WHAT YOU ALREADY KNOW

0 How to program computer:

Undergand prod em

H nd ou sd uion

A an howtoi nd enent sd tion
Wite progam

Using (g edt certered desi gn
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| dertify olj eds andther types
| dertify operédions neededtosd ve prod em

Arrange operaionsinsequence d geps(d gorithn), wh ch when apdied

toojedssdve prodem
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How IS PROGRAM ORGANIZED

) = s

Program code resides in “source” files (one or more).

Source files has extension cc (example Hello.cc).

execution of program starts.

You may use “header” files (with .h extension) to store declarations.

Each program must have “main” function, which is place where

[0 Order in which statements of program are executed is sequential!
Exanp e

Programming 1

mei ()

e /I Ded are vaiad e
an>>1;// Readfrominpu tovaiade

cou <<lI; /I Witetoou pu corterts o variad e
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REPRESENTATION OF STANDARD TYPES

Binary code:

Internally, everything inside computer is represented in binary code.
Smallest unit is called bit, it can has value zero or one.

Group of eight bits is called Byte.

Number of bits that can fit into processor register is called word (can be bigger
than Byte).

Example:
char a = 23;
Internally
a =00010111 in binary code
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REPRESENTATION OF STANDARD TYPES

Octal and Hexadecimal code:
Octal literals are starting with 0, hexadecimal with 0x
Example: 012 = 10 in decimal code

0x12 = 18 in decimal code

0 Real types
. floa —usudly 32 bt
. doude - wsudly 64 bt
. long doud e —usudly 96 a 128 Lt
Red types can be represert ed as “fi xed-pa nt” a “fl oeting-pant”.
H xed- pai rt:
mn
Whereineger pat ma dednmal pat ncanbe onitted
50 05 5 Al
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REPRESENTATION OF STANDARD TYPES

O Floating-point:
O xEn or xen
O Where x is is integer or fixed point real literal and n is integer exponent.

0 Example: 12 billion

. 012el1

. 12F10

. 120BE9

. 12€9

. 12E9

War n ng!
Inendly conplea wetype doud e when deding wthfloat. Sone
progamer never usefl od, instead d ways use doud efa red ofj eds
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REPRESENTATION OF STANDARD TYPES

Character literals are written in C++ as single character symbol enclosed
in apostrophes.

IAY, 5@1, i3!, E+!
Compiler stores this literals using their numeric codes in ASCII (in this
case 65,43,51 and 124).

Some characters has special purpose in C++, to describe them there are
escape sequences.

‘\ will print apostrophe

‘\n’ will print newline character
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ESCAPE SEQUENCES

Newline(NL or LF) \n
Horizontal tab \t
Vertical tab \v
Backspace \b
Carriage return \r
Form feed \f
Alert (BEL) \a
Backslash \\
Question mark \?
Apostrophe Y
Double quote W
With octal code \ooo

With hexadecimal code  \xhhh
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STRINGS

0 Related to characters.

O It's sequence of characters enclosed in double quotes.
Exanpl e
“Hlowold”
“BEte \"id” on oneline\nand your nane on and her\n’
Escape sequences can be used wthingring literd!
“\nt\a’
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EXPLICIT TYPE CONVERSION

0 type (expression)

O (type) expression

Where type is valid C++ type and expression is any C++ expression.
Example:

inta = 0;

float b = 5.4;

a = (int) b;

a = int(b);

EEE - (@ LB EE e
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INPUT/OUTPUT -~ INTRODUCTION

0 The line
#include <iostream.h>
enables I/O to be performed

Two variables are declared by C++
. dan defadt input sream
. cout defadt ou put sream

0 A stream is a sequence of bytes (characters) that can be read from or

written to
. an isagreamonthe keyboar di nput
. cout isadreamonthe sareen ou put
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INPUT

0 The extractor >> (called operator get-from) is used to read from the
input stream

inx
an>>x

causes an integer value to be read from the input and stored in x

O Note:
. Whenlooki ngfa theinpu val ueinthe sream the >> opera a ski ps any
lead ng whitespace charadte's and Sopsread ng & thefirg charader
thet isinapproprigefa the daatype (whitespace a dherwi se).

. If aninappropridecharade isread thedndreamerntesafdl g¢aeand
theret o thesaenentsinour programthat read froma n areignored
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MORE ON INPUT

0 The >> operator skips any leading whitespace characters while
looking for the next data value in the input stream

O You can use the get function to input the very next character in the
input stream without skipping any whitespace characters:

char soneChar;
d n ge(soneChar);

0 The ignore function is used to skip characters in the input stream:
dnignorg(200 ‘\ni);

0 The first parameter is an int expression; the second, a char value. This
skips the next 200 characters or until a newline character is read,
whichever comes first
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OUTPUT

0 The insertor << (called operator out-to) is used to add to the output
stream

cou <<"hdl o’

causes the characters hello to be written to the output stream and
onto the terminal screen

i x=100
cou << x

causes the textual representation of the value of x to be written to the

output stream
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FILE INPUT/OUTPUT

[0 We can define other objects of class istream and ostream
igreami nput Sr m
ostreamout puSr m

Therefore we can have

irt x
input Sr m>> x; /I readini nput
ou put Srm<<x; /l @rirt ot ouput

O In a similar way C++ provides streams which can manipulate files

Programming | Reminder2 -- 14




FILE STREAMS

0 C++ provides 2 file streams
ifsreaminpu filesream
ofstreamout put filesream

Must #include <fstream.h> to use them

0 Example:
# nd ude <dreamh>

irt nunber;
ifdream in("in da");
of sreamotut("out. dat");

in>> nunber;
ou << nunber;
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INPUT FILE STREAMS (IFSTREAM)

[0 Allows data to be read from a file
O An input file stream can be defined as follows:
ifgsreamdaream var(filenanme);

Example:
ifdreami nAl g"test. dt™);

. |If greamopened OK inHleevd uaesto podtive andthe Sreambecones
dtachedtothefileted. ddta

. If dreamopenfdled(eg file does nd ex g) inFleevd ugestozero

0 Important: Effects of reading data from file which has failed to open is
undefined
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OUTPUT FILE STREAM (OFSTREAM)

O Allows data to be written to a file

An output file stream can be defined as follows:
ofstreamsream var(fil enan®e);

Example:
dsreamout Flg("tenp. daa");

. If greamopened OK ou Fle evd ustesto positive andthe sream
becones atachedtothefil etenp. daa

. If greamopenfdled(eg nod sk space) ouFleevd uaesto zero

O Note:
. Ifthefiledready exi gsitscoterts wil be dd eéed
. If thefiledoesna exi g, afile wththe sane naneis aesed
. Datacan be appendedto afile by us ng condrudar wthtwo argunernts
ofsreamou Rlg("tenp. dad', i as: app);
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INTRODUCTION

[0 Suppose we want to draw 100 squares ? Surely we don’t want to write
out the square drawing instructions 100 times

0 Functions allow a sequence of statement to be referred to by a name
and parameterized

[0 Calling a function causes statement sequence to be executed and a
value may be returned when the function terminates

Parameterization allows the same function to be applied to many
different values without changing the statements

0 sqrtis function that computes square root of number, sqrt(4) computes
square root of 4, sqrt(9) computer square root of 9! Same sequence of
statements inside function, with different parameter returns different
value
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FUNCTIONAL ABSTRACTION

Also know as procedural abstraction

0 Allows program to be composed of collection of functions

[ (] [ o o] ) 9 (o]

Allows common statement sequences to be written once
Each function names a sequence of logically connected statements
Functions may call other functions
Functions has declaration and definition
There are void functions
Parameterized functions (there can also be default parameters):
. Fornd paaneteas
. Actud paranetes
. Paangter vaiades
. Fundionagurents

. Paangtesaeevd uded beforethey are passedtofundion
. Retunfromfuncion
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FUNCTIONS & SCOPE AND LIFETIME

O Functions can be inline

O

[5] ] D [w C[]

We use call by reference or call by value

. Sonetypes d vaiades canbe used oy ascdl by vdue ahersorly as
cdl by réerence sone can be usedin bahway

Function declaration are usually grouped together in header files
Scope — defines which parts of program can access a variable
Lifetime — defining when are variables created and when destroyed
Files, functions and compound statements do define a scope
Concept of locality says that declarations are local to their scope

Scopes can be nested
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CONTROL STATEMENTS -~ INTRODUCTION

[0 Determines flow of control in program

0 Allows selection of execution

l

TRUE )
Assertion

Statement 1A

!

FALSE

A

Statement 1B

Programming |
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IF-ELSE STATEMENT

00 Example:
# nd ude < ostream h>
it nan)
{
irt const nin=Q nax =100
it num=23

if (num>= nn & num<= nax) {
cout << num<<"“isbd ween*;

cou << min <<*“ and “ << nax << end;

}
dse
cout << num<<*isnd be ween*;
cout << min << “ and “ << nax << end;
}
reunQ

Programming 1
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CONDITIONAL EXPRESSION

0 C++ provide tertiary operator ?: as an alternative to if-else
. Unlikeif-dse 2 can be used wherever express on can be used
. For nat:

expr1 ? expr2 : expr3
. Read as

if exprlevd uatesto TRUEthenrauntheresdt o the evd udi on o
expr2 dsergurntheresdt o the evd uaion of expr3

if (@>b
max =g isequ vdent to max =(a>b ? a: b
dse
max = b
0 Note, given result = (expr) ? float: int;
result will be of type float
THE SWITCH STATEMENT

[0 This is used for multi-way statements and is also known as a case
statement

. Alows sdedion o onefrom nany chad ces
. For nat:
swtch (irntegrd Express on) {
case const_exprL:

gaenents
case cond_exprz
daenernts
case condt_expr3:
gaenernts
defaut:
saenernts
}
Execution wll fdl throughtothe next caseif alreakis na farced us ng a break
daenernt
Programming | Reminder2 -- 2
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ITERATION STATEMENTS - INTRODUCTION

O lteration allows a group of instructions to be repeated a certain number
of times without having to rewrite each instruction

While (expression)

FALSE LR

statementl

statement2

While Statement - Flow of Control

Programming |
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ITERATION -~ WHILE

0 Repeatedly execute a statement sequence while some condition is
true

0 While Loop Format
while (control-expr)
statement

This means while the control-expr evaluates to true (non-zero) the
statement will be repeatedly executed

. The gdenen may be aconpound gaenent and nust causethe vd ue o
the cortrd-expr to changetofdse (zerg inorder tote ninaethel oop

. If the cortrd-expr never becomes truetheloop wil na be ertered
. If the contrd-expr does nat changetofdsethel oop wil rever te nnate
(wll goonfaever)

Programming 1
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ITERATION -~ DO-WHILE LOOP

0 A do-while loop is similar to a while loop except that the loop test

comes after the loop body

0 do-while Loop Format:

Programming |

do
statement

while (control-expr)

The body of a do loop is executed at least once
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ITERATION - FOR LOOP

O For Loop Format:

for (expression1; expression2; expression3)

statement

daenent nay be conpound staenert
express onl nmay bered aced by a ded ardi on
dl three express ons nay be omtted

The express onstrand éeto

Programming 1

far (i rit-expr; condti on-expr; updet e-expr)

daenent
irit-expr is wsedtoiritidizeloop vaiades e g
condtion-expr is usedtotes for theend of theloop eg
updae-expr isusedto updaethel oop vaiadle eg

el =
i <10
i ++

Reminder2 - 28
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JUMP STATEMENTS

O Jump statements allow the early termination of loops
return, goto, break, continue, exit

These cause unconditional branches

return will return to the calling function

goto is bad practice and will not be dealt with
break will exit the inner most loop

continue will force the next iteration

exit will quit the program
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ARRAYS - INTRODUCTION

0 An array is a collection of variables of the same type referenced by a
single name

. Consigs d conti guous nemory | ocati ons
. May besndea mitid nensi ond

. Each aray d erent isindexed by its postioninthe aray
Hereisanaray X wth 10 denernts

x LI Pl rl]

051 2 W3 t4eh s 6w T8y

0 C++ supports array types allowing array variables to be declared

Programming 1 Reminder2 -- 30
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ARRAY DECLARATION

0 Type name[size]; // for 1 dimensional array

where size is a non negative constant

O An array of 10 integers is declared as
int x[10];

. The square lrackets denaetha the vaiadexis d an aray type

. The congtart 10 dend estha the aray hasten d enerts- the aray d zeis
10

. Thedzed thearay g veninthe ded ardion nust d ways be a congtart

Programming | Reminder2 - 3

ACCESSING ARRAY ELEMENTS

0 To access a particular array element the index operator is used
int a;
a =Xx[1];

O will get the value stored in an array x at index 1

0 The index operator is denoted by square brackets and takes an integer
expression as its argument

[0 A value can be stored into an array using the same operator on the left
side of an assignment

x[4] = 10;

Programming 1 Reminder2 -- 32
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INITIALIZING ARRAYS

O As with variables arrays may be initialized on definition
it nunberg{10] ={0123456789};
Thissdsthe vd ue d the aray d enert tothei ndex

0 The declarations may be unsized

it nunber] ={0123456789};
The conpil e daea mnesthesize d the aray fromthe nunber d denerts

0 A string constant syntax may be used
char gringl[] ={*h,’ &,’I",’I'’d,'\0};
char gring2]=“hdl d’;

Ingring2 anull charader isatonaticdly addedtothe end d the
sequenceto nakeitsdze 6

O This is not a string but an array of characters with size 5
cher lated] ={"h,’e,’I')’I'/0}

N-DIMENSIONAL ARRAYS

[0 An array of any dimensions can be declared by specifying all the
dimension sizes

int x[10][20][30];
int y[5][10][15][20];

[0 N-dimensional arrays are implemented as an array of array of array,
etc

O Itis always possible to take an n-dimensional slice from an array
x[11[2]; /I Gives an array of int

y[11[2]; /I Gives an array of arrays of int

Programming 1 Reminder2 -- 3¢

17



SRUCTS AND UNIONS - INTRODUCTION

O

Whereas an array is a collective type of like elements, a struct is a
collective type of arbitrary elements. A struct is defined as follows

Usage:

struct unique_name {member _list};

Each struct must have a unique name. This name is a new type that
has been defined by the programmer

The semi-colon after the last brace is essential to the definition

member _list denotes the field(s) of the struct
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STRUCT EXAMPLE
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Imagine a C++ program that is used to keep track of customers bank
details. A suitable struct for such an implementation may be

struct bank_record

{
int acc_number;
int date_of birth;
float current_balance;
I3

The unique_name bank_record is now defined as a new type and can
be used accordingly

18



STRUCTS AND FUNCTIONS

0 Structs can be passed to, and returned from, functions in the same
way as any other variable type, e.g.

bank_record find_record(int acc_num);

is a function that takes an account number and returns the necessary
instance of bank_record

0 Equality (==) and non-equality (=) are not defined for structs.
Although the programmer may define these operations (or define
function that will compare them)

O sizeof operator on struct may return different size then sum of size of
all struct members! Reasons behind are architecture dependent (some
types are aligned to certain boundaries in memory).
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UNIONS

[0 A union is a struct that holds only one of its members at a time during
program execution.

Usage:

union unique_name {member _list};

Example:

union WeightType

{
long wtinKgs;
int witlnPounds;
float wtinTons;

b

Programming 1 Reminder2 -- 3
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SORTING

O

Computer science theory says that most of computer science
problems involves sorting.

0 Sorting: “Arranging components of a list into order”

[0 There exists plenty of algorithms used to sort arrays or lists, important

[l A [ o]

is “how effective” they are.

Best known algorithms works with O(nlog, n) complexity.
Most simple ones are usually O(n2).

Try to write down list random list of numbers, and sort them.

Can you figure out algorithm you use? If you can describe your
intuitive way, you can write a program that implements it.
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“Bic O”’NOTATION

Need a measure of the amount of work required by an algorithm
relative to the size of the input.

. dlows conparison o dfferent d garithns tosd vethe sane prod em

. mekeit rddivetotheinpu dze because you wou d expect dl dgaithns
todo nore work when g ven nor ei npu

The linear search algorithm is said to be an O(n) algorithm for both the
average case and the worst case, where n is the length of the list to
search.
. Qn)isread“order n’
. ths neanstha the anount d wor k done by the d garithmi s proporti ond
toc*n where cis acong art
. We don't necessarily know ar care wha acis bu we knowthd itisa
congt art

. cistheoverhead d search ng one nunber inthelig
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