
 

programy is understandable

2
correctnessandreliability
Maintainable
well design

Developmentprocess
D Analysis
Design
Implementation
Repeat

Syntax and semantics
Synatax is structure as semantics is to meaning

Synatax
0 Token Smallestpieceof pregnancy language
Expression group of token phase
Statement putting phasetogether meaningful

command

Semantics

Synatictiary Convent I CorrectSemantics
Cause pregnant crash



Grammar

definethesyna tax is the pregnancylanguage

expressions

term

L number

lg

Hello world

indude Lio stream t Not include in one fine
int main c g e Required EntryFunction Main fine
Std cent cc Hello world std end l
return 0 t O communicatedsuccessfulterminated

ofthe application No longer Reamed
A Bravesblock

Std cont define in tostream
K insert notation



11 11 String I character
Std end iostream

Std particularentity inthe standardnamespace

Object

buid types
Boolean Boo

character char
int Cont

Fluting double

Boolean character and int are intergalvalues

bool tree false

char a single character

Othertypes pointer Array references data structer
and classes

Boo



convert to integer true I false O
int 7 Bool O false not zero true

Char
26 charters ofEnglish
O 9
Basic punctuationcharacter
Escapecharacter use backslash

Int
Shout
it

long
threeforms

int
signed int
unsigned int

Integerliterals
Decimal

Binary startwithob int 5 0b11looto
fourforms

Octal Stant with a o int i 042

Hexadecimal start with Ox int i 0 42

Suffix
U a unsignedliteral lol u

L longliteral long i 1012



Floating pointtype
Computer approximation to themathconceptofreal

threefirmfooting
longdouble

suffix F float 3.14F

L longdouble

Variables
Name
Type

Attribute Address
Scope
Value

Lifetime

The 1stcharter mustbe letter

Righe case sensitive
Mt recommend to start with

Address

memory addresswheredata is



Type
it determine the

rangeofvalues the variable can store
setofoperationthat aredefinedof the value

Value
valueof variable is the contentofthememorycell

Define the same variable twice is an error

Lifetime
the time of variable thatbondwithmemoryposition

Scope
defineby 13
When a variablewith the same name exists in nested
scopes the variable in the inner scopehide the variable
in the outer suope

should declare a variable in as local a scope as

possible and closest to its first use as practicable

Declaration
Anoptional specifier
A base type



I
A declaration
Anoptional initilizer

Me int i 11

Baselypetdeclanatonoptional
initialized

Declanator

prefix on postfix comon declarationinclude

const
http
Mt const p

Preto
pre

inter pre
E int and post

int tmc post

postfixbind more tightly than prefix
declactononlyapply to a single nameonly

Constant
Cannotbe change after assigned use it by using
non type specifier const in the object's dedantion

const int ReadonlyVariable

I
Always start with K



ay

have to have initializes

Type Conversion
Narrowing Conversion

Convert a value to a typethat cannot store even approximation

of all the value inoriginaltype
ly double float rangeof double float

Widening Conversions
Can include at least approximationsofall thevaluesoforiginal
Type Alwayssafe
eg floats double

Implicittype conversion coerced

Automatic conversionofvaluesfrom one type to another
narrow wider

G 3.14 8 73.14 8.0 711.14
T

int double

int i 9.0 5.0 1 1.871
double d d 9 5 1 1.0



ExplicittypeConversion Cast

stastic cast atypeto cast value to cast

N Convent int valueof 5 double

static cast double s

Safe unsafe conversion

Expression and Statement

Expression

Anyvariablename constant on literal is an expression
Oneon more expressions combineby an operatoralsoconstitutes
an express

G Xty
4 3 2

Token the smallest pieceof aprograming languagethat has
meaning



Operator

unary operator 7

Binary operator
8 7

unary Binary operator Fy

x AT b C

if a is true x b

else X C

Grouping operators andoperands
precedence
associativity
orderof evaluation

precedence
hti EYE
G 3 4 5 3 20 23 not 7 5 35

Associativity
howoperatorsofthe same precedence are grouped
ey int i t

int ji o
j 5 j 5



TO i j while j 5 then i 5

Orderof evaluation
precedence specified howthe operands are grouped

es int i fi c x fac

fl and f a mustbe called beforemultiplication canbe done

Enron in Expression
Overflow whencalculation produces a resultgreater in

value thatwhichcanbe stored
es Max I

floating4 imprecise
ay O 15 0 15 029999

progagatesof error
A lotof floating imprecise causebig error whenrepeat

Statement



complete and meaningful command that can begiven to a

computer

eg int 1 5
int y fix x 3.5

Empty statement

es

Compound statement

refer as block notterminatedby semicolon

Branching
it
swith

if
if condition if condition 9
what I statement

else
what

optional else if condition 9

lswitch
switchCopcode g
case0 g
I



I
case l fallthrough
case2 9 f

default 9
I

shouldalwayshave adefaultcase
if default caseshould never execute treat it as error

Iteration
while
dowhile

for

dowhile
similarto while exceptthecondition is tested at the end

for
for C int i l i c lo t ti 9

procedure i
t

if i can
TdYes

execute I



loopcontrol
Break
Continue

Function
first line of organizationof programming
Small
Blocksandindenting
indent levelof functionshould not begreaterthan
one or two

Shoulddo onething
Shouldhave one levelofabstraction
write code that read like top down narrative

descriptiveName
Small ofargument

Monadicfunction

single parameter work as
1 Askquestionabout an object
2 perform an operation on an object

Dyadicfunction
two parameter
Con



Convent intomonadswhen possible

Triads
threeparameter

Avoid flag parameter split it instead
No side effect Cannotimply changedata on variable
Don'trepeat eliminatebypack into function

Function
Can avoid Return
parameterspecified in comma separatedlist

int Square int x

int Square int x 9
return X x

II include import for

Headen file
Containall theinformation weneed to understandhow to
call a function

17 17 17



IF A
t

use header implement

thefth header

Vector
sequenceofelementsofthatyoucan accessthe index
Storeboth size andelement

v DATAsited
data

declare Std vector aint ve 91 1,213,53
stdirectorcdouble V64

size

Theelement are givendefaultvalue accordingto type

Access 223 v22 19 v.at

ej.g It0
Size t Maximepossiblevector length

push back append data



Two dimensional vector

declare Std vector Std vector int rect

String
std stringcomplete thestring literal

substr x y substring

int Main
int main int ange chartangry

I t

length input list

argue initial with length I with programoutput name

Input Output
need to stream

write file
include c fstream

Std ofstream ofs f filename ext
if C ofS B open1
11do something

I
Ots cc Helloworld a std andl



I
bind to exist file will cause overwrite
If want to append use Std ofstreamofs f filename ext Std ofstream

app I appendtoend

Readfrominput
include iostream
Std stringfirstname
Std stringlastname
a

n'that's
whitespace as delimited

Std getline Std cin full name No whitespaceeliminate

wrong input
int i o t int i o

Chan c lo I double d o

int j O I Std cin mind

Std Cin n i n as j 3 1 4 In inputI3 1 4 In input is
I d o 14

I 3
IC

5 14 I



Readingfrom file
include f stream
Std ifstream its f filename ext
it C ifs isopera S
l
int is 0 103.14 text
double j to thenameext

Std string str
its ninja Str

i 10

J 3.14
Str i text

Struct
Struct is an aggregateofelements ofnearlyarbitrarytypes
Struct ContactS

stdi stray firstname
Std srry last name

3

Access Contact person
personfirst name Michael

Initiative Contact person f Michael Nowak 217244 erda.ie



I

Shouldfollowtheorder in streetdefine

Objectofstruct canbepasspassage to function
Cannotbeprinton compare

Write struct in t

Typename start withcapitalletter
Namedata membersare all lowercase
Use a structonlyfor passiveobjectthatcarrydata
deachstructaheadefle


