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/******************************************************************************

Cour se: EECS 280, Wnter 2002 Sect i on: 005

Aut hor : James Gettler Uni quename: JGLETTLE

Assi gnment : Proj ect 04

Fi | ename: proj 4. cpp Dat e: 21 March 2002

Ver si on: v1. 00a

Rel at ed: rectangl e. cpp rectangl e. h pixel.cpp pixel.h graphic.cpp graphic.h

pdutil.h pdutil.cpp point.h point.cpp line.h line.cpp
Descri p: N A
Not es: 120/ 125 points as of April 1st

******************************************************************************/

| | =======================Pr epr ocessor DirectivesS===============—================
#i ncl ude <i ostreanp

#i ncl ude "point.h"

#i nclude "line.h"

#i ncl ude "rectangl e. h”
#i ncl ude "pixel.h"

#i ncl ude "graphic. h"
#i ncl ude <fstreanp

#i ncl ude "p4util.h"

#i ncl ude <string>

#i ncl ude <cctype>

#i ncl ude <sstreanp

usi ng namespace std;

| | ============================ obal Const ant S=======================—==========
enunr CmdSel { Cnd_ERROR=-1, OCnd_NULL=0, Cnd_plot, Crd_draw, Cnd _fill
Cnd_set Pen, Ord_showPen, Cnd_read, Cnd wite, Cnd_clear
Cnd_set Size, Cnd_quit, Crd_UNKNOWN };
| | ==================Fycti on Prot ypes wWith Descri pt | ONS=========================
CndSel cndSel ect (i stringstrean& ins);
void Fn_plotLine(istringstrean& ins, G aphic& |Inmage);
void Fn_drawRect (i stringstrean& ins, G aphic& | mage, bool drwrilled);
voi d Fn_setPen(istringstrean& ins, G aphic& |Imge);
voi d Fn_showPen(const G aphicé& | mage);
void Fn_read(istringstrean& ins, G aphic& |nage);
void Fn_wite(istringstrean& ins, G aphic& | mage);
voi d Fn_cl ear (G aphi c& | nage);
voi d Fn_set Si ze(istringstrean& ins, G aphic& | mge);
/******************************************************************************

Nane: f nNane

I nput : type - Nanme : info
Qutput: type - Name : info
Use: N A

Not es: N A

******************************************************************************/

int main()

{ //Variable Declarations
bool no_Quit = true;
bool no_errors = true;
CndSel Conmmand;

G aphi c | nage;

cout << Messages[Title] << endl

// Mai n Program Loop
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\{Nhi le(no_Quit)

no_errors = true,

cout << Messages[Prompt]; //Pronpt

string readCnsl;

getline(cin,readCnsl); //Read one line to readCnsl String

i f(cin.good())

{ /*Command = commmandSel ect (cin); //Read, Check input CVD from C n*/

istringstream istr((readCnsl

Command = cndSel

swi t ch ( Conmmand)

[* TWeH#H4EQL */

ect(istr); //Read command fromistr

+ " \n")); //Create input string

{ case Cmd_ERRCR: /*Do Not hi ng, handel ed by comandSel ect*/ break;

case Cnd_NULL:
case Cnd_pl ot:
case Cnd_draw:
case Cnd_fill:

cout << Messages[MNul Il nput] << endl;

Fn_pl ot Li ne(i str, | nage);
Fn_drawRect (i str, | mage, f al se);
Fn_drawRect (i str, | mage, true);

case Cnd_set Pen: Fn_setPen(istr, | nage);
case Cnd_showPen: Fn_showPen( | mage);

case Crd_read:

Fn_read(istr, | mage);

case Cnd_wite: Fn_wite(istr,|nmage);

case Crd_cl ear
case Cnd_setSi
case Cnd_quit:

}

else if(cin.eof ())
{ /I ECF error

: Fn_cl ear (1 nage) ;
ze: Fn_setSize(istr, | mge);

br eak;
br eak;
br eak;
br eak;
br eak;
br eak;
br eak;
br eak;
br eak;
br eak;

no_Quit = false; break; //Set flag to quit
case Cnd_UNKNOWN: /*Do Not hi ng, handel ed by cnuSel ect*/ break;

cout << Messages[Fatal Error] << endl << endl;

exit(1l);

el se
{ I/Qher error
}

cin.clear();

} //End of main program | ooop

cout << Messages[Leaving] << endl << endl;

return O;

| | ====================

CndSel cndSel ect (istri
{ //Variable Declarati

=======Function Definiti onS==============================

ngstrean& ins)
ons

CndSel Sel ect (Cnd_ERRCR) ;

string firstWrd;

//Get first word fromistrstream

ins >> firstWrd;

// Check First Word

i f(ins.good())

{ //First word read
if (firstWord == "
else if(firstWrd
else if(firstWrd

i s good and not bl ank

I WB#4EQL") { Select = Cnd_NULL;
== "plot") { Select = Omd_plot;
== "draw") { Select = Ord_draw;

}
}
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else if(firstWord == "fill") { Select = Crd_fill; }

else if(firstWrd == "setPen") { Select = Cnd_setPen; }

else if(firstWwrd == "showPen") { Select = Cnd_showPen; }

else if(firstWrd == "read") { Select = Crd_read; }

else if(firstWrd == "wite") { Select = Cd_wite; }

else if(firstWrd == "clear") { Select = Cmd_clear; }

else if(firstWrd == "setSize") { Select = Cnd_setSize; }

else if(firstWrd == "quit") { Select = Cnd_quit; }

el se { Sel ect = Cnd_UNKNOWN;

cout << Messages[ UnknownCommand] << firstWrd << endl; }

el se if(ins.eof())

{ //isstream EOF neans end of

Sel ect

}

= Omd_NULL

return Sel ect;

}

i ne

void Fn_plotLine(istringstrean& ins, G aphic& |Image)
{ //Variable Declarations
Li ne drwLi ne;

i ns >> drwLi ne;

I{ / Dr aw
}

else if(i

f(ins.good())
/

Li ne

ns. eof ())

{ /listrstream eof
cout << Messages][ Pl ot Usage] << endl;

}

el se
{ /'/Error

in Line

| mage. dr awLi ne(drwLi ne) ;

bl ank

cout << Messages[InvalidLine] << endl;

}
}

voi d Fn_drawRect (i stringstrean& ins, G aphic& | mge,

{ //Variable Declarations
Rect angl e drwRect ;

ins >> drwRect ;

I{ / Dr aw
} _
else if(i
{1/

f(ins.good())
/

Li ne

ns. eof ())

/istrstream eof

i f(drwFilled)
{ cout << Messages[FillUsage] << endl;

}

el se

bl ank

I mage. dr anRect angl e(drwRect, drwFi | | ed) ;

{ cout << Messages[DrawUsage] << endl;

}
}

el se

bool

drwFi | | ed)
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{ //Error in Line

cout << Messages[InvalidRectangle] << endl;

}
}

voi d Fn_setPen(istringstrean& ins, G aphic& | mge)

{ //Variable declarations
string setColr;

/1 Read string
ins >> setColr;

i f(ins.good())
{ //Read good, check color fornmat

if(setColr == "Black") {
else if(setColr == "VWhite") {
else if(setColr == "DarkGey") {
else if(setColr == "MediunGey") {
else if(setColr == "LightGey") {
else if(setColr == "Red") {
else if(setColr == "G een") {
else if(setColr == "Blue") {
el se if(setColr == "Aqua") {
else if(setColr == "Yellow") {
else if(setColr == "Orange") {
else if(setColr == "Purple") {
el se if(setColr == "Brown") {

| mage.
| mage.
| mage.
| mage.
| mage.
| mage.
| mage.
| mage.
| mage.
| mage.
| mage.
| mage.

| mage.

el se { cout << I\/bssages[ I nval i dCol or] <<

}

else if(ins.eof ())
{ //1EOF char for blank, no input

cout << Messages[ Set PenUsage] << endl;

}

el se

set PenCol or (Bl ack); }

set PenCol or (White); }

set PenCol or (Dar kG ey); }

set PenCol or ( Medi untx ey) ; }

set PenCol or (Li ght G ey); }

set PenCol or (Red); }

set PenCol or (G een); }

set PenCol or (Bl ue); }

set PenCol or (Aqua) ; }

set PenCol or (Yel | ow); }

set PenCol or (Orange); }

set PenCol or (Purple); }

set PenCol or ( Brown); }
setColr << endl; }

{ //Bad Format for reading of string (shouldn't get here)

cout << Messages[InvalidColor] << setColr

}
}

voi d Fn_showPen(const G aphic& | mage)

{ //Variable Declarations
Pi xel Col or (I mage. get PenColor()); // Get

i f (Col or. i sEqual To(Bl ack))

el se if(Color.isEqual To(Wite))

el se if(Col or.isEqual To(DarkG ey))
el se if(Col or.isEqual To( Medi unG ey))
el se if(Col or.isEqual To(Li ghtGey))
el se if(Col or.isEqual To(Red))

el se if(Col or.isEqual To(G een))

el se if(Col or.isEqual To(Bl ue))

el se if(Col or.isEqual To(Aqua))

el se if(Col or.isEqual To(Yellow))

el se if(Col or.isEqual To(O ange))

el se if(Col or.isEqual To(Purple))

el se if(Col or.isEqual To(Brown))

Lt Lt Vet Vet Ve W e e et Yt Yt Vo)

current

cout
cout
cout
cout
cout
cout
cout
cout
cout
cout
cout
cout
cout

<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
<<

<< endl;

pen col or

"Bl ack" << endl; }
"White" << endl; }
"DarkGey" << endl; }
"Medi unzey" << endl; }
"Light Grey" << endl; }
"Red" << endl; }
"Green" << endl; }

"Bl ue" << endl; }
"Aqua" << endl; }

"Yel | ow' << endl; }
"Orange" << endl; }
"Purple" << endl; }
"Brown" << endl; }

el se /*SERI QUS ERROR*/ { cerr << "ERROR I N CURRENT COLOR' << endl; }
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241: void Fn_read(istringstrean& ins, G aphic& | nmge)
242: { //Vari abl e Decl arati ons
243: string fil eNane;

244 ifstream inFile;

245:

246: ins >> fil eNang;

247: i f(ins.good())

248: { //Read good

249: i nFile.open(fileNane.c_str());

250: if(inFile.good())

251: { //Read in graphic

252: | mage. i nput (inFile);

253:

254: if(inFile.good())

255; { //File read was good

256: /1 Do nothing :-)

257: }

258: el se

259: { //File read was not good (Bad or EOF)
260: cout << Messages[InvalidFormat] << fil eNane << endl
261: }

262: }

263: el se

264: { //Err opening file

265: cout << Messages[InvalidFile] << fileNanme << endl
266: }

267: i nFile.close();

268: }

269: else if(ins.eof())

270: { //1EOF char for blank, no input

271: cout << Messages[ ReadUsage] << endl

272: }

273: el se

274: { //Bad Format (shouldn't get here)

275: cout << Messages[InvalidFile] << fileNanme << endl
276: }

277:

278: }

279:

280: void Fn_wite(istringstrean& ins, G aphic& | nmage)
281: { //Variable Declarations
282: string fil eNane;

283: of stream outFil e;

284:

285: ins >> fil eNang;

286: i f(ins.good())

287: { //Read good

288: outFile.open(fileNane.c_str());
289:

290: i f(outFile.good())

291: { //Qutput to graphic

292: | mage. out put (outFil e);

293: }

294 el se

295: { //Error opening file

296: cout << Messages[InvalidFile] << fileNanme << endl
297: }

298:

299: outFile.close();

300: }
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else if(ins.eof ())

{ //1EOF char for blank, no input

cout << Messages[Wi

}

el se

teUsage] << endl;

{ //Bad Format (shouldn't get here)

cout << Messages[InvalidFile] <<

}
}

voi d Fn_cl ear (G aphi c& | mage)

{ //Variable Declarations
i nt Wdth, Hei ght;
Pi xel tnp_PenCol or;

/1 Get size of current i
| mage. get Si ze( W dt h, Hei
/1 CGet current pen color

mage
ght);

t np_PenCol or = | nage. get PenCol or () ;

/1 Set pen color to whit

e

| mage. set PenCol or (Wi te);

tangle to cl ear inmage
| mage. dr awRect angl e( Rect angl e( Poi nt (0, 0), Poi nt (Wdt h, Height)), 1);

//IDraw filled white rec

// Restore pen col or

| mage. set PenCol or (t np_PenCol or) ;

}

voi d Fn_set Si ze(i stringst

{ //Variable Declarations
i nt Hei ght (M nHei ght),
bool no_error = fal se;
string errorString;

// Read Wdth
ins >> Wdth;

i f(ins.good())
(Wdth < M nW dt h)
//Wdth is too snal

[/ cout << Messages[|nvalidNunber] << Wdth << endl;

Wdth = M nWdt h;

}

el se

{ //Wdth is good siz
no_error = true;

}

else if(ins.eof ())
{ /1 ECF char for blank,

(i
// Read good, check low limt
i f
{

rean& i ns, G aphic& | mage)

W dt h(M nW dt h) ;

|, set to mn size

e, no errors so far

no i nput of either

cout << Messages[ Set Si zeUsage] << endl;

}

el se

{ //Bad For mat
ins.clear();
ins >> errorString;

}

i f(no_error)

cout << Messages[InvalidNunber] << errorString << endl;

fileNane << endl;

ints
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361: {

362: ins >> Height;

363:

364: i f(ins.good())

365: { //Read good, check low linit

366: i f(Height < M nHei ght)

367: { //Height is too small, set to m nHeight

368: [/ cout << Messages[|nvalidNunber] << Height << endl
369: Hei ght = M nHei ght;

370:

371: el se

372: { /1A'l good, do restart function

373: | mage.restart (Wdth, Hei ght);

374: }

375: }

376: else if(ins.eof())

377: { //EOF char for blank, no input for height, IS input for width
378: cout << Messages[ Set Si zeUsage] << endl; 111 <--22?
379: }

380: el se

381: { //Bad For mat

382: ins.clear();

383: ins >> errorString;

384: cout << Messages[InvalidNunmber] << errorString << endl
385: }

386: }

387: }

388:

389 /******************************************************************************

390: HONOR CODE:

391: | have neither given nor recieved aid on this project, nor have
392: conceal ed any viol ations of the honor code.
393: JAMES GLETTLER

394 ******************************************************************************/

395:
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/*****************************C:LASS I NTERFACE*********************************

Cour se: EECS 280, Wnter
Aut hor : James Gettler
Assi gnment : Proj ect 04

Fi | ename: graphic. h

Ver si on: v1. 10a

Rel at ed: proj4.cpp graphi
Descri p: N A

Not es: N A

2002 Secti on: 005
Uni quename: JGLETTLE
Dat e: 21 March 2002
c.cpp

******************************************************************************/

#i f ndef GRPHC H
#defi ne GRPHC H

| | =======================Pr eprocessor

#i ncl ude "pixel.h"
#i nclude "line.h"
#i ncl ude "rectangl e. h”

usi ng nanmespace std;

// e —————————————————
const int DefaultWdth(640);
const int DefaultHeight(480)
const int M nWdth(32);
const int M nHeight(24);
// e —————————————————
cl ass Graphic
{

publi c:

Directi veS===========—==—===—=-——o——————-—-m=

==3 obal Const ant sS===========================—======

/*(De)Constructors for Gaphic O ass*/

G aphic();
// Default constructor
G aphi c(const

int& set_Wdth,

initiallizes to DefaultW dthXDefaul t Hei ght
const int& set_Height);

// Constructor initiallizes to set_Wdth X set_Hei ght
G aphi c(const G aphi c& source);
/| DEEP Copy Construct or
~G aphic();
/I Default Deconstructor for G aphic d ass
/*Restart Operator*/
void restart(const int& set_Wdth,
/1 Deletes old image,
void getSize(int& Wdth,

const int& set_Height);
and al |l ocates a new i mage
i nt & Hei ght);

//Returns the Wdth and Hei ght of the graphic -- NOI' SPEC
/*Drawi ng Functi ons*/
voi d drawLi ne(const Line& drwlLine);

//Draws the drwLine into the graphic
voi d drawRect angl e(const Rectangl e& drwRect, bool drwFilled);
voi d drawRect angl e(const Rectangl e& drwRect);

//Draws the drwRect into the graphic, filled or not filled (default)
/*Pen Col or Functions*/
voi d set PenCol or (const Pi xel & set _pCol or);

/1 Sets the current pen color to set_pCol or
Pi xel getPenCol or() const;

// Returns the value of the current pen Col or

/*1/0O Functions*/
voi d out put (ostrean& ostr);
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61: //Wites current graphic to streamin the PPM for mat
62: void input(istrean& istr);

63: // Reads a series of inputs fromstreamformatted as a valid PPM i nmage
64:

65: private:

66: /*Priavte Menber Variabl es*/

67: Pi xel pen_col or;

68: int pixels_wide, pixels_high;

69: Pi xel * i mage;

70:

71: / *Coor di nat e Conversions !!! ADDED TO CLASS*/

72: int ijTolndex(const int& i, const int& j);

73: /I Returns the array index of the point (i,j)

74: voi d i ndexTol J(const int& N, int&i, int&j);

75: /I Returns the point (i,j) that index N corresponds to
76: bool W t hi nBounds(const int& i, const int& j);

77: bool wi thinBounds(const double& i, const double& j);
78: //Returns true if point is wthin bounds of graphic
79:

80: };

81: #endif
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/***************************CLASS I IVPLEIVENTATI G\l*******************************

Cour se: EECS 280, Wnter 2002 Sect i on: 005

Aut hor : James Gettler Uni quename: JGLETTLE

Assi gnment : Proj ect 04

Fi | ename: graphi c. cpp Dat e: 21 March 2002
Ver si on: vl. 10a

Rel at ed: proj4.cpp graphic.h

Descri p: N A

Not es: N A

******************************************************************************/

| | =======================Pr epr ocessor DirectivesS===============—================
#i ncl ude "pixel.h"

#i ncl ude "graphic. h"

#i ncl ude <cctype>

#i ncl ude <i ostreanp

#i ncl ude "p4util.h"

#i ncl ude "rectangl e. h”

#i ncl ude "point.h"

#i ncl ude <string>

usi ng namespace std;

| | ============================ obal Const ant S=================================
const string PPM | MAGE CODE = "P3":
/] ::::::::::::::::::::( m) Constructor Function Definiti ons=====================

G aphi c:: Graphi c()
{ //Default Constructor

/lallocate space for graphic. singleton dimarray of pixels
i mge = new Pixel [ Def aul t Wdt h*Def aul t Hei ght] ;

/1 Assign Pen Color to Black and set size variables
pen_col or = Bl ack;

pi xel s_wi de Def aul t W dt h;

pi xel s_hi gh Def aul t Hei ght ;

G aphic:: Gaphic(const int& set_Wdth, const int& set_Height)
{ //Explicit Constructor

//var Decl arations

int Wdth, Height;

/' Check Range

if (set_Wdth < MnWdth) { Wdth = MnWdth; }
el se { Wdth = set_Wdth; }
if (set_Height < MnHeight) { Height = MnHeight; }
el se { Height = set_Height; }

/1 Al'l ocate space for graphic. singleton dimarray of pixels
i mge = new Pixel [Wdth*Height];

/1 Assign Pen Color to Black and set size variables
pen_col or = Bl ack;

pi xel s_wi de = Wdt h;

pi xel s_hi gh Hei ght ;

G aphi c: : Graphi c(const G aphi c& source)

{ //DEEP Copy Constructor from source-->dest
//First Delete old destination graphic
del ete [] i mage;
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/1 Al'l ocate space for graphic. singleton dimarray of pixels
i mmge = new Pixel [source. pi xel s_wi de*sour ce. pi xel s_hi gh];

/] Set menber vari abl es

pi xel s_wi de = source. pi xel s_wi de;

pi xel s_hi gh = source. pi xel s_hi gh;

/1 Set pen col or equal to source

pen_col or = source. pen_col or;

//ltterate through source copying Pixels one at a tine
for(int N=0; N < pixels_w de*pixels_high ; N++)

i mge[ N] = source.inmage[N];

}

G aphi c: : ~Gaphi c()

{ //Destructor
delete [] i mage;

| | =====================Publ i ¢ Menber Function Definiti ons======================
/*Restart Operator*/
void Gaphic::restart(const int& set_Wdth, const int& set_Height)
{ //Deletes old inmage, and allocates a new i nage
//var Declarations
int Wdth, Height;

//Delete Current inmage
delete [] i mage;

// Check Range of W«H

if (set_Wdth < MnWdth) { Wdth = MnWdth; }
el se { Wdth = set_Wdth; }
if (set_Height < MnHeight) { Height = MnHeight; }
el se { Height = set_Height; }

/1 Al'l ocate space for graphic. singleton dimarray of pixels
i mge = new Pixel [Wdth*Height];
/1 Assign Pen Color to Black and set size variables
pen_col or = Bl ack;
pi xel s_wi de = Wdt h;
pi xel s_hi gh Hei ght ;
}

void Graphic::getSize(int& Wdth, int& Height)

Wdth = pixels_wide;
Hei ght = pi xel s_hi gh;
}

/*Drawi ng Functi ons*/
/* void Gaphic:: GRAPH CSTEST()

{
i mage[ij Tol ndex(0,0)] = Bl ack;
i mage[ij Tol ndex(pi xel s_wi de-1, pi xel s_high-1)] = Red;
i mage[i]j Tol ndex(pi xel s_wi de-1,0)] = Bl ue;
i mage[ij Tol ndex(0, pi xel s_high-1)] = G een;
}oxl
voi d Graphic::drawLi ne(const Line& drwline) /1 LI NE

{ //Draw a line into the graphic
/] Variabl e Decl arati ons
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Li neType type =

Li neTypeFn(drwLi ne); /] Determ ne Line Type

int tnp; //if needed

if(type == LN_Hori zontal)

{ //Draw line with i as indept. variable
int starti = roundoff(drwLine.get_startPt().get_x());
int endi = roundoff (drwLine.get_endPt().get_x());
int j = roundoff(drwLine.get_startPt().get_y());

//set order to draw fromleft to right
if (starti > endi) { tnp = starti; starti = endi; endi = tnp; }
for (int i = starti ; i <=endi ; i++) /] <=
{ //check if within bounds and if so set pixel
i f(withinBounds(i,j))
{ image[ij Tolndex(i,j)] = pen_color; }

else if(type ==

LN Vertical)

{ //Draw line with j as indept variable
int i = roundoff(drwLine.get_startPt().get_x());
int startj = roundoff(drwLine.get_startPt().get_y());
int endj = roundoff(drwLine.get_endPt().get_y());

//set order to draw fromtop(0) to bottom
if (startj >endj) { tnp = startj; startj = endj; endj = tnp; }
for (int j = startj ; j <= endj ; j++) /] <=
{ //check if within bounds and if so set pixel
i f(withinBounds(i,j))
{ image[ij Tolndex(i,j)] = pen_color; }

else if(type ==

LN_Shal | ow)

{ //Draw line with i as indept variable, slope calc'd on original points

/' Use Y=ntX+b

--> nrdy/dx ; b = y-nx (lowercase is Double, upper is Int

doubl e sl ope=(drwLi ne.get_endPt().get_y() - drwLine.get_startPt().get_y() )
/ (drwLi ne. get _endPt().get_x() - drwLine.get_startPt().get_x() );

doubl e intrcpt

= drwlLi ne.get _startPt().get_y() -
slope * drwLine.get_startPt().get_x();

int starti = roundoff(drwLine.get_startPt().get_x());
int endi = roundoff (drwLine.get_endPt().get_x());
int j;
//Switch variable to draw left to right
if (starti > endi) { tnp = starti; starti = endi; endi = tnp; }
for (int i = starti ; i <= -endi ; i++)
{
j = roundoff(slope*i + intrcpt); //Calc j and cast to an int
i f(w thinBounds(i,j))
{ image[ij Tol ndex(i,j)] = pen_color;
}
}

else if(type ==

LN_St eep)

{ //Draw line with j as indept variable, slope calc'd on original points

/1 Use X=ntY+b

--> nrdx/dy ; b = x-ny (lowercase is Double, upper is Int

doubl e sl ope=(drwLi ne.get_endPt().get_x() - drwLine.get_startPt().get_x())
/(drwLi ne.get_endPt().get_y() - drwLine.get_startPt().get_y() );

doubl e intrcpt

= drwlLi ne.get _startPt().get_x() -
slope * drwLine.get_startPt().get_y();
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181: int i;

182: int startj = roundoff(drwLine.get_startPt().get_y());

183: int endj = roundoff(drwLi ne.get_endPt().get_y());

184:

185: //Switch variable to draw top to bottom

186: if (startj >endj) { tnp = startj; startj = endj; endj = tnp; }
187:

188: for (int j = startj ; j <= endj ; j++)

189: {

190: i = roundoff(slope*j+intrcpt); //Calc i and ROUND to an int
191: i f(withinBounds(i,j))

192: { image[ij Tolndex(i,j)] = pen_color;

193: }

194: }

195:

}
196: else if(type == LN_Defunct)
197: { //Draw Defunct Line as point

198: int i = roundoff(drwLine.get_startPt().get_x());
199: int j = roundoff(drwLine.get_startPt().get_y());
200: i f(withinBounds(i,j))

201: { //Defunct Line is within bounds of inage

202: i mage[ij Tol ndex(i,j)] = pen_color;

203: }

204: }

205: }

206:

207: void G aphic::drawRectangl e(const Rectangl e& drwRect)
208: {

209: drawRect angl e(drwRect, 0); //Draw an enpty rectangle
210:

}
211: void G aphic::drawRect angl e(const Rectangl e& drwRect, bool drwFill ed) / | RECT

212: { //Draws the drwRect into the graphic, filled or not filled
213: Poi nt cornerArr[4];

214 drwRect . corners(cornerArr); //Get Corners of rectangle
215: int starti = roundoff(cornerArr[3].get_x());

216: int startj = roundoff(cornerArr[3].get_y());

217: int endi roundof f (cornerArr[1].get _x());

218: i nt endj roundof f (cornerArr[1].get _vy());

219:

220: i f(drwrilled)

221: { //Draw Fill ed Rectangle

222: /1 Draw horizontal lines filling up rectangle

223: for(int j = startj ; j <= endj ; |++)

224: {

225: drawLi ne(Li ne(Point(starti,j),Point(endi,j)));

226: }

227: /* [/Uncessary drawi ng of vertical |ines

228: for(int i = starti ; i <= endi ; i++)

229: { drawLi ne(Line(Point(i,startj),Point(i,endj)));

230: }

231: */

232: }

233: el se

234: { //Draw Rectangle Qutline

235: drawLi ne(Li ne(cornerArr[0],cornerArr[1])); //Draw "top"
236: drawLi ne(Li ne(cornerArr[1],cornerArr[2])); //Draw right
237: drawLi ne(Li ne(cornerArr[2],cornerArr[3])); //Draw "bottont
238: drawLi ne(Li ne(cornerArr[3],cornerArr[0])); //Draw | eft
239: }

240: }
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/*Pen Col or Functions*/
voi d G aphic:: set PenCol or (const Pi xel & set _pCol or)

{ //Sets the current pen color to set_pCol or
pen_col or = set_pCol or;

}

Pi xel Graphic::getPenColor() const

{ //Returns the value of the current pen Col or
return pen_col or;

}

/*1/ 0O Functions*/

voi d G aphi c: : output(ostrean& ostr)

{ //Wites current graphic to streamin the PPM f or mat
//Print PPMinage code on a line
ostr << PPM | MAGE CCDE << endl;
[/ Print Wdth_Height\n
ostr << pixels_wde <<
/1 Print Max integer
ostr << Pixel Max << endl;
[/Print Pixel triads one row at a tine
for(int j =0 ; j < pixels_high ; j++) //Colum | oop

<< pi xel s_high << endl;

{ for(int i =0 ; i < pixels_wide ; i++) //Row | oop
{
ostr << image[ijTolndex(i,j)] << " "; //output pixel at point (i,j)
} /11S TH S SPACE NEEDED
ostr << endl; //New line at end of Row
}

}

voi d Graphic::input(istrean& istr)
{ //Reads a series of inputs fromstreamformatted as a valid PPM i mage
/I Variabl e Decl arations
bool no_error = true, still_reading field = fal se;
char readTnp;
int Wdth, Height, MxCol Val ue;
string char Code;
G aphi ¢ | nput Tenp(M nW dt h, M nHei ght ) ;

// Read for character code
if (no_error)
{ //Read char Code
i str >> char Code;
if(istr.good())
{ //string read is good, test it
i f (char Code == PPM | MAGE_CODE)
{ //Correct Character Code
//Do Nothing I :-)
}
el se
{ //1ncorrect Character Code
no_error = fal se;
}
}
el se

{ //Was unable to read string
no_error = fal se;
}

}
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// Read Wdth & Hei ght

i f(no_error)

{ //Read Wdth

>> W dt h;

if(istr.good())

{ //Read good, test value
if(Wdth < MnWdth) { no_error = false; }

istr

else { no_error = false; }

i f(no_error)
{ // Read Hei ght
istr >> Height;
if(istr.good())
{ //Read good, test value
i f(Height < MnHeight) { no_error = false; }

else { no_error = false; }

}

// Read Max Col or
i f(no_error)
{ //Read MaxCol or

istr

>>

MaxCol Val ue;

if(istr.good())
{ //Read good, test value
i f(MaxCol Value !'= Pixel Max) { no_error = false; }

}

else { no_error = false; }

}
/1
i f
{
}

/
i
{

for (

{ //Read in each val ue,

Si ze I nput Tenp Pi xe
(no_error)

I nput Tenp. restart (Wdt h, Hei ght ) ;

/ Read in of pixel values through for
f(no_error)

array graphic to hold input

| oop

int N=0; (N< Wdth * Height) && istr.good() ; N++ )

istr >> I nput Tenp.image[ N ;

}
if(listr.good()) //when l|oop exits,
{ no_error = false; }

}

/] Set state variables and if all good,
i f(no_error)

reads were good

[l First
delete [] inmage

{ /1A

/] Set

i mge

Del ete ol d i mage

check .good() at each | oop

check istr condition

store input to source

menber vars and create new i nage array
pi xel s_wi de = Wdt h;
pi xel s_hi gh = Hei ght;

new Pi xel [ Wdth*Hei ght];
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// Deep copy in pixels
for (int N=0; (N< Wdth * Height); N++ )

i mage[ N] = I nput Tenp.inmage[ N];

else if(istr.eof())

{ //Set EOF bit and No changes
istr.clear(ios::eofbit);

}

el se

{ //Sonething else went wong (but no EOF), nmke no changes and set bad bit
istr.clear(ios::badbit);

| | =====================Prj vate Menber Function Definiti onsS=====================
/ *Coor di nate Conversions !l ADDED TO CLASS*/
int Gaphic::ijTolndex(const int& i, const int& j)

{

return (i+ *pixel s_wi de);

voi d Graphic::indexTolJ(const int& N, int& i, int&j)

{ //Returns the point (i,j) that index N corresponds to
i N % pi xel s_wi de;
j (N-1)/ pi xel s_wi de;

bool Graphic::wthinBounds(const int& i, const int&j)

{ //Returns true if point is within bounds of graphic
return (i > 0 & | < pixels_wide & j >= 0 & | < pixels_high);

bool G aphic::wthinBounds(const double& i, const double& j)
{ //Returns true if point is within bounds of graphic
int ii(roundoff(i)), ij(roundoff(j));
return (ii >= 0 & ii < pixels_wide & ij >= 0 && ij < pixels_high);

}
| | =========================Frj end Function Definiti onsS=========================
| | =========================(t her Function Definiti onsS==========================

/******************************************************************************

HONOR CODE:
| have neither given nor recieved aid on this project, nor have |
conceal ed any viol ations of the honor code.
JAMES GLETTLER

******************************************************************************/
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/*****************************C:LASS I NTERFACE*********************************

Cour se: EECS 280, Wnter 2002 Sect i on: 005

Aut hor : James Gettler Uni quename: JGLETTLE

Assi gnment : Proj ect 04

Fi | enane: [ine.h Dat e: 21 March 2002

Ver si on: v2.01

Rel at ed: proj4.cpp line.cpp

Descri p: N A

Not es: Modified fromProject 3 to not allow \n durring extraction

Al so, no added functions above and beyond what was predefined
******************************************************************************/
#i f ndef LINE_H
#define LINE H
| | =======================Pr epr ocessor DirectivesS===============—================
#i ncl ude "point.h"

#i ncl ude <i ostreanp
usi ng namespace std;

| | ============================C] asS Definiti on=================================
class Line
{
publi c:
/* Constructors for Line class */
Line ();

//Defines a Line with no val ues
Line (Point initial _start, Point initial_end);
//Defines a line with the given start and endi ng points

/* Constant menber functions: getters */

Point get_startPt() const;

/] Postcondition: The value returned is the startPt of the Line
Poi nt get_endPt () const;

// Postcondi tion: The val ue of the endPt of the Line is returned

/* Modification nenber functions: setters */

voi d set_startPt (Point start_point);

[/ Postcondition: The value for the startPt of the Line is set to start_point
voi d set_endPt (Point end_point);

// Postcondition: The value of the endPt of the Line is set to end_point

voi d set_Iline (Line seg);

/1 Postcondi tion: The value of both startPt and endPt are set to

/1 the startPt and endPt of the Line seg

/* Modification nenber functions: operations */

Poi nt m dPoint () const;

// Postcondition: the mdpoint of the Line |ineSegnent is returned
doubl e di stance () const;

/1 Postcondition: the distance between the points that define

/1 the Line lineSegnent is returned

/* Friend functions to the Line class */

friend istrean& operator >> (istrean& ins, Line& line_info);
/] Goal: The Line information has been read and

/1 all values have been checked for valid input

/1 both EOF and fail states have been checked and

/| appropriate action taken

/] FORMAT: the format of a line is:

/1 W5 ( W5 point W6, W5 point W5 ) W5

/1 where WS i s whitespace

/] Postcondition: the istream has been returned

1/2



61:
62:
63:
64:

65:
66:
67:
68:
69:
70:
71:
72:
73:
74:
75:
76:
77
78:
79:

line.h 27-Dec-02 2:37:43 AM

friend ostrean& operator << (ostrean& outs, const Line& line_info);
/] Postcondition: The Line has been | oaded into the ostream

/1 for printing in the correct fornat /IWF is the
/1 NO output will take place within this overl oad /Il correct
f or mat
private:

}s

Point startht;

Poi nt endPt;

doubl e sl ope() const;

// Postcondition: the slope of the |ine determ ned by

/1l startPt and endPt will be returned

/1 NOTE: If slope is infinite (vertical line) or line is degenerate, then

/1 sl ope returns 1000000

bool degenerate () const;

/1l Postcondition: returns true if the start and end of the |line are the sane

#endi f
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/***************************CLASS I IVPLEIVENTATI G\l*******************************

Cour se: EECS 280, Wnter 2002 Sect i on: 005

Aut hor : James Gettler Uni quename: JGLETTLE

Assi gnment : Proj ect 04

Fi | ename: [ine.cpp Dat e: 21 March 2002

Ver si on: v2.01

Rel at ed: proj4.cpp line.h

Descri p: N A

Not es: Modified fromProject 3 to not allow \n durring extraction

Al so, no added functions above and beyond what was predefined
******************************************************************************/

| | =======================Pr epr ocessor DirectivesS===============—================
#i ncl ude "point.h"
#i nclude "line.h"

#i ncl ude <i ostreanp

#i ncl ude <i omani p>

#i nclude <cmath> //For sqrt fucntions
#i ncl ude <cctype>

usi ng namespace std,;

| | ============================ obal Const ant S=================================
const doubl e PRECI SI ON = 0. 0001,
const doubl e VERTI CALSLOPE = 10000000;
| | ======================Cpnstruct or Function Definiti onsS=======================
Li ne: : Line ()
{ //Default constructor, defines a Line but with no val ues
startPt = Point(0.0,0.0);
endPt = Point(0.0,0.0);
}
Line::Line (Point initial_start, Point initial_end)
{ //Explicit Constructor, defines a Line with the given start and end Points
startPt = initial _start;
endPt = initial_end;

| | =====================Publ i ¢ Menber Function Definiti ons======================
/*Getter Functions*/
Poi nt Line::get_startPt() const
{ //Return the start Point of the Line
return startPt;
Loi nt Line::get_endPt() const
{ //Return the end Point of the Line
} return endpPt;
/*Setter Functions*/
voi d Line::set_startPt (Point start_point)
{ //Set the start Point of the Line
startPt = start_point;
zloi d Line::set_endPt (Point end_point)
{ //Set the end Point of the Line
endPt = end_point;
zloi d Line::set_line (Line seg)
{ //equivilant to Line = seg
startPt = seg.get_startPt();
endPt = seg.get_endPt();
}
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/*QOperation functions*/

/* [/ Original Mdpoint function

Poi nt Line::mdPoint () const

{ //Determne and return the m dPoint of the |ine
/[/Find (dx,dy) of line
doubl e dx = endPt.get_x() - startPt.get_x();
double dy = endPt.get_y() - startPt.get_y();
/I Mdpoint is (startx,starty)+(dx,dy)/2

return Point(startPt.get_x() + dx/2, startPt.get_y() + dy/2);

}oxl
/1 New M dpoi nt
Poi nt Line::mdPoint () const
{ //Deternmine and return the m dPoint of the |ine
return Point( ( startPt.get_x() + endPt.get_x() )/2.0,
( startPt.get_y() + endPt.get_y() )/2.0);

doubl e Line::distance () const

{ //Deternine the length of the Line
/I Find (dx,dy) of a line
doubl e dx endPt.get_x() - startPt.get_x();
doubl e dy endPt.get_y() - startPt.get_y();

//Length = sqgrt (dx"2+dy”2);
return sqrt(dx*dx+dy*dy);

| | =====================Prj vat e Menber Function Definitions======

doubl e Line::slope () const
{ //Deternine the slope of the line
doubl e dx = endPt.get_x() - startPt.get_x();
doubl e dy = endPt.get_y() - startPt.get_y();
if(dx == 0)
{ //Line is vertical or degenerate
return VERTI CALSLOPE;
}
el se
{ //Return sl ope
return (dy/dx);

| | =========================Frj end Function Definiti ons==========

i strean& operator >> (istrean& ins, Line& |ine_info)

{ //extraction operation in the form"_(_STARTpt , ENDpt )"
/] Variabl e Decl arati ons
Point strt_pt, end_pt;
bool read_Good = true;
int read_Index = O;
int punct_ctrl =
char input_Tenp;
bool ECF found = fal se;
bool error_found = fal se;

/1
do

{
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ins.get(input_Tenp); //read in one character to Tenp
read_Il ndex++; //Advance read i ndex
if(ins.eof())
{ //End of File Error
ECF _found = true;

el se if(isspace(input_Tenp))
{ //Witespace
if(input_Tenp == "\n" && punct_ctrl != 0 & punct_ctrl = 5)
{ //newine after first paren and before last: error
error_found = true;

read | ndex++;

}
else if( (input_Tenp ==

"(" && punct_ctrl == 0) |
(input_Tenmp == "',' && punct_ctrl == 2) |
(input_Tenp == ")"' && punct_ctrl == 4) )
{
punct _ctrl ++;
read | ndex++;
el se if(input_Tenp == "' (' && (punct_ctrl == 1 || punct_ctrl == 3))

{ //Put first char of Point back into stream and read Poi nt
i ns. put back(i nput _Tenp);
i f(punct_ctrl == 1)
{ //Read X
ins >> strt_pt;
}
el se
{ /] Read Y
ins >> end_pt;

if(lins.good())
{ //Error in reading val ue
if(ins.eof())
{ /' ECF error
ECF _found = true;
}

el se
{ I/Qher error
error_found = true;
}
}

el se
{ //Read is good
punct _ctrl ++;
read | ndex++;
}
}
el se

{ /'/Error
error_found = true;

}
} while(!EOF_found && 'error_found && read_l ndex < 100 && punct_ctrl < 5);

i f(punct_ctrl == 5 && !'EOF_found && !error_found)

{ //>> was good, set points
line_info.set_startPt(strt_pt);
line_info.set_endPt(end_pt);

}
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el se i f (EOF_f ound)
{ //ECF found

}

ins.clear(ios::eofbit);

el se
{ /'/Error

}

/lins.set(ios::

ins.clear(ios::badbit);

return ins;

}

/* [/ O.D CODE

/] code -

//Vari abl e Decl arations
Point startPt, endPt;

bool read _Good = true;
int read_Index = O;
int punct_ctrl =0; //1=" (" 2="," 3=")"'

char i nput_Tenp;
bool ECF found = fal se;
bool error _found = fal se;

/1
do

{

ins.get(input_Tenp); //read in one character to Tenp

read I ndex++; //Advance read i ndex
if(ins.eof())
{ /'/End of File Error

EOCF found = true;

el se if(isspace(input_Tenp))
{ /'/1gnore the space
read | ndex++;

el se if(input_Te == "(' && punct_ctrl

{ //read in X
ins > startPt;
if(!'ins.good())
{ //Error in reading x
if(ins.eof())
{ I/ ECF error
EOF found = true;
}
el se
{ I'/Qher error
error_found = true;

}
}

el se

{ //Read is good
punct _ctrl ++;
read | ndex++;

}
}

/lins.set(ios::eofbit); //REPLACE WTH CLEAR

badbit); //REPLACE WTH CLEAR

copy paste from point.cpp and change double to point

0)
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else if(input_Tenp =="',' && punct_ctrl == 1)
{ //read in Y
ins >> endPt;
if(!'ins.good())
{ //Error in reading x
if(ins.eof())
{ I/ ECF error
EOF found = true;
}
el se
{ I'/Qher error
error_found = true;

}
}

el se

{ //Read is good
punct _ctrl ++;
read | ndex++;

}

el se if(input_Te == ")" && punct_ctrl == 2)
{ //End of Point input

punct _ctrl ++;
}

el se
{ /'/Error
error_found = true;

}
} while(!ECF found && 'error_found && read_l ndex < 100 && punct_ctrl < 3);

i f(punct_ctrl == 3 && !'EOF_found && !error_found)
{ //>> was good, set points
line_info.set_startPt(startPt);
i ne_info.set_endPt (endPt);

}

el se i f (EOF_f ound)

{ //ECF found
ins.set(ios::eofbit);

}

el se

{ I'/Error
ins.set(ios::badbit);

}

return ins;

}
*/

ostrean& operator << (ostrean& outs, const Line& line_info)

outs << "(" << line_info.get startPt() << ", "
<< line_info.get_endPt() << ")";

return outs;
| | =========================(t her Function Definiti onsS==========================

/******************************************************************************

HONOR CODE:
| have neither given nor recieved aid on this project, nor have |
conceal ed any viol ations of the honor code.
JAMES GLETTLER
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******************************************************************************/
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/*****************************C:LASS I NTERFACE*********************************

Cour se: EECS 280, Wnter 2002 Sect i on: 005

Aut hor : James Gettler Uni quename: JGLETTLE

Assi gnment : Proj ect 04

Fi | ename: pdutil.h Dat e: 21 March 2002
Ver si on: vl. Ola

Rel at ed: proj4.cpp p4util.cpp

Descri p: N A

Not es: N A

******************************************************************************/

#i f ndef P4UTL_H
#define PAUTL_H

/1 Preprocessor Directives

#i ncl ude <string>

#i nclude "line.h"

usi ng namespace std,;

/1 A obal Constants

const string Messages[] = {
"EECS I mage Editor", [1Title
"> /1 Pronpt
"Ignoring null input", [/ Nul | I nput
"Unknown command: ", / 1 UnknownConmand
"Usage: plot <line> for exanple: plot ((0,0),(2,2))", /1 Pl ot Usage

"Usage: draw <rectangle> for exanple: draw [(0,0):(2,2)]", //DrawJsage
"Usage: fill <rectangle> for exanple: fill [(0,0):(2,2)]", //FillUsage

"Usage: setPen <color>, for exanple: setPen Red", / | Set PenUsage
"Usage: read <filenanme>, for exanple: read image. ppni, / | ReadUsage
"Usage: wite <filenane>, for exanple: wite inage.ppni, /I WiteUsage
"Usage: setSize <w dth> <height> for exanple: setSize 640 480",// Set Si zeUsage
"Not a valid line", / /'l nval i dLi ne

"Not a valid rectangle", [/l nval i dRect angl e
"Not a valid color: ", / /'l nval i dCol or
"Unable to open file: ", /llnvalidFile
"Unable to read graphic fromfile: ", /I I nval i dFor mat
"Not a valid nunber: ", /1l nval i dNurber
"Fatal error encountered. Exiting.", /'l Fatal Error
"Leavi ng EECS | nmage Editor" /] Leavi ng

i

enun MessageNunber { Title, Pronpt, Nulllnput, UnknownConmmand, Pl ot Usage,
Drawlsage, Fill Usage, SetPenUsage, ReadUsage, WiteUsage,
Set Si zeUsage, InvalidLine, InvalidRectangle, InvalidColor
InvalidFile, InvalidFormat, InvalidNunber, Fatal Error
Leavi ng };

enun LineType { LN Horizontal, LN Vertical, LN _Shallow, LN Steep, LN Defunct };

const double PRECI SION = 0.00001

/1 Definitions

i nt roundoff(const doubl e& num);

/I Returns the integer of the rounded double "nunt

Li neType Li neTypeFn (const Line& inptLine);
// Returns enum Li neType dependi ng on the type of line

voi d Ski pW5 (istrean& ins);
/1 Ski ps any whitespace but not EQOL

#endi f
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/***************************CLASS I IVPLEIVENTATI G\l*******************************

Cour se: EECS 280, Wnter 2002 Sect i on: 005

Aut hor : James Gettler Uni quename: JGLETTLE

Assi gnment : Proj ect 04

Fi | ename: pdutil.cpp Dat e: 21 March 2002
Ver si on: vl. Ola

Rel at ed: proj4.cpp p4util.h

Descri p: N A

Not es: N A

******************************************************************************/

| | =======================Pr epr ocessor
#i ncl ude "p4util.h"

#include "line.h"

#i ncl ude <cmat h>

#i ncl ude <cctype>

usi ng nanmespace std;

| | ============================ obal

i nt roundoff(const doubl e& num)

Directi veS===========—==—===—=-——-o—————————m=

Const ant S=============-=---——----o-—---———-——-—=

Function Definiti onsS==========================

{ //Returns the integer of the rounded double "nunt

} return ((int)(floor(numr + 0.5)));

Li neType Li neTypeFn (const
{11
[l Variabl e Decl arati ons
doubl e dx = inptLine.get_endPt().get_x()
doubl e dy = inptLine.get_endPt().get_y()
Li neType returnVal
i f(dx*dx < PRECI SI ON* PRECI SI ON)
{ //'No change in X
i f(dy*dy < PRECI SI ON* PRECI SI ON)
{ //No change in X or Y

Li ne& i nptLi ne)

returnVal = LN Defunct;
}
el se
{ //No change in X, Change in Y
returnval = LN Vertical;
}
}
el se

{ //Significant change in X
i f (dy*dy < PRECI SI ON* PRECI SI ON)
{ //Chance in X, No change in Y
returnVal = LN Horizontal

}
else if( (dy/dx)*(dy/dx) <= 1.0 )

{ /1 |Slope|] is less than 1
returnVal = LN Shal | ow;

}

el se

{ /1 |Slope|] nust be greater than 1
returnVal = LN _Steep

}

}

return returnval;

i nptLine.get_startPt().get_x();
i nptLine.get_startPt().get_y();
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}

voi d Ski pW5 (i strean& ins)
{ bool loop = true;
char tnp;

whi | e( ] oop)
{ ins.get(tnp);
if(ins.good())

i f(isspace(tnp) & & tnp !'="\n") { /*Do Nothing, just skip*/ }
el se { ins.putback(tnp); loop = false;}

} else { loop = fal se; }
}

/******************************************************************************

HONOR CODE:
| have neither given nor recieved aid on this project, nor have |
conceal ed any viol ations of the honor code.
JAMES GLETTLER

******************************************************************************/
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/*****************************C:LASS I NTERFACE*********************************

Cour se: EECS 280, Wnter 2002 Sect i on: 005

Aut hor : James Gettler Uni quename: JGLETTLE

Assi gnment : Proj ect 04

Fi | ename: pi xel . h Dat e: 21 March 2002
Ver si on: v1. 00a

Rel at ed: proj 4.cpp pixel.cpp

Descri p: Pi xel and Pi xel Error O ass

Not es: N A

******************************************************************************/

#i f ndef PI XEL_H

#define PI XEL_H

| | =======================Pr epr ocessor DirectivesS===============—================
#i ncl ude <i ostreanp

usi ng namespace std,;
| | ============================ obal Const ant S=================================
const int PixelMn = 0;

const int Pixel Max = 2
const int prcnt_25((int)(0.25*(Pi xel Max-Pi xel M n)))

const int prcnt_50((int)(0.50*(Pixel Max-Pi xel M n)));
const int prcent_75((int)(0.75*(Pi xel Max- Pi xel M n)))

| | ===========================C] asS Definiti onS=================================
cl ass Pi xel
{
publi c:
/*Constructors of the Pixel class*/
Pi xel ();

[/ Default constructor - set to white
Pi xel (const int& set_red, const int& set_green, const inté& set_blue);
/Il Constructor - set to integer values, range check and set to limts

/*Setter Functions*/
void set(const int& set_red, const int& set_grn, const int& set_blu);
/1 Sets pixel to desired color, throws exception if out of range
voi d set Col or (const Pixel & set _Px);
/1 Set pixel to color of set_Px, no error check

/*1/ 0O Functions*/
voi d out put (ostrean& ostr) const;
//Wite color to output stream"R G B"
void input(istrean& istr);
//Read in three integers, range check (return bad state if outofrange)
/I Ri ght?

bool isEqual To(const Pixel & pi x) const;

private:
int px_red, px_green, px_blue;
i

cl ass Pixel Error
{
publi c:
/*Enuneration Types*/
enun Pixel ErrorNurmr { None, Red, G een, RedG een, Blue, RedBlue, G eenBl ue,
RedG eenBl ue, Unknown };
/*Constructors of the Pixel Error class*/
Pi xel Error();
/I Default Constructor, sets to "Unknown"
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Pi xel Error (enunr Pi xel ErrorNun err Nun);

/1 Sets Pixel Error

to errNum

/| *CGetter functions*/
bool RedQut O Range() const;
bool G eenCQut O Range() const;
bool Bl ueCut O Range() const;
bool ErrorUnknown() const;
private:

Pi xel Error Nunm Px| Err;

}s

| | = ======================= (J obal

i strean& operator >> (istrean& ins,

bool operator == (const Pixel & pixa, const Pixel& pixb);
| | =============================={ obal COLORS===============
const Pixel Bl ack (Pixel M n, PixelMn, PixelMn);
const Pixel Wite (Pi xel Max, Pixel Max, Pi xel Max);
const Pixel DarkG ey (prcnt_25, prcnt_25, prcnt_25);
const Pixel Mediuntzey (prcnt_50, prcnt_50, prcnt_50);
const Pixel LightGey (prcnt_75, prcnt_75, prcnt_75);
const Pixel Red (Pi xel Max, PixelMn, PixelMn);
const Pixel Geen (Pi xel M n, Pixel Max, PixelMn);
const Pixel Blue (Pi xel M n, PixelMn, PixelMax);
const Pixel Aqua (Pi xel M n, Pixel Max, Pixel Max);
const Pixel Yellow (Pi xel Max, Pi xel Max, Pi xel M n);
const Pixel Orange (Pi xel Max, prcnt_50, PixelMn);
const Pixel Purple (prcnt_50, prcnt_25, prcnt_50);
const Pixel Brown (prcnt _50, prcnt_25, PixelMn);
#endi f

// Enuneration type of Pixel Error Num

Function Prototypes
ostrean& operator << (ostrean& outs, const

Pi xel & source);
Pi xel & source);

/1 NOT I N SPEC
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/***************************CLASS I IVPLEIVENTATI O\l*******************************

Cour se: EECS 280, Wnter 2002 Sect i on: 005

Aut hor : James Gettler Uni quename: JGLETTLE

Assi gnment : Proj ect 04

Fi | ename: pi xel . cpp Dat e: 21 March 2002
Ver si on: v1. 00a

Rel at ed: proj4.cpp pixel.h

Descri p: N A

Not es: N A

******************************************************************************/

// :::::::::::::::::::::::Pr epr OCeSSOr D rect | Ves:::::::::::::::::::::::::::::::
#i ncl ude "pixel.h"
#i ncl ude <i ostreanp

usi ng namespace std;

| | ============================ obal Const ant S=======================—==========
|| 44+ AP Xel O asSH bbb+
| | ======================Cpnstruct or Function Definiti onsS=======================

Pi xel : : Pi xel ()
{ //Default constructor - set to white

px_red = Pi xel Max;
px_green = Pi xel Max;
px_blue = Pixel Max;
}
Pi xel : : Pixel (const int& set_red, const int& set_green, const int& set_blue)

{ //Constructor - set to integer values, range check and set to linits
/] Check and set RED

if(set_red > Pixel Max) { px_red = Pixel Max; }
else if(set_red < Pixel Mn) { px_red = PixelMn; }
el se { px_red = set_red; }
/I Check and set GREEN
i f(set_green > Pixel Max) { px_green = Pixel Max; }
else if(set_green < PixelMn) { px_green = PixelMn; }
el se { px_green = set_green; }
/1 Check and set BLUE
i f(set_blue > Pixel Max) { px_blue = Pixel Max; }
else if(set_blue < PixelMn) { px_blue = PixelMn; }
el se { px_blue = set_blue; }

}

| | =====================Publ i ¢ Menber Function Definiti ons======================

voi d Pixel::set(const int& set_red, const int& set_grn, const int& set_blu)

{ //Set pixel to desired color, range-check and throw exception of Pixel Error
[/ Variabl e Decl aration
bool Err_Red(0), Err_Gn(0), Err_Blu(0);

/1 Check for range

if(set_red > PixelMax || set_red < PixelMn) { Err_Red = true; }
if(set_grn > PixelMax || set_grn < PixelMn) { Err_Gn = true; }
if(set_blu > PixelMax || set_blu < PixelMn) { Err_Blu = true; }

if(Err_Red || Err_Gn || Err_Blu)
{ //Error found, throw exception
switch (Err_Red * 1 + Err_Gn * 2 + Err_Blu * 4)
{
case 1. throw Pixel Error(Pixel Error::Red); break;
case 2: throw Pixel Error(Pixel Error:: Geen); break;
case 3: throw Pixel Error(Pixel Error::RedG een); break;
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case 4: throw Pixel Error(Pixel Error::Blue); break
case 5: throw Pixel Error(Pixel Error::RedBl ue); break
case 6: throw Pixel Error(Pixel Error:: GeenBlue); break
case 7: throw Pixel Error(Pixel Error::RedG eenBl ue); break
}
}
el se
{ //Set pixel to value
px_red = set _red,
px_green = set_grn;
px_blue = set_blu;
}
}
voi d Pixel ::setCol or(const Pixel & set_Px)
{ //Set pixel to color of set_Px, no error check
px_red = set _Px. px_red;
px_green = set_Px. px_green
px_blue = set_Px. px_bl ue;
}
bool Pixel::isEqual To(const Pixel & piXx) const

{ //NOT I N SPEC
return ( (px_red

pi X. px_r ed)

&&

(px_green == pix. px_green) &&

(px_bl ue
}

voi d Pixel ::output(ostrean& ostr)

{ //Print color values to ostr
ostr << px_red << " "

}

void Pixel::input(istrean& istr)

{ //Read in three integers,
int ipt_red, ipt_grn, ipt_blu;
bool errors_found = fal se;

// Read & Check Red

istr > ipt_red;

if(istr.good())

{ //Read good
i f(ipt_red > Pixel Max |
{ //Qut of range

errors_found = true;

}

el se
{ //read next
istr >> ipt_grn;

}
}
el se
{ //bad
errors_found = true;
}
/I Check Green
if(istr.good() && !errors_found)
{ //Read good
i f(ipt_grn > Pixel Max |

pi x. px_bl ue) );

const

<< px_green << " "

range check

<< px_bl ue;

i pt_red < Pixel M n)

i pt_grn < Pi xel M n)

/! Need | ast space?
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121: { //Qut of range

122: errors_found = true;

123: }

124: el se

125: { //read next

126: istr >> ipt_blu;

127: }

128: }

129: el se

130: { //bad

131: errors_found = true;

132: }

133:

134: /I Check Bl ue

135: if(istr.good() && !errors_found)

136: { //Read good

137: if(ipt_blu > PixelMax || ipt_blu < Pixel Mn)
138: { //Qut of range

139: errors_found = true;

140: }

141: el se

142: { //No errors - set

143: px_red = ipt_red;

144 px_green = ipt_grn;

145: px_blue = ipt_blu;

146: }

147: }

148: el se

149: { //bad

150: errors_found = true;

151: }

152:

153: /1 Check and set error states

154: if(istr.eof())

155: { I/ ECF Detected

156: istr.set(ios::eofbit);

157: }

158: el se if(errors_found)

159: { //set Bad state

160: istr.set(ios::badbit);

161: }

162: }

163:

164: || =================—==—===== obal Function Definiti onsS================—==—==—=—=—====
165: ostream& operator << (ostrean& outs, const Pixel & source)
166: {

167: sour ce. out put (outs);

168: }

169:

170: istrean& operator >> (istrean& ins, Pixel& source)
171: {

172: source. i nput (ins);

173: }

174:

175: |/ ++++++++++++++H+HH+HHHH 4P Xel Error d ass+++++++++HHH
176; || =================—=====Construct or Function Definiti onsS===================—====

177: Pixel Error::Pixel Error()

178: { //Default constructor, sets PixelError to "Unknown"
179: Pxl Err = Unknown;

180: }
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Pi xel Error:: Pixel Error (enun Pixel ErrorNun err Num)

{ //Constructor sets Pixel Error to errNum
Pxl Err = errNum,

| | =====================Pybl i ¢ Menber Function Definitions=====

/*Getter Functions*/
bool Pi xel Error::RedOQut Of Range() const
{ //Returns true if Color is out of range
return ( (Pxl Err==Red) || (Pxl Err==RedG een) | ]
(Pxl Err==RedBl ue) || (PxlErr==RedG eenBl ue) );

}
bool Pixel Error:: G eenCQut O Range() const

{ //Returns true if Color is out of range
return ( (Pxl Err==CGreen) || (Pxl Err==RedG een) | ]
(Pxl Err==GeenBlue) || (PxlErr==RedG eenBl ue) );

}
bool Pi xel Error:: Bl ueQut O Range() const

{ //Returns true if Color is out of range
return ( (Pxl Err==Bl ue) || (Pxl Err==G eenBl ue) | ]
(Pxl Err==RedBl ue) || (PxlErr==RedG eenBl ue) );

bool Pixel Error:: ErrorUnknown() const

{ //Returns true if error is unknown
return ( Pxl Err == Unknown );

}

/******************************************************************************

HONOR CODE:

| have neither given nor recieved aid on this project,

conceal ed any viol ations of the honor code.

have |

JAMES GLETTLER

******************************************************************************/
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/*****************************C:LASS I NTERFACE*********************************

Cour se: EECS 280, Wnter 2002 Sect i on: 005

Aut hor : James Gettler Uni quename: JGLETTLE

Assi gnment : Proj ect 04

Fi | ename: poi nt. h Dat e: 21 March 2002

Ver si on: v2.01

Rel at ed: proj 4. cpp point.cpp

Descri p: N A

Not es: Modified fromProject 3 to not allow \n durring extraction

Al so, no added functions above and beyond what was predefined
******************************************************************************/

#i f ndef PO NT_H

#define PO NT_H

| | =======================Pr epr ocessor DirectivesS===============—================
#i ncl ude <i ostreanr

usi ng namespace std;

| | ============================C] asS Definiti on=================================
cl ass Poi nt
{
publi c:
/* Constructors for the Point class */
Point ();

/I Defines a point with no val ues
Poi nt (double initial_x, double initial_y);
/I Defines a Point with the given val ues

/* Constant nenber functions: getters*/

doubl e get _x() const;

/1 Postcondition: The value returned is the x coordi nate of the Point
doubl e get _y() const;

/1 Postcondition: The value returned is the y coordi nate of the Point

/* Modification nenber functions: setters */

voi d set_Xx (doubl e x_anount);

/1l Postcondition: The value of the x coordi nate has been set to x_anount
voi d set_y (double y_amount);

/1 Postcondition: The value of the y coordinate has been set to the y_anpunt

/* Modification nenber functions: operations */

voi d shift (double x_anmount, double y_anmount);

/1 Postcondition: The Point has been noved by x_anmount al ong the
/1l x axis and by y_amount along the y axis.

voi d rotate90();

/1 Postcondition: The Point has been rotated cl ockwi se 90 degres
/1 around the origin.

/* Friend functions to the Point class */

friend istrean& operator >> (istrean& ins, Point& source);

/1 Goal: The point information has been read and

/1 all values have been checked for valid input

/1 both EOF and fail states have been checked and

/| appropriate action taken

/1 Postcondition: the istreamhas been returned

friend ostrean& operator << (ostrean& outs, const Point& source);
/1 Postcondition: The point has been | oaded into the ostream
/1 for printing in the correct fornat

/1 NO output will take place in this overl oad
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private:

doubl e X;// Xx-coordi nate

doubl e y;
s
#endi f

/'l y-coordi nate
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/***************************CLASS I IVPLEIVENTATI G\l*******************************

Cour se: EECS 280, Wnter 2002 Sect i on: 005

Aut hor : James Gettler Uni quename: JGLETTLE

Assi gnment : Proj ect 04

Fi | ename: poi nt . cpp Dat e: 21 March 2002

Ver si on: v2.01

Rel at ed: proj4.cpp point.h

Descri p: N A

Not es: Modified fromProject 3 to not allow \n durring extraction

Al so, no added functions above and beyond what was predefined
******************************************************************************/

| | =======================Pr epr ocessor DirectivesS===============—================
#i ncl ude <i ostreanp

#i ncl ude <i omani p>

#i ncl ude "point.h"

#i ncl ude <cctype>

usi ng namespace std;
| | ============================ obal Const ant S=======================—==========

| | ======================Cpnstruct or Function Definiti onsS=======================
Poi nt:: Point ()
{ //Default constructor, defines a Point but with O val ues
x = 0.0;
y = 0.0;
Poi nt:: Point (double initial_x, double initial_y)
{ //Explicit Constructor, defines a point with the given x and y val ues
X = initial _Xx;
y = initial_y;

| | =====================Publ i ¢ Menber Function Definiti onsS======================

/*CGetter Functions*/

doubl e Point::get_x() const

{ //return the x value of the point
return X;

}

doubl e Point::get_y() const

{ //return the y value of the point
returny

}

/*Setter Functions*/

voi d Point::set_x (double x_amount)

{ //set the x value of the point to x_anount
X = X_anount;

}

void Point::set_y (doubl e y_anount)

{ //set the y value of the point to y_anount
y = y_anount;

/*QOperation Functions*/
void Point::shift (double x_anmount, double y_anount)
{ //shift the point by x_anpunt and y_anount

X += X_anount;

y += y_anount;

}
voi d Point::rotate90()
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61: { //Rotate point around the origin by 90 degrees

62: double x_tenp = Xx;

63: X =Yy;

64: y = -x_tenp;

65: }

66:

67 || =====================Prjvate Menber Function Definiti onsS=====================
68:

69:; /]| =========================Frj end Function Definiti onS=================—========
70: istrean& operator >> (istrean& ins, Pointé& source)

71: { //extraction operation in the form" (_X.XXx_, Vy.yyy )"

72: [/ Variabl e Declarations

73: doubl e X, y;

74: bool read_Good = true;
75: int read_I ndex = O;
76: int punct_ctrl = 0; //

77: char i nput_Tenp;
78: bool ECF found = fal se;

79: bool error _found = fal se;

80:

81:

82: /1

83: do

84.: {

85: ins.get(input_Tenp); //read in one character to Tenp

86: read_Il ndex++; //Advance read i ndex

87: if(ins.eof())

88: { //End of File Error

89: ECF found = true;

90:

91: el se if(isspace(input_Tenp))

92: { //Witespace

93: if(input_Tenmp == "\n" && punct_ctrl 1= 0 & punct_ctrl !=5)

94 { //newine after first paren and before last: error

95: error_found = true;

96:

97: read | ndex++;

98: }

99: else if( (input_Tenmp == "(' && punct_ctrl == 0) |
100: (input_Tenmp == "',' && punct_ctrl == 2) |
101: (input_Tenmp == ")' && punct_ctrl == 4) )
102: {

103: punct _ctrl ++;

104: read | ndex++;

105: }

106: else if( (isdigit(input_Tenp) || input_Temp =="-") &&
107: (punct _ctrl == 1 || punct_ctrl == 3) )
108: { //Put digit back intro stream and read double

109: i ns. put back(i nput _Tenp);

110: i f(punct_ctrl == 1)

111: { //Read X

112: ins > Xx;

113: }

114: el se

115: { /] Read Y

116: ins >>vy;

117: }

118: if(lins.good())

119: { //Error in reading val ue

120: if(ins.eof())
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121: { /1 ECF error

122: ECF found = true;
123: }

124: el se

125: { //Oher error
126: error_found = true;
127: }

128: }

129: el se

130: { //Read is good

131: punct _ctrl ++;

132: read | ndex++;

133: }

134: }

135: el se

136: { /IlError

137: error_found = true;
138:

}
139: } while(!EOF_found && !error_found & read_l ndex < 100 && punct_ctrl < 5);
140:

141: i f(punct_ctrl == 5 && !'EOF_found && !error_found)
142: { //>> was good, set points

143: source. set _x(x);

144 source. set _y(y);

145:

}
146: el se i f (EOF_f ound)
147:  { //ECF found

148: /lins.set(ios::eofbit); //REPLACE WTH CLEAR
149: ins.clear(ios::eofbit);

150: }

151: el se

152: { /lError

153: /lins.set(ios::badbit); //REPLACE WTH CLEAR
154: ins.clear(ios::badbit);

155: }

156:

157: return ins;

158: }

159: ostrean& operator << (ostreanm& outs, const Pointé& source)
160: { //insertion operation in the form"(x.xx, y,yy)"

161: /1 Set output format to show two deci mal places

162: outs.setf(ios::fixed);

163: outs. setf(ios::showpoint);

164: out s. preci sion(2);

165: /[lprint point to ostream

166: outs << "(" << source.get_x() <<
167:

168: return outs;

169: }

170:

171: || ===============—==—==—=—=—==—(t her Function Definiti onsS================—==—==—=—=—====
172:

173 /******************************************************************************

174: HONOR CODE:

<< source.get_y() << ")";

175: | have neither given nor recieved aid on this project, nor have
176: conceal ed any viol ations of the honor code.
177: JAMES GLETTLER

178 ******************************************************************************/

179:
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/*****************************C:LASS I NTERFACE*********************************

Cour se: EECS 280, Wnter 2002 Sect i on: 005

Aut hor : James Gettler Uni quename: JGLETTLE

Assi gnment : Proj ect 04

Fi | ename: rectangle. h Dat e: 21 March 2002

Ver si on: v1. 00a

Rel at ed: proj4.cpp rectangle.cpp

Descri p: N A

Not es: Wrks in the correctly oriented CARTESI AN coordi nate system

******************************************************************************/

#i f ndef RECT_H

#define RECT_H

// :::::::::::::::::::::::Pr epr ocessor D rect | VeSS === oo TS TS
#i ncl ude "point.h"

usi ng namespace std,;

| | ============================C] asS Definiti on=================================
cl ass Rectangl e
{

publi c:

/*Enuneration Types*/
enun Corners {UpperLeft, UpperRight, LowerRight, LowerLeft, Nunber Corners};

/*Constructors of the Rectangle class*/
Rect angl e() ;

/! Default constructor sets rectangle with corners (0,0),(0,1),(1,1),(1,0)
Rect angl e(const Poi nt & cornerA, const Pointé& cornerB);

/] Constructor sets opposite corner points at A and B

/[ *Getter Functions*/

voi d corners(Point PointArray[]) const;
//Return the UL, UR LR, LL corners to the array in that order
/'l Assunmes PointArray has at |least 4 elenents, ignores the rest

/*1/0O Functions*/
voi d out put (ostrean& ostr) const;
/[/Prints [UL:LR] to ostr
void input(istrean& istr);
//lnputs a rectangle in the format: _\n_[_ULpt_: LRpt_]_

private:
Poi nt ULcorner, LRcorner

| | ======================== J obal Functi on Pr ot ot ypes =========================
ostrean& operator << (ostrean& outs, const Rectangle& source);

i stream& operator >> (istrean& ins, Rectangleé& source);

#endi f
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/***************************CLASS I IVPLEIVENTATI O\l*******************************

Cour se: EECS 280, Wnter 2002 Sect i on: 005

Aut hor : James Gettler Uni quename: JGLETTLE

Assi gnment : Proj ect 04

Fi | ename: rectangl e. cpp Dat e: 21 March 2002
Ver si on: v1. 00a

Rel at ed: proj4.cpp rectangle.h

Descri p: N A

Not es: N A

******************************************************************************/

| | = ============—==—m=—===Pr eprocessor Directi veS===========—==—===—=-——-o—————————m=

#i ncl ude "rectangl e. h”
#i ncl ude <cctype>

usi ng namespace std;

| | ======================Cpnstruct or Function Definiti onsS=======================

Rect angl e: : Rect angl e()

{ //Default constructor, defines a rectangle with opposite corners @(0,0), (1,1)

ULcor ner
LRcor ner

}

Rect angl e: : Rect angl e(const Poi nt & cornerA, const Poi nt& cornerB)
{ //Constructor to set rectangle with corners A and B

Poi nt (0.0, 1. 0);
Poi nt (1.0, 0.0);

//Setup left and right sides [l UL----mmmem - - - X

i f(cornerA. get_x() > cornerB.get_x()) /1| |

{ //Ax is right side, Bx is left side /1] |
LRcor ner. set _x(cornerA. get_x()); /1| |
ULcor ner. set _x(cornerB. get_x()); [] Xemommmmeeanas LR

}

el se

{ /I/Ax is left side, Bx is right side
LRcor ner. set _x(cornerB. get_x());
ULcor ner. set_x(cornerA. get_x());

}

/] Setup top and bottom si des

i f(cornerA. get_y() < cornerB.get_y())

{ /1Ay is bottomside, By is top side
ULcor ner.set_y(cornerB.get_y());
LRcor ner. set_y(cornerA.get_y());

}

el se

{ //By is bottomside, Ay is top side
ULcor ner.set_y(cornerA.get_y());
LRcor ner. set_y(cornerB.get_y());

| | =====================Publ i ¢ Menber Function Definiti ons======================

/*CGetter Functions*/
voi d Rectangl e::corners(Point PointArray[]) const
{ //Place the UL UR LR LL corners into the array in that order

Poi nt Array[ 0] = ULcor ner;
Poi nt Array[ 1] = Poi nt (LRcorner. get _x(), ULcorner.get_y());
Poi nt Array[ 2] = LRcorner;

Poi nt Arr ay[ 3]
}

/*1/ O Functions*/

Poi nt (ULcor ner. get _x(), LRcorner.get_y());
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voi d Rectangl e:: out put (ostrean& ostr) const

{ //Print
}

voi d Rectangle::in

[UL: LR]

ostr << "[" << ULcorner <<

to ostr

put (i strean& istr)

<< LRcorner << "]";

{ //extraction operation in the form" \n [ _ULpt : LRpt ] "

[/ Variabl e Decla
Poi nt cornerA, c
bool read CGood =
int read_I ndex =
int punct_ctrl =
char input_Tenp;
bool EOF found =
bool error_found
/1

do

{

i str.get(input
read | ndex++;
if(istr.eof())
{ //End of Fil
ECF found =

el se if(isspac
{ //Witespace

if(input_Tenp == "\n'

{ /'/newine
error_foun

read_| ndex++

else if( (inpu
(i npu
(i npu

{
punct _ctrl ++
read_| ndex++

el se if(input_
{ //Put first
i str.putback
i f(punct_ctr
{ //Read cor
istr >> co
}
el se
{ /! Read co
istr >> co

if(listr.goo

{ //Error in
if(istr.eo
{ I/ ECF er

ECF foun

}

el se

{ 11O her

rations
or ner B;
true,
0;

0;

fal se;
= fal se;

_Tenp) ;
// Advance read index

e Error
true;

e(i nput _Tenp))

&& punct _ctrl
after first
d = true;

t_Tenp
t_Tenp
t_Tenp

L

== ]

Ten‘p == ('
char of Point
(i nput _Tenp) ;
1)

ner A poi nt
rnerA,;

rnerB point
rner B;

d())

readi ng val ue

f())

ror
d = true;

error

paren and before |ast:

&& punct _ctrl
&& punct _ctrl
&& punct _ctrl

&& (punct _ctrl
back into stream and read Poi nt

//read in one character to Tenp

= 0 & punct_ctrl
error

AN O
— N —
~—~—

1|] punct_ctrl

5)

== 3))
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error_found = true;

}
}

el se

{ //Read is good
punct _ctrl ++;
read | ndex++;

}
}

el se
{ /'/Error
error_found = true;

}
} while(!EOF_found && 'error_found && read_I ndex < 100 && punct_ctrl < 5);

i f(punct_ctrl == 5 && !'EOF_found && !error_found)
{ //>> was good, set points

Rect angl e t enpRect (cor ner A, cor ner B) ;
ULcorner = tenpRect. ULcornner;
LRcorner = tenpRect. LRcorner;
}
el se i f (EOF_f ound)

{ //ECF found
istr.set(ios::eofbit);

}

el se

{ /'/Error

istr.set(ios::badbit);

}
}
| | ========================F obal Function Definiti onsS==========================
ostrean& operator << (ostrean& outs, const Rectangl e& source)
{

sour ce. out put (outs);
return outs;

}

i strean& operator >> (istrean& ins, Rectangle& source)
{

source. i nput (ins);

return ins;

}

/******************************************************************************

HONOR CODE:
| have neither given nor recieved aid on this project, nor have |
conceal ed any viol ations of the honor code.
JAMES GLETTLER

******************************************************************************/
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