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Why Coding?* (1/2)

go R&'a.sonﬂ 'F,oTa'a.ch Corlnigz

@ Cnd,m& suﬂ:ur'l's many *x

PrlnnP'IH of mathematics.
- 9 Codinj teaches ?nbknc suhm_g

and geih ui/ llﬂllh‘hf.ll

fndlrj is mdum
t IBU-tl'r.{S S&'I‘F confidence.

@Eﬂdlrﬂ is a P|q¢¢. for students e
ke risks §
'Fﬂul' Iaﬁl'j.

q Cudinj, teaches iqrﬂ-
te ira with gpmes *\"

and animations.

hklﬂj ikl“i
®Cod‘_mﬁ S a new +E|P

Cbﬂ.ln_, J-ﬂ‘l| nlu
teamwork § gk
collaborative &l e

\ |nrjf. art of Rture ers.
Qﬁaiinj empowers studenfs and gives | B ' é
m tols to urpuss themselves in "“I!ﬂ :

cool S skills .
{,niinj can fic
Cnd.mj allows S'I'I.dtﬂ'ﬂ to P :-""-1-"
create content not Coalmg gives you
Just consume it SUPER POWERS !

*https://brianaspinall.com/10- reasns -to-teach-coding-sketchnote-by-sylviaduckworth/
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iw 3§ APCS*

» Advanced Placement Computer Science
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*https://apcs.csie.ntnu.edu.tw/
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ﬁi;\ : ‘:‘;‘LE‘NS{E
e HiEsa(5 4 w) u@ I N L R
FE KRR RIGFE S
° ,E'J,%%E |
— #% 3V 3F {7 3¢ H¥(code tracing)
— #%. 3V 3 7 (code completion)
— #2.3% 1% 45 (code debugging)
— ##.3% 3T 5¢ 4 F7(code performance analysis)
— A L& 32 i% (basic concepts understanding)

c BEP ERZREMRNVE B CHET AL
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o #2;V2% 2+ A 4 (basic programming
concepts)

o F#LA)| Ak (data types) » ¥ #(constants) > % #ic
(variables) » 4Rz (scope) : 2 3= (global) / % &
(local)

* #r#] .5 #(control structures)

o i g% 55 #(loop structures)
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A R BR G (2/2)

e 3 7% (functions)

e 1% (recursion)

o L 7|22 &4k (arrays and structures)

* A # 5 % (basic data structures) > @ 4% ¢
i= 71| (queues)fv3a & (stacks)

o H A% & ;% (basic algorithms) » & 3% :
#t B (sorting) f-4&= (searching)
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(A) 1275
(B) 20
(C) 1000
(D) 810

for (1=17 i<=100;
Blx] = .43

}

al0] =

printft ("sd\u"™;

i=i+1) {

a[50]

+a | 301} ¢
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Y

. ﬁi;—j ~ 3 ﬁi;—j 41 (Input and output)
o ¥ iFiF ¥ (arithmetic operation) B IEIE B
(logical operation) » = ~:& & (bitwise

-nu\f

operation)
o ¥ % X|¥7eE % §% (conditional expressions and
o
loop)

o 'L 7|2 B4 (arrays and structures)
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« F (character) ’ 3 (string)
o Inicrd ¢ ¥ e (function call and recursmn)

« RHT n‘\i‘sﬁ; (basic data structures) » = 3% :
=71 (queues) » & & (stacks) » &5k B (tree) » B2
(graph)

o A w5 ;% (basicalgorithms) » & & :
# 5 (sorting) » 4&= (searching) » & = ;2 B (greedy
method) - # it #f.3| (dynamic programming)
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PR EmmAE  MIE_B2E - oJDIRAERERER - BRI —2E21 EAZHAEAEAEE) -
HEFE N EETHER I TRl ARERERS D E L,Us_’zﬁjf"‘zﬂlﬂaﬁff_ﬁ T - ERAIRBRIEDE
ETERARESIMS 2 BEAZ 2R - ILEFIREIL © "worst cases w7 8 AZFES A
gD EES - BIREIE "bestcase s -

iT BREBHEE  SEHEEA0~100B2E - BHEEKRT -

B A SH5— : B A0 : N
10 1 2

0 11 22 33 55 66 77 99 88 44 13 73 65

& i EB A — - g A _ B F 1 =
0 11 22 33 44 55 66 77 88 99 13 65 73

55 13 best case
66 worst case 65
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Structured Programming ”

o Astructured program should be written in only
three control structures [Bohm and Jacopini]

— Seguence structure

 Built into C/C++-- statements are executed sequentially by
default

— Selection structures
o C/C++ has three types-- if, if/else, and switch

— Repetition structures
e C/C++ has three types-- while, do/while, and for

©2020 %L+ BT % AE S pl K 31 APCSZE 353 &
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Structured C/C++ Progr

e Astructured C/C++ program can be constructed
merely from three control structures resulted from the
following statements

— sequence, If, if/else, switch, while, do/while, for
e The above seven statements can be combined in only
two ways
— Stacked
— Nested
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The If Selection Structure
‘stater:]entl ‘
.<-s.t.€;1.tement1>

If (<expression>)
<statement2>

<statement3> False ‘ statement?2 ‘
: I
]exﬂ[?‘

ifstatement [Gtaements |

 [ndenting makes programs easier to read
— C/C++ compiler ignores whitespace characters (Blank, Tab, Enter)
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v

<statement1> ‘statementl ‘
If (<expression>)
<statement2> Jentry|
else False Expression True
<statement3> } ‘
<statement4> ‘statement(% ‘ ‘statementz ‘
...... I 1
]exit[i
/ ‘statement4 ‘

If/else statement

v
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If/else If statement

©2020 kL4 BT % AR d Bl ¥KE APCSZ 324 /i



Dept. of ECE, TKU

Spring, 2020
The switch Selection Structure
‘ expression ]entry[
- Cai; a )True >| case a action(s) I—;l break

False \
- case b )True >|case b action(s) I—bl break I_’

False I
— — e > _True 40ase z action(s) I_.l break I_,(%

False
| default actlon(s) |

Jexit] {3

© 2020 & i+ SRS 36 APCSZ% 353 &
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Without break Statements
‘ expression ]entry[

3

-— case a )True .l case a action(s) I_l
Falsel

- case b —11ue >|case b action(s) I—‘
Falsel
; Y
- case z LS ,l case z action(s)
Falseé
<

| default action(s) |

_ » Forgetting a break statement
Jexit[ | when'itis needed is a logic error
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<expression> <statement>

while-statement
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The while-break/continue Stru re

<expression> <statement>

The while loop with break/continue statement
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The do/while Repetition Struct

<expression>

©2020 iz~ F A L A F Bl R 40 APCS% AT i

do/while-statement




<expression>

The do/while loop with break/continue statement
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for-sta

<loopContinuationTest> <statement> <increment>
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<initialization>

<loopContinuationTest> <statement> O <increment>

The for loop with break/continue statement
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'L (Ar rays) ( 1 /2) —

e A set of related data items, called elements,
with the same type

o Syntax for declaring arrays

<type> <array_hame>[<array_size>];

E.g. int c[12];
Similar to normal variables, multiple arrays of the
same type can be declared in a single declaration
statement

E.g. int b[100], x[27];

e <array_size> should be a constant value or expression, I.e.,
determined In the compilation time
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'L ;'J (Arrays) (2 /22 S

 All the elements of an array have the same name

— In addition to the array name, referencing to a specific
element needs to specify its position_number(subscript)

Syntax: array_name][ position_number ]

— The position numbers are between 0 and array_size-1

e E.g. Ann-element array c consists of the following elements
c[0], c[1], ..., c[n-1]

o Array elements are like normal variables
— E.g. c[0] = 3; cout << ¢[0];
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F B (Strings)

e 1-D Arrays of characters ending with the NULL
character (\O'—ASCII 0> 8 ¥ 3 =) >
defined in iostream
- E.Q.

char string1[] = "hello™; //implicitly append "\0'

char string2[] = {'h', 'e' I 'I' 0", "\0" };

char string3[] = {'h', 'e’, o} /INote!! not a string
— Subscripting Is the same as for a normal array
e E.Q.

string1[0] is 'h'
string1[2] is 'l
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Characters vs. Strings

e Character constants

— A character enclosed with single quotes,
e.g., 2’

— A 1-byte unsigned integer, e.g., ‘Z’ represents the
Integer value of z -- 122 in the ASCI|

e String constants
— Enclosed with double quotes, e.g., "'l like C++"
— Array of characters, ending with the NULL character ‘\0’
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2-D Arrays (1/2)

e A 2-D array can be viewed as a table consisting
of rows and columns

— Declaration syntax
<type> <array name>[<row_size>][<column_size>]

— E.qg. int a[3][4];

Column O Column 1 Column 2 Column 3
Row O al 0 1L 0 ] al 0 1[ 1 1] al 0 1L 2 1] al 0 1L 3 1]
Row 1 al 1 1L 0 ] al 1 1L 11 al 1 1L 2 1 al 1 1L 31
Row 2 al21001 (gl 231011 a[l21[21 |a[21[ 3]

l— Column subscript
Array name

Row subscript
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2-D Arrays (2/2)

 An MxN 2-D array can be viewed as a 1-D
array with M elements, where each element is a
1-D array with N elements

- E.Q.

Column O Column 1 Column 2 Column 3

Row O af 0 1L 0 1] af 0 1L 1] af 0 1L 2 1] al 0 1L 3 1
Row 1 al 1 1L 0 ] al 1 1L 1] al 1 1L 2 ] al 1 ][ 3 1
Row 2 al 2 1L 0 1] al 2 1L 11] al 2 1L 2 1] al 2 1L 3 1

> Array a has 3 elements, each element is an array of size 4
» The order in memory is a[0][0], a[O][1]...., a[2][2], a[2][3]
(row-major)
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A Function Call

* Functions are invoked by a function call

— A function call specifies the function name and
provides the information (as arguments or
parameters) that the called function needs to finish
Its task

e E.g. sgrt(a) where “sqrt” is the function name and “a” is
the argument needed by function sqrt
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[ —

Function Operation Mode

Int main(void) Int square(int z)
{ {
intx, y: : control flow
for(x =0; x<=10; x++){ :
y ;sqligg(x); :
| Y control flow
cout <<y dl; — return z * z;

}
return O; ©
} }
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¥ 3% % $c(Local Variabl

o All variables declared within functions are local
variables

— The scope of local variables is limited to the
function In which they are declared

 Hidden outside the resident function

A function’s arguments are also local variables
— Get outside information
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2 # % #(Global Variables)

» Global(or External) variables are declared
outside any function definition

— Retain their values throughout the execution of the
program
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Y£.1% (Recursive Functions)

 Functions which may call themselves directly or
Indirectly (through other functions) are called

recursive functions
- E.Q.

int factorial(intn) //n! =n * (n-1)!, where 11=1
{
int product;
if(n 1= 1){
product = n * factorial(n-1);
}else{
product = 1;

}

return product;

}
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% 1 (Structures)

o Structures are aggregated data-types built using
elements of other data-types and/or structures

— Syntax of the structure definition
struct <tag>{
<elements of other types> //data members

»<tag> can be used to declare structure variables of type <tag>

»struct <tag> also can be used to declare structure variables of
type <tag>
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v 25 = / 2 » &
FyFRAEARE
Precedence Operators Associativity Type

1 [ ] > . left to right array index

2 ++ | - static_cast<type>() left to right unary (postfix)

3 ! + - ++ - & right to left unary (prefix)

4 * / % left to right multiplicative

5 + - left to right additive

6 << >> left to right insertion/extraction

7 < <= >= > left to right relational

8 == I= left to right equality

9 && left to right logical AND

10 I left to right logical OR

11 ?: right ro left conditional

12 = *= /= 0= | += -= right ro left assignment

13 : left to right comma

©2020 i+~ E7 8« 43 Bk 56 APCS % 31/




Dept. of ECE, TKU
Spring, 2020

\\P Y
S EEE 24 2 T gt
G, o HRE KA 2 F 0
ERCTELRE TR SIS RIS

R F A by o

©2020 ik BT 4 Az d B K 57 APCSE 35 &



New! APCS £ 37} &

o T X{xip|p H 202087 4P,
3 LHE-p 40 27D 4.

©2020 %L+ BT % AE S pl K 58 APCSZE 353 &



[ T — s
= w-— =
T ——— =z
il '-1'_:—"_"':;
e B ————
A = T

......

©2020 kiT+ BT % Mt plKE

59

APCS % 331



