmEEE N

1RAIMEE 18} 2 K

Hip
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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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