Programa “ConsoleRPN”

Programa criado com o Visual Studio Community 2013
para efetuar operacoes algébricas entre numeros,
uma calculadora funcionando com console usando RPN
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Objetivos da Aula:

Apresentar os conceitos de programacao da linguagem C/C++ utilizando um
exemplo de uma calculadora RPN (Reversed Polish Notation)

Conteudo/Assuntos Abordados:
Introducdo a linguagem de programacao C/C++.
Introducao ao conceito de classes e objetos em C++.

Competéncias/Habilidades:

Conhecer os recursos basicos da linguagem C/C++.

Capacidade de criar um projeto console no Visual Studio Community 2013.
Capacidade de entendimento de algoritmos e estruturas de dados.
Entendimento do uso de funcdes e os mecanismos de passagem de
parametros para funcoes na linguagem C/C++.

O aluno devera ser capaz de desenvolver aplicativos praticos.



O que significa uma calculadora RPN (Reserved Polish Notation)?
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Notacédo polonesa inversa

Origem: Wikipédia, a enciclopédia livre.

Notagao Polonesa Inversa (ou RPN na sigla em inglés. de Reverse Polish Notation), também conhecida como notago pos-fixada. foi inventada pelo fildsofo & cientista da computacdo
australiano Charles Hamblin em meados dos anos 1950, para habilitar armazenamento de memdria de endereco zero. Ela deriva da notacéo polonesa, introduzida em 1920 pelo
matematico polonés Jan tukasiewicz. (Dai 0 nome sugerido de nofagdo Zciweisakul.) Hamblin apresentou seu trabalho numa conferéncia em Junho de 1957, e o publicou em 1957 e 1962.

Conquanto rejeitado em primeira apreciac8o por parte da maioria dos utilizadores. sob a alegacéo de ser "muito dificil, preferindo-se a convencional”, tudo n&o passa de apenas impresséo
primeira de guem ndo tem familiaridade com a nova notacéo e, pois, com as suas vantagens. Quer na computacdo automatizada. quer no calculo manual assistido por instrumentos de
calculo (calculadoras, lato sensu), a notacdo polonesa reversa (RPN) apresenta as seguintes vantagens:

1. Reduz o nimero de passos dgicos para se perfazerem operagdes binarias e, posto que as demais operacdes sdo ou binarias puras compostas, ou binarias compostas com
unitarias ou apenas unitarias, o numero total de passos ldgicos necessarios a um determinado computo sera sempre menor que aquele que utiliza a sintaxe convencional (ldgica
algébrica direta):

2. Trabalha com pares ordenados a priori, somente definindo a lei de composicdo binaria aplicavel apos a eleicdo e a introdugdo do desejado par no cendrio de calculo. Até o momento
final, se podera decidir pela troca ou pela permanéncia da operacdo original.

3. Minimiza os erros de computac8o, automatica ou manual assistida;

4. Maximiza a velocidade operacional na solucdo de problemas.

Tudo isso pode ser facilmente constatado na tabela a seguir, por meio de contagem de nimeros de passos ldgicos operacionais para o modo RPN comparado com o modo convencional.

A notacdo RPN tem larga utilizacdo no mundo cientifico pela fama de permitir uma linha de raciocinio mais direta durante a formulac&o e por dispensar o uso de parénteses mas mesmo
assim manter a ordem de resolucdo.

ALGUNS EXEMPLOS DE OPERAGOES E NOTACOES

Operagao Notagao convencional || Notagéo Polonesa || Motagdo Polonesa Inversa
a+b a+h +ab ab+
a+b
i (a+b)c /+abc ab+c/
C
a-b—c-d
7—{ {(a*b)-(c*d))/(e*) /-*ab*cd*ef ab*cd*-ef*/
e -




Exemplo classico de calculadora que utiliza a Notacao Polonesa Reversa
(RPN)
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Como criar nossa propria
calculadora utilizando uma
linguagem de programacao

e uma interface grafica?



Criacao de um novo projeto no Visual Studio 2013 do tipo Console

Vamos comecar programando uma calculadora sem interface grafica.

Mew Project @
b Recent MET Frarnework 4.5 ~ | Sort by: |Defau|t 'l = = Search Installed Templates (Ctri+E) P~
4 Installed :
Win32 Console Application Visual C++ Type: Visual C++
4 Templates | Win32 C e A project for creating a Win32 console
; Ly Win32 Console Application e
Qi5Regiacts Win32 Project £ | Visual C+ + application
]
b UtAErLanguages h I Empty Project Visual C++
: Other Project Types
]
samples E I Makefile Project Visual C++
b Online
Click here to go online and find templates,
MName: ConszoleRPN
Location: CACIV2ZE02-15 - | Browse...
Solution name: ConsoleRPN Create directory for solution
[] Add to source contraol
C D el |




Wizard para criacao de um projeto do tipo Console “Vazio”

Win32 Application Wizard - ConsoleRPN

Welcome to the Win32 Application Wizard

Ovarview These are the current project settings:

application Settings » Console application

Click Finish from any window to accept the current settings.

After you create the project, see the project's readme. tet file for information about the
project features and files that are generated.

Cancel

B¢ ConsoleRPN - Microsoft Visual Studio ¥6 L] | QuickLaunch (Ctrl+Q) Pl - B x

FILE EDIT VIEW QT5 PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP Sign in E

Win32 Application Wizard - ConsoleRPN

Application Settings

Add common header files for:

Overview Application type:

indows application

Application Settings

() Static library

| Empty project

[ security Development Lifecycde (SD!
checks

< Previous Cancel

o |- W 0 - T -] P Local Windows Debugger - [Auto -] [Debug -] win3z -]
Solution Explorer v 1 x
@l e--anm|ls=
Search Solution Explorer (Ctrl+;) P~
557 Solution 'ConsoleRPN' (1 project)
4 %] ConsoleRPN
+& Bxtemal Dependencies
Header Files
=5 Resource Files
=5 Source Files
[owput
Show output from: -]
Solution Explo.. [ L s ey

Como comecar desenvolver
um programa do zero?



Criacao de um arquivo novo, com o nome “main” e extensao “.cpp”

D4 ConsoleRPN - Microsoft Visual Studio

-0 B8 R R
Solution Explorer - 1 x
@ o--Aip # =
Search Solution Explorer (Ctrl+;) P~

%1 Solution 'ConsoleRPN' (1 project)
4 [ ConsoleRPN
5 External Dependencies
Header Files
Resource Files

lec Add

Scope to This
New Solution Explorer View

X cut Ctrl+ X
I Copy CirleC
Paste Ctrl+V
X Delete Del
4 Rename F2

Properties

Output

B¢ ConsoleRPN - Microsoft Visual Studio

FLE EDIT WIEW QTS PROJECT BULD DEBUG TEAM IOOLS

o |iB-2 W 9 -0 | P Local Windows Debugger - [Auto ~| [Debug  ~| Win32 Bl =

FILE EDIT VIEEW QT5 PROJECT BULD DEBUG TEAM TOOLS

P Local Windows Debugger ~ | Auto ~|[Debug  ~| [Win32 -] A

B Class Wizard... Ctrl+Shift+X

Show output from: | 23

Y6 [J  QuickLaunch (Ctrl+Q) Pl -

2 x|

TEST ANALYZE WINDOW  HELP

trl+ Shift+ A
Shift+Alt+A
New Filter
% Class..

*  Resource...

Y6 [J | QuickLaunch

TEST ~ ANALYZE  WINDOW  HELP

Add New tem - ConsoleRPN

4 Installed

4 Visual C++

ut
Code
HLSL
Data
Resource
Web
Utility
Property Sheets
Test

Graphics

b Online

Name:

Location:

=

Search Installed Templates (Ctrl+E) P-

Type: Visual C++

C++ File (.cpp) Visual C++
Creates a file containing C++ source code
++
[H]  Header File Visual Co+
Click here to go online and find templates.
L PP
| C:\CIV2802-151\ConsoleRPN\ConsoleRPNY -] [ Browse.. |

Cancel

Selution Explorer -1 pp +
Gﬂ B-2 8 @‘ o 5= oneoleRPN -/l (Global Scope) -
Search Solution Explorer (Ctrl+:) P~
131 Solution 'ConsoleRPN' (1 project)
4 [%] ConsoleRPN
4 External Dependencies
4+ Header Files
1 Resource Files
%,
Output
Show output from: | B | & |z
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Implementacao do arquivo “main.cpp”

Estrutura basica de um programa em C

D& ConsoleRPN - Microsoft Visual Studio
FLE EDIT VW QTS

| Solution Explorer
W o-ed@mlo s =

Search Solution Explorer (Ctrl+;)

%] Solution 'ConsoleRPN' (1 project)

4 %] ConsoleRPN
45 External Dependencies
7 Header Files
4 Resource Files

4 .| Source Files
P *+ main.cpp

Um par de chaves define
um bloco de cddigo

A execuc¢ao do programa
inicia pela chamada da
funcdomain.

Solution Explo... [EeEEVTRERIETAE ¥ ET

A fung¢ao main pode ter diferentes assinaturas:
e main()

« int main(int argc,
« int main(int argc,

char **argv)
char **argv,

PROJECT BULD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP
‘@-0 B -2 W9 - -| P Local Windows Debugger - | Auto

>~ 1 x

Team Explorer

char **env)

Pl= B x
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Y6 [  Quick Launch (Ctri+Q)

Sign in

-|[Debug | [wirz2 A i = M

main.cpp* B X

| & ConsoleRPN {Global Scope)

Svoid main()

saipadalg

0%

Output

Show output from:

Todo programa em C contém pelo menos
uma fungao:

main

Nesse caso void main () nao requer
parametros e ndo retorna parametros.




Documentacao e referéncias para programar em C e C++

4% cplusplus.com - The C++ Rasnur(EsNEtml + \

(=& sy

home

Como imprimir dados na janela

o de um programa console:
Tutorials ©The C++ Resourcas Network, 2013
Reference = "
Articles Information Tutorials
ALl General information about the C4+ programming Lcarn the C++ language from its basics up to its most
language, including non-technical documents and advanced features.
descriptions:
« C++ Language: Collection.of tutarials covering all
+ Description of the C++ language the features of this versatile and pawerful
« History of the C++ language language. Including détailed explanations of 3
* F.A.Q., Frequently Asked Questions pointers, functions, classes and templates; kK|
among others...
« more...
LS| 5 ¢ library - C++ Reference [ +] BN
Reference Articles ¢ Al B ¥+ #
Description of the Most IMPortant dasses, functions and||Usar-contribUted articies, of das %
objects of the Standard Language Library, with categories: Search: _ E 1
descriptive fully-functional short programs as examples: = eh
» g o
. gf\g:ir}(a:ghsapnpl?;?ar Clibrary, is also part of the} cf:flard library Reference  C library register log in
TESTIBTaT, The StanaSTa T T TETTT + Windows AP )
Input/Output operatiens. » Other. C++ library
« String library. Library defining the string class. n -
« Standard containers. Vectors, lists, maps, sets.., |[[You can contribute your own articles!  (Information C |Ib|‘a I'y
* more... Tutorials
Reference C Language Library
Articles The C++ library includes the same definitions as the C language library organized in the same structure of header
Forum C++ Search Forum files, with the following differences:
Message boards where members can exchange Search this website: + Each header file has the same name as the C language version but with a "c" prefix and no extension. For
knowledge and comments. Ordered by topics: el ¢ fbrary: example, the C++ equivalent for the C language header file <atdlib.h> is <cstdlibs.
++ Programming Shther tgﬂ‘f are also available to searchl & o (asserth) « Every element of the library is defined within the std namespace.
is wehsite
<cetype> (ctype.h) Nevertheless, for compatibility with C, the traditional header names name.h (like stdlib.h) are also provided with
<cermo> (errno.h) the same definitions within the global namespace. In the examples provided in this reference, this version is used
i | <cfenv> (femv.h) = 50 that the examples are fully C-compatible, although its use is deprecated in C++.
- w 1= - <cfloat> (float.h)
<cstdio> (Stdlo.h) - <cinttypes> (inttypes.h) el | The are also certain specific changes in the C++ implementation:
z - =ciso646> (iso646.h z 3
C library to perform Input/Output 0 e (rs-m“s n) ) ® wchar_t, charld_t, char3z_t and bool are fundamental types in C++ and therefore are not defined in the
Input and Output operations can also be perforl + using the C Standard Input and Output Library e k;lu corresponding header where they appear in C. The same applies to several macros in the header
(cstdio, known as stdio.h in the C language). This libral what are called streams to operate with physical = <clocale> (locale.h) <iso646.h>, which are keywords in C++.

<cmath> (math.h)
- <csetjmp> (setimp.h)
-~ <csignal> (signalh)
- «cstdarg> (stdarg.h)
<cstdbool> (stdboolh) g

devices such as keyboards, printers, terminals or with any othel Waf files supported by the system. Streams
are an abstraction to interact with these in an uniform way; All stream imilar properties independently of
the individual characteristics of the physical media they are associated with.

The following functions have changes in their dedarations related to the constness of their parameters:
strchr, strpbrk, strrchr, strstr, memchr.

The functions atexit, exit and abort, defined in <cstdlib> have additions to their behavior in C++.
Overloaded versions of some functions are provided with additional types as parameters and the same
semantics, like float and long double versions of the functions in the cmath header file, or Long versions for
abs and div.

Streams are handled in the cstdic library as pointers to FILE objects. A pointer to a FILE 0B
a stream, and is used as a parameter in the operations involving that stream.

iquely identifies

There also exist three standard streams: stdin, stdout and stderr, which are automatically created and opened
all programs using the library.

conll

© Note on versions
C++98 includes the C library as described by the 1990 1SO C standard and its amendment #1 {ISO/IEC 9899:1990

@ stream properties

=<cstring> (string.h)

Streams have some properties that define which functions can be used on them and how these will treat the data <ctgmath> (tgmath.h) = and ISO/IEC 0899: 1990/DAM 1).
input or output through them. Most of these properties are defined at the moment the stream is associated with a - <ctime> (time.h)
file (opened) using the fopen function: * <cuchar> (uchar.h) i | C++11 includes the C library as described by the 1999 1SO C standard and its Technical Corrigenda 1, 2 and 3
Read/Write Access - <cwchar> (wchar.h) (ISO/IEC 9899:1999 and ISO/IEC 9899:1999/Cor.1,2,3), plus <cuchar> (as by [SO/IEC 19769:2004).
Specifies whether the stream has read or write access (or both) to the physical media they are associated =<cwctype> (wctype.h)
with. @ Containers: Other introductions by the 2011 ISO C standard are not compatible with C++.
Text / Binary # Input/Output:

Text streams are thought to represent a set of text lines, each one ending with a new-line character.
Depending on the envirenment where the application is run, some character translation may occur with text
streams to adapt some special characters to the text file specifications of the environment. A binary stream,
on the other hand, is a sequence of characters written or read from the physical media with ne translation,
having a one-to-one correspondence with the characters read or written to the stream.

Buffer
A buffer is a block of memory where data is accumulated before being physically read or written to the
associated file or device. Streams can be either fully buffered, line buffered or unbuffered. On fully buffered
streams, data is read/written when the buffer is filled, on line buffered streams this happens when a
new-line character is encountered, and on unbuffered streams characters are intended to be read/written
as soon as possible.

Orientation
On anenina_streams have na arientation A2 snan ac an innutfantnut anaratinn is narfarmad an tham thay

www.cplusplus.com/reference/cstdio/ # Headers ~




Tratamento de entrada e saida (io) em um programa em C

Bt | s < cstdio> (stdio.h) - C++ Reference [ +] = |

1 <catdio>
printf
SEarch:_E int printf ( const char * format, ... );

Print formatted data to stdout
Writes the C string pointed by fermat to the standard output (stdout). If format includes format specifiers

Reference  <cstdio>

header (subsequences beginning with $), the additional arguments following format are formatted and inserted in the
Tformaon <cstdio> (sl:dio h) resulting string replacing their respective specifiers.
Tutorials
Reference C library to perform Input/Output operations
Articles Input and Output operations can also be performed in C++ using the C Standard Input and Output Library . Parameters
Forum (cstdie, known as stdic.h in the C language). This library uses what are called streams to operate with physi

Heleronce devices such as kequards, printers, terminals or_W|th any other type of files supported by the system. Streamfl formac
= Sne o bstacon o nsre i theee . nfrn vy Al srcams havesimiarsroperies ndependerly | ™ string that contains the text to be wrtten to stdout =

<cassert> (asserth) It can optionally contain embedded format specifiers that are replaced by the values specified in subsequent
<cctype> (ctype.h) Streams are handled in the catdio library as pointers to FILE objects. A pointer to a FILE object uniquely ident additional arguments and formatted as requested.

a stream, and is used as a parameter in the operations involving that stream.

<cerrno> (errno.h)
<cfenv> (fenv.h) el
o «cfloat> (float.h)

A format specifier follows this prototype: [see compatibility note below]

There also exist three standard streams: stdin, stdout and stderr, which are automatically created and opene $[flags] [width] [.precision] [length] specifier

all programs using the library.

Where the specifier character at the end is the most significant component, since it defines the type and the
interpretation of its corresponding argument:

T specifier]| Qutput E |
‘s <cstdio> (stdio.h) - C++ Reference | eE | E 7 o L
dori Signed decimal integer 302
€ | @ wonwcplusplus.com/reference/cstio ¢ ||B- Google Pl A u Unsigned decimal integer 7235
xpﬁ\a Formatted input/output: o Unsigned octal 610
un;::cm fprintf Write formatted data to stream (function ) ks Unsigned hexadecimal integer 7fa
wfprintf fscanf Read formatted data from stream (function ) ES Unsigned hexadecimal integer (uppercase) TFR
wfscanf et printf Print formatted data to stdout (function ) E Decimal floating point, lowercase 392.65
:Zl::; scanf Read formatted data from stdin (function ) F Decimal floating point, uppercase 392.65
vsnprintf snprintf &4 Write formatted output to sized buffer (function ) = Scientific notation (mantissa/exponent), lowercase 3.9265e+2
vsprintf sprintf Write formatted data to string (function ) E Scientific notation {(mantissa/exponent), uppercase 3.9265E+2
G =
b :;Fanf i |} sscanf Read formatted data from string (function ) | g Use the shortest representation: $e or 3£ 392.65
i viprintf Write formatted data from variable argument list to stream (function ) G Use the shortest representation: E or 3F 392.65
stdin vfscanf &1 Read formatted data from stream into variable argument list (function ) El Hexadecimal floating point, lowercase -0xc.90fep-2
= SEILE vprintf Print formatted data from variable argument list to stdout (function ) X Hexadecimal floating paint, uppercase -0XC.90FEE-2
E fypes:
FILE wvscanf Read formatted data into variable argument list (function ) = Character a
fpos_t wvsnprintf 0 Write formatted data from variable argument list to sized buffer (function 3 String of characters sample
size_t i : Eamm =
= vsprintf write formatted data from variable argument list to string (function )
ey o L gfuncton) e Pointer address beoonnoo
BUFSIZ wsscanf £ Read formatted data from string into variable argument list (function ) = =
EOF n J Example
EILENAME MAX Character input/output: — p
FOPEN_MK\( fgetc Get character from stream (function ) L|/* printf example */
L_tmpnam fgets Get string from stream (function ) f=relodeleapty: B
NULL =
T™P MAX fputc Write character to stream (function ) |2 int main{)
fputs Write string to stream (function ) {
getc Get character from stream (function ) pr_‘ln:? (Fennractess Siae Redns, S iaNeal:
printf ("Decimals: ¥d $ld\n", 1977, 650000L);:
getchar Get character from stdin (function ) 5 ["Preceding with blanks: 310d \n", 1377):
| gets Get string from stdin (function ) | | ("Breceding with zeros: %010d \n", 1977);
g Write character to stream (function ) printf ("Some different radices: 3d %x %o %4x 3o \n", 100, 100, 100, 100, 100);
tch Write ch EE NI printf ("floats: %4.2f %+.0e %E \n", 3.1416, 3.1416, 3.1416);
putchar rite character to stdout (function ) 1 printf ["Width trick: *d \n", 5, 10);
puts Write string to stdout (function ) 3 printf ("%$s \n", "A string™);
ungetc Unget character from stream (function ] =5 ; return 07
Direct input foutput:
fread Read block of data from stream (function
Quiput:
fwrite Write block of data to stream (function )

Characters: a A

Decimals: 1977 650000

Preceding with klanks: 1977

Preceding with zeros: 0000001877

Some different radices: 100 64 144 0x64 0144
floats: 3.14 +3e+000 3.141600E+000

Width trick: 10

4 atring
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Imprimindo mensagem no console usando a biblioteca C padrao I/0

w ConsoleRPN - Microsoft Visual Studio Y6 [J | Quick Launch (Ctrl+Q) PRE = X Informa ao Eom pl Iador
FLE EDIT VEW QTS PROJECT BULD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP g naR que as fu ngcoes de |/ 0]
Q- | B-2 W w| 9 - C -| P Local Windows Debugger ~ |Aut0 o ::” iy :: pppij— ii m ;} i E?i_.i = padrao serao usadas.

-5 x

finclude <stdio.h>

Ewvoid main() *
{
I printf("RPN Calculator - Console\n");l

| Solution Explorer
N e-2a@|o &=
Search Solution Explorer (Ctrl+;) P~

j (Global Scope) -

\n produz uma nova
linha no console.

fa] Solution 'ConsoleRPN' (1 project)
4 [%] ConsoleRPN

P ;& External Dependencies
Header Files

Resource Files

-

-

4 . Source Files
b ++ main.cpp
M ConsoleRPN - Micrffsoft Visual Studio Y6 [J | QuickLaunch (Ctr+Q) b = =
FILE EDIT  VIEW JQT5  PROJECT | IG_ TEAM TOOLS TEST ANALYZE WINDOW  HELP signin [
- R ild Solution 7 Debug -|[win32 - | N B

lution Crl+Alt+F7 ©

Clean Solution g

2 a & o | (Global Scope) =

2a@|e £ | Run Code Analysis on Solution Alt+F11 iy

Search Solution Jiplorer (Ctrl+;) & Build ConsoleRPN E

fa] Solution JonsoleRPN' (1 project) Rebuild ConsoleRPN =

Clean ConsoleRPN ET‘—

ernal Dependencies 3 ]

0w - s ffHeader Files Project Only » ptor - Console\n"); -
- — Resource Files Profile Guided Optimization 3 3
Output Source Files L3
Batch Build... o

++ main.cpp i

Show outp Cenfiguration Manager...
N Compile Ctrl+F7 O t d
programa é construido

Escreve uma string na saida
padrao do console. printf é
.4 UmMa funcao de C que é parte
M da biblioteca C padrio.

(compilado e linkado)?

Show output from: ‘Build '|| | ‘ = | “a
— =

1»------ Build started: Project: ConsoleRPN, Configuration: Debug Win32 ------

1> main.cpp

1> ConsoleRPN.vcxproj -»> C:\CIV2862-151\ConsoleRPN\DebugiConsoleRPN.exe

========== Build: 1 succeeded, ® failed, @ up-to-date, @ skipped ==========

Toda declaracao termina com um
ponto e virgula, exceto para a
chave que fecha um bloco ( }).

ELITLLUY ST Class View Property Man...  Team Explorer

Build succeeded



De codigos em C para um binario executavel

C header
files

C source Assembly
files source
files | e :

.C Compiler can ge-
| nerate assembly

r-
|
|
|

-

C-Compiler
additional (GNU C, cc)
Libraries Object files

. code (option -S)
[ gcc ] __________ [ as ]
Assembler

Object files

Id ] Archiver [ ar ]

————— \ Executable

Debugger ' gdb  p----- file
¢ a.out

Library
a

Fonte: René Miiller, Introduction to the C-Language and Programming Environment,
Winter Semester 2005/06



Imprimindo no console (saida) o resultado da soma de dois niumeros

DG ConsoleRPN - Microsoft Visual Studic

M ConsoleRPN - Microsoft Visual Studio

ELE EDT VEW QTS PROJECT BULD DEBUG TEAM IOOLS TEST ANALYZE WINDOW  HELP
i . o DER A
T s e s m e e A i m ] m | FLE EDT VIEW QTS PROJECT | BULD G TEAM TOOLS TEST AMNALVZE
. 2. - oY Build Solution
Fiie % | T TIRR wrmes
M o-2am|o s - Bl ConsoleRPN ~|| _(Global Scope) 5 SoluionBiplorer |
Search ’ finclude <stdio.h>
et = — Dq ConzoleRPN - Microsoft Visual Studio
L“’j;‘g?;og;;‘ew thproiect) Svoid main() FLE EDIT VIEW QTS PROJECT BULD | DEBUG | TEAM TOOLS TEST ANALYZE WIND
{ e B W - Windows ,

P ;5 External Dependencies

4 Header Files printf("RPN Calculator - Consoleyn"); . i 5 i
Resource Files Solution Explorer
e e F5

I
5
i

Rebuild Solution Ctri+ Alt+F7 I

L

4 Source Files double a = 18.5; 5
; 9 iF | <> S =
b+ main.cpp double b = 13.3; B E
double ¢ = a + b; & ;
a1 Solution 'ConsoleRPN' {1 project)

Other Debug Targets 3

printf("Sum: %f\n", c); 4 [%] ConsoleRPN ; :
b 5 External Dependencies Exceptions... Ctrl+Alt+E
57 Header Files Performance and Diagnostics Alt+F2
L Resource. Files Ga Steplnto F11
., . . 4 L.| Source Files .
Varidveis locais, apenas b e maincpp L i

disponiveis no escopo
de main ()

Options and Settings...
&  ConsoleRPN Properties...

100% |

owpw "
Show output from: m e

Bl C\Windows\systern32\cmd.exe | = (=} @

HFM Calculator — Console
Sum: 23800000
Press any key to continue . . .

SL Yt ILW Class View Property Man.. Team Explorer

eady

Quais sao os tipos de variaveis
nativas e operadores da
linguagem C/C++?




C data types

= Four basic data types

char: character

int: integer

float: real or floating point
double: double precision float

= Four modifiers

signed
unsigned
long
short

= Four storage classes

auto: variable is not required outside its
block (the default)

register: the variable will be allocated on a
CPU register

static: allows a local variable to retain its
previous value upon reentry

extern: global variable declared in another
file

= Additionally, C supports
¢ the null data type: void

¢ Any user-defined types

Type Width Minimum range
(bits)

char 8 -127 tn 127
unsigned char 8 010255
signed char 8 -127 to 127

int 16 -32,767 to 32, 767
unsigned int 16 010 65,535
signed int 16 Same as int
short int 16 Same as int
unsigned short int 8 0to 65,535
signed short int 8 Same as short int

long int 32 -2,147 483,647 to 2,147 483,647
signed long int 32 --2,147 483647 to 2,147 483 647
unsigned long int 32 0 to 4,294,967,295
float 32 Six-digit precision
double 64 Ten-digit precision
long double 128 | Ten-digit precision

Fonte: Ricardo Gutierrez-Osuna, Microprocessor-based System Design,

Wright State University.




C operators

Type Operator

Arithmetic

Action

Subtraction

Adittion

Multiplication

Division

Modulus

Decrement (by 1)

Increment (by 1)

Increment (a+=b means a=a+hb)
Decrement (a-=b means a=a-b)

Relational

Greater than

Greater than or equal to
Less than

Less than or equal to
Equal to

Different from

— R|nnn

Logic

AND
OR
NOT

s—r|em— = A AV vV

Bit-wise

1

>>
<<

AND

OR

XOR
NOT
Right shift
Left shitf

?

& and *
sizeof

. and ->
[]

Miscellaneus

Ternary (y=x=97100:200)
Pointer operators

Width of a datatype (in bytes)
Acceess to structures
Access 1o arrays

Precedence Operator

Most ()Y T[1 -> .
A | ~ ++ -- - (cast) * &

sizeof

!/ %

<< >>

< €= > >=

== =

&

|

&&

|

?

= 4= -= *= [=
Least '

Fonte: Ricardo Gutierrez-Osuna, Microprocessor-based System Design,
Wright State University.



Variable declaration and scope

s Variables MUST be declared before they are used
» Any declaration MUST precede the first statement in a block

m Variables declared inside a block are local to that block
» They cannot be accessed from outside the block

= Variables can be initialized when they are declared of afterwards

int 1i; /* Integer i is global to the entire program
and is visible to everything from this point */
void function 1 (void) /* A function with no parameters */
{
int k; /* Integer k is local to function_1 */
{
int q; /* Integer g exists only in this block */
int J; /* Integer j is local and not the same as j in main */

}
}
void main(void)
{
int j; /* Integer j is local to this block within function main */

} /* This is the point at which integer j ceases to exist */
Funcao (function)? O que é isso?
Como fazer a operacao de soma utilizando uma funcao?

Fonte: Ricardo Gutierrez-Osuna, Microprocessor-based System Design,
Wright State University.



Implementando uma funcao para executar a soma de dois numeros

Declaracao (prototype)

w ConsoleRPN - Microsoft Visual Studio Y 03 | QuickLaunch (Ctr+Q) P da fungéo sum
EILE EDIT VIEW QT5 PROJECT BULLD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP Si
- & 1 : - - Local Windows Debugger = | Auto = | [Debu | [ Win32 - -, - [
20 e : > gg g . u
Solution Explorer * 0 X p
oM | e-eadBd| o &= [ ConsoleRPN -/l (Global Scope) ~ i
o - T
Search Solution Explorer (Ctrl+;) 2~ #include <stdio.h> Lf:
F;lg?:‘;lcer;;lemw Hiprpel I double sum(double n1, double n2};
b f5 External Dependencies T . Chamada da fu ngao
5 Header Files Evoid main() sum
5 ResourceFiles 1
4 o] Source Files printf(“RPN Calculator - Conscle\n"); &
double a = 18.5; % % .
double b = 13.3; Um par de /* */ define
e s um comentario que é

printf("Sum: %f\n", c); ignorado pEIO Compilador

i .

E/* Function te add two double wariables.

* Returns as function wvalue the result. |mp|ementa§50 da

A fungdo sum %/ funcs
retorna um Cdouble sum(double nl, double n2) / ung¢ao sum
. ]
valor double return nl + n2; \ .
1}

\ A fungdo sum recebe
dois valores double na

lista de parametros

100% -~

Show cutput from: '| | | | ia

Selution Explo... Prop

Como realizar entrada de dados na linguagem C/C++?



Inserindo pelo console (entrada) os dois numeros a serem somados

Dq ConsoleRPM - Microsoft Visual Studio
FHLE EDIT MEW QT5 PROJECT BUILD DEBUG
P B2 W - ~| P Local Wind

Selution Explorer > I x
M e-2aFH < -
Search Solution Explorer (Ctrl+:) P~

fa] Solution 'ConsoleRPN' (1 project)
4 [%] ConsoleRPN

3 External Dependencies
Header Files

Resource Files

&
T
L
T

Source Files

SN L UYL Class View Property Man... Team Explorer
Ready

No escopo da calc
precisamos entrar co

antes de realizar as operacgdes.
Como entrar com uma quantidade

arbitraria de

Y (3 | Quick Launch (Ctrl+Q)

TEAM  TOOLS TEST  ANALYZE  WINDOW  HELP

ows Debugger ~ | Auto

main.cpp B X
:@ ConsoleRPN -
#include <stdio.h>

“lvoid main()

{
printf("RPN Calculator -

| [Debug -] [win32 i . ]

(Global Scope) -

Consoleyn");

char string[28];
double a;
double b;
double c;

printf("Enter with first
gets(string);

gets(string);

c = a + b;

sscanf(string, "%1f", &a);
printf("Enter with second number to add: ");

sscanf(string, "%1f", &b);

number to add: ");

printf("Sum: %F\n", c);
¥

(100% -

Show output from:

uladora RPN,
m varios valores

dados?

P

- O

Sign in

x

saipadold  suonedpjoN  X0Qoo]  J10|dig ;Basag

EE C:\Windows\system32\cmd.exe

Calculator RPN — Console

Enter with first numbher to add: 5

Enter with second number to add: 4
Sum: 9 .080000

Prezz any key to continue . . . _

Lo -5 sl




[ oops and iterations

= In C any expression different than ZERO is TRUE, including negative

numbers, strings, ...

= C provides the following constructs

if (expr2) {
block2;

} else if (expr3) {
block3;

if-else ; c1ee ;

default_block;

while (expression) {
block;
1
while, do-while
do {
block;
} while (expression);

goto label;
blockl;
gOtO label:

block2;

for

switch-case

for (initialization;condition;increment) {
block;
}

for (;;:) {
block;
if (expr)
break;
1

switch (expression) {
case constantl:
blockl;
break;
case constant2:
block2;
break;
default:
block_default;
1

Fonte: Ricardo Gutierrez-Osuna, Microprocessor-based System Design,

Wright State University.



Preparando o programa para inserir uma quantidade qualquer
de numeros, e criacdo de comando para encerrar o programa

Da ConsoleRPN - Microsoft Visual Studio
FILE EDIT VIEW QT5 PROJECT BUILD

B |-

DEBUG TEAM TOOLS TEST ANALVZE WINDOW

P Local Windows Debugger ~ | Auto ~| |Debug ~

Selution Explorer
R e-r-e2a@| o o=

Search Solu

fa] Selution 'ConseleRPN' (1 project)
4 [% ConsoleRPN

P 55 External Dependencies
Header Files

!
L
£l Resource Files

P Source Files

' Bl main.cpp ¥ X
| B ConsoleRPN
p- #include <stdio.h>

—lvoid main()

{

char string[20];

¥ L

o

HELP

Win32 || M _E

(Global Scope)

printf("RPN Calculator - Console\n");

Ready

Qual a melhor estratégia
para organizar, guardar e
acessar os dados inseridos?

LRI [N Class View Property Man..  Team Explorer

P = B

Sign in

| » [0l .

saiuadolg  suonelyon xoqoo)  Jasojdig ;ameg

x

Show output from:

double a;
do
{
printf("Enter with a number ('q' to quit): ");
gets(string);
if (sscanf(string, "%1f", &a) == 1)
{
printf("Number: %f\n", a);
}
} while (string[@] != 'g');
}
BN C:\Windows\system32\cmd.exe
RPN Calculator — Console
00% | Enter with a number 'g’

. 400880
a numbher <'q’
.3A0RBA
Enter with a number ('g’
Mumber: 45 .8006008
Enter with a numbher ('g’
Enter with a numher ¢'g’
Press any key to continue

to
to
to

to
to

quit>»:= 23_4
guit»: 6.3
guit>: 45.8
guit>: =
guitlds g

(=5 ]




Estruturas de Dados

W W Estrutura de dados — Wikipédia, a encicl... | + ‘
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Estrutura de dados

Origem: Wikipédia, a enciclopédia livre.

MNa Ciéncia da computacdo, uma estrutura de dados é um modo particular de
armazenamento e organizacdo de dados em um computador de modo que possam ser
usados eficientemente.” 2

Diferentes tipos de estrutura de dados sdo adequadas a diferentes tipos de aplicacdo e
algumas sdo altamente especializadas, destinando-se a algumas tarefas especificas. Por
exemplo, as B-irees sdo particularmente indicadas para a implementacdo de bases de
dados , enguanto que a implementagdo de compiladores geralmente requer o uso de tabela
de dispersdo para a busca de identificadores.

Estruturas de dados e algoritmos sdo temas fundamentais da ciéncia da computacdo,
sendo utilizados nas mais diversas dreas do conhecimento e com os mais diferentes

Pesquisa

PR % &
Qual a estrutura de dados

‘ mais adequada para o

:
problema da calculadora
RPN?

Uma arvore binria & uma estruturade &
dados.

propdsitos de aplicacdo. Sabe-se que algoritmos manipulam dados. Quando estes dados

estdo organizados (dispostos) de forma coerente, caracterizam uma forma, uma estrutura
de dados. A organizacdo & 0s métodos para manipular essa estrutura é que lhe conferem
singularidade e diminuicdo do espaco ocupado pela memdria RAM. além de tornar o cddigo-fonte do prog
simplificada.

As estruturas de dados sdo chamadas tipos de dados compostos que dividem-se em homogéneos (vetor
(registros). As estruturas homogéneas sdo conjuntos de dados formados pelo mesmo tipo de dado primit
heterogéneas sdo conjuntos de dados formados por tipos de dados primitivos diferentes (campos do regi:
estrutura. A escolha de uma estrutura de dados apropriada pode tornar um problema complicado em um
simples. O estudo das estruturas de dados estd em constante desenvolvimento (assim como o de algoril
existem certas estruturas classicas que se comportam como padrdes.

indice [ezconder]
1 Estruturas de dados cldssicas
1.1 Vetores ou arrays
1.2 Lista
1.3Fila
1.4 Pilha
1.5 Anvores
1.5.1 Arvores bindrias
1.6 Grafo
1.7 Deque
1.8 Tabela de hashing
2 Referéncias
3 Vertambém

Estruturas de dados classicas [ editar | editar cadigo-fonts |

Vetores ou arrays | editar | editar cidigo-fonte |

Ver artigo principal: Array

B E

Vetores™® ou vectores™ ou arrays séo estruturas de dados lineares e estaticas, isto &, sdo compostas por um nimero fixo (finita) de
elementos de um determinado tipo de dados. O tempo de acesso aos elementos de um vetor & muito répido, sendo considerado
constante: o acesso aos elementos é feito pelo seu indice no vetor. Porém, a remocdo de elementos pode ser custosa se ndo for
desejavel que haja espacos "vazios" no meio do vetor, pois nesse caso é necessario "arrastar” de uma posigédo todos os elementos
depois do elemento removido.

Essa é uma estrutura muito recomendada para casos em que os dados armazenados ndo mudaréo, ou pouco mudardo, através do

tempo.
Lista [editar | editar codigo-fonte |
©4_Ver artigo principal: Lista

Uma Lista é uma estrutura de dados linear. Uma lista ligada, também chamada de encadeada, € linear e dindmica, é composta por
nds gue apontam para o proximo elemento da lista, o ultimo elemento apontara para nulo. Para compor uma lista encadeada, basta
guardar seu primeiro elemento.

Fila [editar | editar cddigo-fonte |
€ Ver artigo principal: FIFO

As filas s8o estruturas baseadas no principio FIFO (first in, firsf out), em que os elementos que foram inseridos no inicio s&o os
primeiros a serem removidos. Uma fila possui duas fungies basicas: ENQUEUE, que adiciona um elemento ao final da fila, e
DEQUEUE. que remove o elemento no inicio da fila. A operagdo DEQUEUE sd pode ser aplicada se a fila ndo estiver vazia, causando
um erro de underflow ou fila vazia se esta operacéo for realizada nesta situacéo.

Pilha [ editar | editar codigo-fonte |
4 Ver arfigo principal- LIFO

A pilha é uma estrutura de dados baseada no principio LIFO (last in, first ouf), na qual os dados que foram inseridos primeiros na pilha
serdo os Ultimos a serem removidos. Existem duas funcdes que se aplicam a todas as pilhas: PUSH, que insere um dado no topo da
pilha, e POP, que remove o item no topo da pilha.




A Estrutura de Dados Pilha (Stack)

6 @& ptwikipedia.org/wiki/Pilha_{informatica) c
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Pilha (informatica)

Origem: Wikipédia, a enciclopédia livre.

Em ciéncia da computacdo, uma pilha (stack em inglés) é um tipo abstrato de dado e
estrutura de dados baseado no principio de Last In First Qut (LIFO). Pilhas s8o usadas
extensivamente em cada nivel de um sistema de computacdo moderna. Por exemplo, um PC
maderno usa pilhas ao nivel de arquitetura, as quais sdo usadas no design basico de um
sistema operacional para manipular interrupgées e chamadas de funcdo do sistema
operacional. Entre outros usos, pilhas sdo usadas para executar uma Maquina virtual java e a
prdpria linguagem Java possui uma classe denominada "Stack”, as guais podem ser usadas
pelos programadores. A pilha é onipresente.

Um sistema informatico baseado em pilha é aquele que armazena a informagdo temporaria
basicamente em pilhas, em vez de registradores de hardware da UCP (um sistema baseado
em registradores).

indice [esconder]
1 Histaria
2 Ver tambeém
3 Referéncias
4 Ligagbes externas

Historia [ editar | editar cadigo-fonte |

B - piha
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|
Criar conta & Entrar =

Pesquisa

Push §y [

B- ¥+ #

-

Q. o

m

Representacdo simples de uma &

pilha.

A pilha foi inicialmente proposta em 1955, e patenteada em 1957, pelo alem&o Friedrich Ludwig Bauer.” O mesma conceita foi

desenvolvido, por volta da mesma época, pelo australiano Charles Leonard Hamblin.

Ver também | editar | editar cédigo-fonte |

Como implementar uma estrutura de dados de pilha na linguagem C/C++?



Programacao Orientada a Objetos
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Orientagéo a objetos

Origem: Wikipédia, a enciclopédia livre.

m

Este artigo ou se(c)gdo cita uma ou mais fontes fiaveis e independentes, mas ela(s) ndo cobre(m) todo
. O texto.

Por favor, melhore este artigo providenciando mais fontes fidveis e independentes e inserindo-as em notas de rodapé ou no corpo do texto, conforme

o livro de estilo. B

Encontre fontes: « gle — noticias, livros, scadémice — Scirus — Bing. Veja come referenciar e citar as fontes.

A orientagdo a objetos & um paradigma de analise, projeto e programacéo de sistemas de software baseado na composicio e
interacdo entre diversas unidades de software chamadas de objetos.

Orientagao a
objetos

Em alguns contextos, prefere-se usar modelagem orientada ao objeto, em vez de programacso. De fato, o paradigma "orientacdo a Objeto/ Instancia

objeto”, tem bases conceituais e origem no campo de estudo da cogni¢do, que influenciou a area de inteligéncia artificial e da Classe
linguistica, no campo da abstracdo de conceitos do mundo real. Na qualidade de método de modelagem, é tida como a melhor Abstracdo
estratégia para se eliminar o "gap semantico”, dificuldade recorrente no processo de modelar o mundo real do dominio do problema Métodos
em um conjunto de componentes de software gue seja o mais fiel na sua representacdo deste dominio. Facilitaria a comunicacdo do | Atributo

profissional modelador e do usudrio da area alvo, na medida em que a correlagéo da simbologia e conceitos abstratos do mundo
real e da ferramenta de modelagem (conceitos, terminologia, simbolos, grafismo e estratégias) fosse a mais 6bvia, natural e exata
possivel.

Encapsulamento
Heranca
Heranca miiltipla
Na programac&o orientada a objetos, implementa-se um conjunto de classes que definem os objetos presentes no sistema de Polimorfismo
software. Cada classe determina o comportamento (definido nos métodos) e estados possiveis (atributos) de seus objetos, assim
como o relacionamento com outros objetos. C++, C#, VB.NET, Java, Object Pascal, Objective-C, Python, SuperCollider, Ruby e
Smalltalk s&o exemplos de linguagens de programacdo orientadas a objetos. ActionScript, ColdFusion, Javascript, PHP (a partir da
verséo 4.0), Perl (a partir da verséo 5) e Visual Basic (a partir da versédo 4) sdo exemplos de linguagens de programacdo com
suporte a orientagdo a objetos. e

Outras referéncias
Padries de projeto

umML
Engenharia 00

indice [esconden

1 Conceitos essenciais

Como implementar uma pilha usando
orientacao a objetos em C++?

2 Referéncias
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Implementando uma Pilha (Stack): criacdo do arquivo “stack.h”

Sort by: # s

Click here to go online and find templates.

Visual C++

Visual C++

p.

Search Installed Templates (Ctrl+E)

Type: Visual C++

Creates a C++ header file

-] | Browse. |

w ConsoleRPN - Microsoft Visual Studio Add New Item - ConscleRPN
FILE EDIT VIEW QTS PROJECT BUILD DEBUG TEAM TOOLS TEST AMALYZE WINDOW  HELP 4 Installed
v . ‘ B -2 u | = . = | P Local Windows Debugger ~ |Auto '| |Dabug v| |Wir132 4 Visual C++ ++
i C++ File (.cpp)
3 5 el
Solution Explorer main.cpp H X Code
Q‘ °-20 '@| B = [%] ConsoleRPN s Iﬁr Header File (.h)
Search Solution Explorer (Ctrl+;) P- Deta
Resource
fa] Solution 'ConsoleRPN' (1 project) Web
4 [%] ConsoleRPN Utility
b g ermabllependencies Property Sheets
EH Header Files Test
BT est Ctrl+Shift+ A Graphics
SourceFiles | g# Class Wizard... Ctrl=Shift+X ShiftsAlt+A
- b Online
¥ mesmaincpp Scope to This Mew Filter
Mew Solution Explorer View e Class...
¥ Cut Ctrl+X [ % Resource..
5 LS
w ConsoleRPMN - Microsoft Visual Studic Y
FLE EDIT VIEW QT5 PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP
- 4 B -2 W ~ " = | P Local Windows Debugger ~ | Auto ~| | Debu - | | Win32 ~[| A
| & 99 g 5
Solution Explorer > ‘ stack.h * main.cpp )
Q| o-24a -@| > f [T ConsoleRPN +||  (Global Scope)
Search Solution Explorer (Ctrl+:) P~ ppirtndel SEACK H
. . #define STACK_H
T Solution 'ConseleRPN' (1 project)
Pl ConsoleRPN
el S [Hclass Stack
b ;5 External Dependencies i Name: stack.h
o T Siblae: Location: | C\CIV2802-151\ConsoleRPN\ ConsoleRPN\
e Stack();
4 . Source Files void push(double n);

b *+ main.cpp

LGNS L Class View Property Man... Team Explorer

double pop();
void show();

viadoig

private:
int top;

double *elems;
b é

#endif

Output

w output from

Coll6




Implementando uma Pilha (Stack): criagao do arquivo “stack.cpp”

w CensoleRPN - Microsoft Visual Studio Add New Item - ConsoleRPN
FILE EDIT VIEW QT5 PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP 4 Installed Sort by: Search Installed Templates (Cirl+E) O -
o R 2 -2 S - ~ | P Local Windows Debugger ~ | Auto ~||Debug ~| |Win32 :
£ [ - .
: |8 W | 99 |[Debug || ¥, VrquIL Cos ( Iir o Fit e Type: Visual C++
Solution Explarer S Creates a file containing C++ source code
@D e-2am| & - ] ConsoleRPN -|  (Global Scope) HLsL rﬂ Header File (1) Visual C++
Seerch Solution Explorer (Ctrl+:) P~ i1 bdat STACK 1 Data
| #define STACK_H Resource
] Selution 'ConsoleRPN' (L project) Web
4 [%] ConsoleRPN | Uil
b i . Eclass Stack ity
;@ External Dependencies T Property Sheets
4 .. Header Files Test
b B stackh |pUblIC: Graphics
B Stack();
B f)’ b Online
- @ Cirl+ Shift+ A
Class Wizard... Ctel+Shift=X | S e e Shifte AlteA
Scope to This | 5 Mew Filter
w ConsoleRPN - Microsoft Visual Studio ¥ o
FILE EDIT VIEW QT5 PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP
- | B2 W | - = | P Local Windows Debugger = Iﬂo -| |Debug " ‘Wm32
Solution Explorer stack.h % stack.cpp #® X main.cpp
@|le-edm|o s = | & ConsoleRPN -/ (Global Scope)
Search Solution Explorer (Ctrl+) o~ FjlEtne bidesis Filao2hi,
T un RPN 7 | #include "stack.h" Click here to go online and find templates.
waJ Solution 'Consolel ' (1 project] )
4 [%] ConsoleRPN L. Name:  stackepp)
b 15 External Dependencies stack: :Stack() X
% T { Location: | €:\CIv2802-1514 ConsoleRP N\ Consol eRPNY -] | Browse.
;.v B stackh elems = new double[58];
5 ResourceFiles top = ©;
4 ] Source Files 1
Pt
v stacks sruskidsiite o
{
elems[top++] = n;
¥

Como utilizar a classe
Stack no programa
principal?

Fdouble Stack::pop()
I

return elems[--top];

Fivoid Stack::show()

{
for (int i = 8; i < top; i++)
{
printf("pos %d> %f\n", i, elems[i]);
}
i

Output

Show output from

SRS T LY Class View Property Man... Team Explorer

Ready



Usando a classe Stack no programa principal para armazenar os dados

DQ ConsoleRPN - Microsoft Visual Studic Y Lo
HLE EDIT MEW QT5 PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP
L@ i R - I P Local Windows Debugger - | Aute ~||Debug ~||Win32 ~| [

Solution Explorer

~2aim| <o M-

fa] Solution ‘ConsoleRPN' (1 project)
4 [%] ConsoleRPN
P 55 External Dependencies
4 .. Header Files
b B stackh
7 Resource Files
Files

ck.cpp

Solution Explo..,
Ready

Class View Property Man...

v 1 x

Team Explorer

stackh #
.ch_msule_RPN

—i#include <stdio.h>

l #include "stack.h" l

stack.cpp main.cpp ® X

(Global Scope)

=lvoid main()

{

printf("RPN Calculator - Console\n");

double aj;

do
{

printf{"Enter with a number ('q"
gets(string);
if (sscanf(string,

{

printf("Number: %f\n", a);

stack.push(a);

} while (string[@] !=

te gquit)s ");

"%1f", 8a) == 1)

"0

- 0

Sign in

x

¥0q|oo]  i210|dx] 13

saipRdold  suoiEdoN

Como utilizar o objeto
da classe Stack para
realizar as operacoes da
calculadora?

stack.show(); |

Enter with a number
Humber: 3.000800
Enter with a number

100 %

Output
Show output from:

ith a number

Enter with a number
Humber: 9.H08000EA
Enter with a number
Humber: —8._.H00EEHA

i mher

B C\Windows\system32tcmd. exe
RPN Calculator — Console

O’
'q
oy
oy
oy

g

Press any key to continue

guit>:
guit>:
gquit>:
gquit>:

gquit>:

gquit»: o

[=][-E ]



Implementacao da operacao de adicao usando os dados da pilha

Pa ConsoleRPN - Microsoft Visual Studio Y G | Quick Launch (Ctrl+Q) Pl - B x
FLE EDIT VIEW QT5 PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP Signin
: = fin ARt = - P Local Windows Debugger ~ _Auto Debug ~ _Wm32 || . [ | =
Solution Explorer MRl ctackh 7 stack.cpp mw + X
o-e2aiE| o s | ] ConsoleRPN -l (Global Scope) - . .
Search G] ?v-:lc:e:'-ir!—é P do + Como ga ra ntlr rObusteZ
2] Solution 'ConsoleRPN' (1 project) { —

4 [%] ConsoleRPN

printf("Enter with
gets(string);

~J

a number ('q' to quit)

no funcionamento da

b 55 External Dependencies if ( f(stri "%1F", &a) 1)
4 1 Header Files i sscanf(string, , &a) ==
o b st : calculadora?

printf("Number: %f\n", a);

stack.push(a);

sapadosd  suonesynop x0qioo)]  sao|dxg ;Raag

1
else
{
switch (string[@])
{
case '+':
{
double v1 = stack.pop();
double v2 = stack.pop();
double v3 = vl + v2;
printf("Sum: %f\n", v3);
stack.push(v3);
i
break;
¥
} while (string[@] != 'q');

B C\Windows\system32\cmd.exe

E=SECE <"

stack.show();

to gquit):

to gquit):

Solution Explo..

Class View Property Man... Team Explorer

to

gt quit>:

g’ to guit):

g’ to guit):
-8 . ARAABA
th a number

1.8R0AAA

Enter with a numbher

Sum: 6.080AAA

Enter with a numbher

Sum: 10.A000AA

Enter with a numbher

Sum: 13._A00BAA

Enter with a numbher

pos B> 13 .A0080A

Presz any key to continue . . .

g’ to guit):

g’ to guit):

g’ to guit):

g’ to guit):

to gquit):

(JqJ




Verificacao de pilha vazia e eliminacao de memoria utilizada

w ConsoleRPN - Microsoft Visual Studio Y G Quicklaunch (Ctrl+Q) Pl = O x
FLE EDIT VIEW QT5 PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP Sign in E

5 | B v||Debug vHWmBZ

- - | P Local Windows Debugger = | Auto

Solution Explorer R stackh stack.cpp main.cpp : ) . .
Slo-eamlo s~ Teeosion ] (o scope g Quais tipos de problema

C#ifndef STACK_H
| #define STACK_H

Search Solution Explorer (Ctrl+;) 2~

&7 Solution 'ConsoleRPM' (1 project)
4 [%] ConsoleRPN
I 5 External Dependencies

podem ocorrer na
execucao e como evita-los?

Elclass Stack

4z saderFiles

esource Files

THERTHE

Source Files

suC

b *+ main.cpp
b ++ stackcpp

double n);

g

bool isEmpty();

sarpade

void show();

w ConsoleRPN - Microsoft Visual Studio ¥ 3 | QuickLaunch (Ctrl-Q) Pl= 8 x

|private: FLE EDIT VEW QTS PROJECT BULD DEBUG TEAM TOOLS TEST ANALVZE WINDOW  HELP Sgnin A
int top; B - | B2 W | = ' = | P Local Windows Debugger - I& '| |DEbug '| |W\n32 -H M _ | | | =

double *elems; womm— T
s Solution Explorer pa Rl stackh ? stackcpp 3 X main.cpp ]
s @lo-28MB|o &= ¥ ConsoleRP N ~|| (Global Scope) - o
#endif Search Solution Explorer [Ctrl+;) P 'ftaf k::~Stack() ;—
a1 Solution 'ConsoleRPN' (1 project) N 0
4 [ ConsoleRPN :EIefee?lems’ g
b ;5 Exernal Dependencies | 2R ik
4 .. HeaderFiles }
P B stackh =
57 Resource Files Elveid Stack::push(double n) 3
4 . Source Files | & E
£
i - elems[top++] = n; =
2 [ 7
e L 3
B
=
Eldouble Stack::pop() &
{
Output | return elems[--top];
elINTLL SN Class View Property Man... Team Explorer & | H

Ebool Stack::isEmpty()
{

return top == 0;
|}
Elvoid Stack::show()
[
for (int i = @; i < top; i++)
{
printf("pos %d> %f\n", i, elems[i]);
¥
LY
OQutput =

SN RSN Class View Property Man...  Team Explorer

Ready Ln 30 Col 1 Chl INS



Funcdo auxiliar para obter os dois operandos de uma operacdo com o
tratamento de possiveis erros

w ConsoleRPN - Microsoft Visual Studio Y [ QuickLaunch (Ctri+Q) P - O x
HLE EDIT MIEW QTS5 PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE  WINDOW  HELP Sign in H
- | B2 W | -~ | P Local Windows Debugger ~ |Auto v| |Debug v| |Win32 '|| Mo i | | | =

Solution Explorer stackh # stack.cpp main.cpp # X
Gfr| - d ;'@| o M om | %] ConsoleRPN | (Global Scope)

E#include <stdio.h>

Search Solution Explorer (Ctrl+;) =
|#include “"stack.h"

] Solution 'ConsoleRPN' (1 project)
4 ConsoleRPN
EE Ezzaanwemmnda Ebool getop(Stack* s, double* nl, double* n2}
4 Header Files 1 X :
stackh if (s->isEmpty())
Resource Files {
Source Files printf("Empty stack!\n");

& main.cpp return false;
++ stack.cpp }

*n2 = s->pop();
if (s-»isEmpty())
i

¥0q|oo]  Jaio|dxg J2aRs

SUOIIEIIION

sapadoly

s->push(*n2);
printf("Two operands needed!\n");
return false;

¥

*nl = s->pop();

return true;

LY

Ewvoid main()
{
printf("RPN Calculator - Console\n");

Stack stack;
char string[20];
double a;

. O
LLINGONSGILE Class View Property Man... Team Explorer Latpul

Quais sdo os mecanismos de passagem de parametros para funcdo na linguagem C/C++?



Mecanismos de passagem de parametros para funcdo em C/C++

Considere o programa abaixo com uma funcao “swap” cujo objetivo é a troca de valores de dois
nUumeros inteiros.

#include <stdio.h>

void swap( int x, int y )

{

int temp;

temp = x;
X =y,

y = temp;
}

void main( void )

{
int a = 2, b = 5;

swap( a, b );

printf( "a: %d b: %d\n", a, b );
}

Escreva o resultado do programa, isto €, o que é impresso pelo programa?
Justifique.



Mecanismos de passagem de parametros para funcdo em C/C++

Considere o programa abaixo com uma funcao “swap” cujo objetivo é a troca de valores de dois

ndmeros inteiros. ..
Programa corrigido:

#include <stdio.h> #include <stdio.h>

void swap( int x, int y )

void swap( int *px, int *py )
t {
int temp; int temp;
temp = x; temp = *px;
»o Y *px = *py;
}y = temp; *py = temp;

}

void main( veoid ) void main( void )
{ {
int a = 2, b = 5; int a = 2, b = 5;

swap( a, b ); swap( &a, &b );

printf( "a: %d b: %d\n", a, b ); printf( "a: 2d b: %d\n", a, b );
} }

Resultado do programa:

a: 2 b: 5

Observa-se que nao houve troca dos valores dos dois numeros.

O motivo é que o Unico mecanismo de passagem de parametro para fungcdo em C/C++ é por valor.

Neste mecanismo, é passada uma copia do valor da variavel para o parametro.

A funcao “swap” esta trocando apenas os valores das cépias e ndao os valores das variaveis “a” e “b”.

A solucao é simular uma passagem de parametro por referéncia. Isso é feito, passando (por valor) o endereco das
variaveis. Os parametros da funcao “swap” passam a ser ponteiros para inteiros.



Implementacao das outras operacoes na calculadora via console

Plo B x

Dq ConsoleRPN - Microsoft Visual Studio ¥ G| Quick
FLE EDIT VIEW QT5 PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP Sign in

el B2 W - = | P Local Windows Debugger - | Auto | |Debug = ||Win32 «|| B _ i L] &
Solution Explorer Ml stackh * stack.cpp main.cpp # X §
Qloeo-2am o &= | &l ConsoleRPN =="-||  (Global Scope) s gz
: o- } =
: else e
fa] Solution 'ConsoleRPN' (1 project) {
4 Ce leRPN Quick
F,:ﬁ:;nal Deperideiicies double wi; Dd ConsoleRPN - Microsoft Visual Studio Y G quid
4 .. Header Files double v2; HLE EDIT MIEW QT5 PROJECT BULD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP
b B stackh dOL_Jble v . B - IR B2 W - = | P Local Windows Debugger ~ | Auto ~| Debug ~||Win32 -
2 Resource Files switch (string[@])
case '+': dle-eam|lo &= [l ConsoleRPN - (Global Scope) -
if (getop(&stack, &v1, &v2)) o T o case '*':
— —_— if etop(&stack, &vl, 8&v2
v3 = vl + v2; fa] Solution 'ConsoleRPN' (1 project) (e p( g 2 »)
printf("Sum: %f\n", v3); 4 B CansoleRPN v3 = vl * v2;
b ;5 External Dependencies - Z J—
stack.push(v3); & i HoaderFles printf("Prod: %f\n", v3);
¥ b B stackh stack.push(v3);
break; 7 Resource Files }
ease; = o 4 Source Files 2 break;
if (getop(&stack, &1, &v2)) ) case '/':
{ BCk-CPR if (getop(&stack, &vl, &v2))
v3 = vl - w2; {
printf("Diff: %f , v3); v3 = vl [ v2;
stack.push(v3); printf("Div: %f\n", v3);
¥ stack.push(v3);
) break; }
100% |4 break;
BN C:AWindows\system32\cmd.exe | = [=] Casebpial:{_
H
HFM Calculator — Console i default:
Enter with a number ("qg’' to guit>: printf("Input error!\n");
Mumber: 3 .8000008 break;
Enter with a numbher 'g’ to guit>: 1
Mumbher: 4.0800080 }
Enter with a number ("g’ to guith: ,
S um AAREaA q qa } while (string[@] = "q);
Enter with a number ("g’' to guit>:

Mumber: 5.A00BBA

Enter with a numbher 'g’ to guit)>:
Diff: 2._000008

Enter with a numbher €’'qg’ to guit>: 8
Mumber: B8.B8008080

Enter with a number ("qg’ to guit>: =
Prod: 16.000000

Enter with a number (g’ to guit>: —4
Mumber: —4.00806800

Enter with a numbher €'qg’ to guit>:
Div: —4.8008008

Enter with a number {'qg’ to guit>: g
pos @> —4.0000600

Press any key to continuwe . . .




Testando o tratamento de possiveis erros na execucao do programa

Dq ConseleRPN - Microsoft Visual Studic
FILE EDIT VIEW QT5 PROJECT

Bl - iE 2 W

BUILD  DEBUG  TEAM

A Wl ctackh
[ CansoleRPN

Solution Explorer
Gle-2a@m ¢ F=
| £ el B
fa] Solution 'ConsoleRPN' (1 project)
4 [%] ConsoleRPN

I 55 External Dependencies

4 .. Header Files

P B stackh
Resource Files

100% ~|4

TOOLS

P Local Windows Debugger = | Auto

HELP

- | |Win32 || &

TEST  ANALYZE  WINDOW

~ | | Debug

stack.cpp main.cpp ® X

- (GI_Uba\ Scope)

¥
else
{

double wi;

double wv2;

double v3;

switch (string[@])

{

case '+':

if (getop(&stack, &v1, &v2))

v3 = vl + v2;
printf("Sum: %f\n", v3);

stack.push(v3);

¥

break;

ease =" =

if (getop(&stack, &1, &v2))

{
v3 = vl - w2;
printf("Diff: %f\n", v3);
stack.push(v3});

1

break;

Pl o E

Sign in

Dd ConseleRPN - Microsoft Visual Studio
HLE EDIT MEW QT5 PROJECT
PO~ B2 W

w
w
2
£
o
h=i
2
L
Y OJlqu
BUILD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP
P Local Windows Debugger ~ | Auto ~| Debug ~||Win32 -

Solution Explorer
@ - @

Search So

fa] Solution 'ConsoleRPN' (1 project)
4 [%] ConsoleRPN
= External Dependencies
a Header Files
3 stack.h
Resource Files
Source Files

Bl C\Windows\systern32cmd.exe

RPN Calculator — Console
Enter with a number ('g’ to
Empty stack?

th a number ('qg’ to

3. 80868068

th a number "g’ to

4. 8088808

ith a number ("g’ to

7 . 808888
with a numbher ('gq' to

Two operands needed?
Enter with a number ('g’ to
a> 7.008800

pos
Press any key to continue . . .

O -

ARl siackh stack.cpp mai p 3 X
Pl ConsoleREN (Global Scope) B

P~ ease X :
if (getop(&stack, &vl, &v2))

v3 = vl ¥ v2;
printf("Prod: %f\n", v3);
stack.push(v3);

1

break;
case '/':
if (getop(&stack, &vl, &v2))
{
v3 = vl [ v2;
printf("Div: %f\n", v3);
stack.push(v3);
}

break;
case 'qg’
break;
default:
printf("Input error!\n");
break;

}
} while (string[@] = "q);



