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Draw images on a board (in character mode) X45762_en

In this exercise we give you an incomplete program which you have to finish. The program
works with images which we want to draw on a board.

In particular, we’ll have a data type Image, which has a name, a depth, a position repre-
sented by two natural numbers i,j and a vector of strings v. Usually we will call image to
variables with type Image.

A board will be a vector of strings which we will usually call board.

We say that an image is valid if its vector v is a rectangular matrix with some non-zero
dimensions n x m.

We say that a boardis valid if it is a rectangular matrix of some non-zero dimensions N x M.
Additionally, we say that an image fits within boardif i +n < N and j +m < M, where
i, is the position of the image

The result of drawing an image on the board consists of modifying board in such a way
that, for each image’s position 7/,j/, with a character different than ’ .’ , it is true that
board[i+i'][j + j'] ==image[i’][j’]. No other character in the board should be changed.
The main function, for which we provide an implementation, reads a list of images, sorts
them by descending depth, and draws them on a board in that order.

You will have to implement a function to read an image at the input, another one to compute
the minimum dimensions of the board which make all images fit within it, and another
one to draw an image on the board. Also, you will have to implement a function which
compares two images, to be used in the sorting process. An image is “less than” another if
it has a higher depth, or has the same depth but its name is less than the name of the other
in lexicographic order.

Complete the following code to solve the exercise:

#include <iostream>
#include <string>
#include <vector>
#include <algorithm>

// Here you can add more includes if you wish.

//
using namespace std;

struct Image {
string name;

int depth;

int i, 7J;
vector<string> v;

}i
typedef vector<Image> ListImages;

// Auxiliary functions (you can add more functions if you wish)



// Pre: The input has a description of an image with this format:

// — First line: name depth i 7 n m
// — n lines with m characters each (the contents of v)
// These characters are different from whitespace, as we use ’'.’ to repr

Image readImage ()

{

// Implement this function.
/..
}

// Pre: listimages contains a non-—-empty list of valid images.
// Post: N,M are the dimensions of the minimum board such that

// all of those images fit in it.

// In other words, N,M must be the minimum naturals satisfying that,
// for each image in listimages,

// if 1,J are its location and n,m are the dimensions of its v,

// then i+n<=N and j+m<=M must be satisfied,

void computeMinimumBoardDimensions (const ListImages &listimages, int &N, int &M
// Implement this function.

/)

}

// Pre: 1image is valid and board is valid and image fits in board.

// Post: image has been drawn on board. Nothing else has changed.

// Recall that occurrences of character ’.’ in image are not printed on b

void drawImage (const Image &image, vector<string> &board)

{

// Implement this function.

/...

}

// Pre: 1imagel, image2 represent valid images.

// Post: Returns true iff one of the following conditions holds:

// - depth of imagel is strictly bigger than depth of image2.

// - imagel and image2 have same depth, but imagel has smaller name tha

bool comparelmages (Image imagel, Image image2)
{

// Implement this function.

/]

}

// Pre: listimages has a list of valid images.

// Post: prints on the output the result of drawing all of those
// images on the minimum board such that all of them fit in,
// and sorted by depth and name.

void drawListImages (const ListImages &listimages)

{

sort (listimages.begin(), listimages.end(), comparelmages);

int N, M;



computeMinimumBoardDimensions (listimages,

vector<string> board (N,
for

string (M,
(int 1 = 0;
drawImage (listimages[i], board);
i < N; i++)

<< endl;

for (int i = 0;
cout << board[i]
cout << endl;

}

int main ()

{

int nj;

cin >> nj;

ListImages listimages (n);
for (int i = 0; i++4)
listimages[i] = readImage();
drawListImages (listimages) ;

}

i < n;

Input

i < int(listimages.size());

N, M);
"1
i++)

The input consists of a list of images. There is no need to worry much about this since the
given main function already calls the appropriate functions to manage it.

Output

The output shows the result of writing the images on the board ordered by depth and name.
You don’t have to worry about this since the given main function already produces this

output by calling the corresponding functions.
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Sample input 2 WWW . W
WW.WW
100 name9 0 12 14 4 2
name0 13 3 5 2 3 qq
bbb aq
bbb qq
namel 0 6 11 5 4 gq
kkkk namelO 21 16 8 1 5
kkk. 11.11
kkk. namell 15 5 17 4 1
kkkk 5
kkkk 3
name2 9 9 5 3 5 5
bbbb. j
.bbb. namel2 25 15 4 4 5
bbb.Db bbbb.
name3 23 4 7 1 1 bbbbb
. bbbbb
named 4 1 11 5 4 b.bb
p.pp namel3 5 1 19 5 1
PpPp. i
Pprpp i
Pprprp i
PpPp. i
name5 4 0 2 4 5 i
mm. .m nameld4 19 4 8 3 1
mmmmm 4
mmmmm d
.mm.m d
name6 8 9 11 5 1 namel5 19 7 11 2 4
r ..hh
r .he .
r namel6 2 10 4 5 2
. aq
r aq
name7 19 5 13 3 2 aq
W q.
WwW qq
ww namel?7 13 12 11 5 1
name8 5 3 3 3 5 n
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n




n
n
namel8
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CWWW .
CWWWW
W.WWW
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h.hh
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n.nnn
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nn.nn
name21
t

t

t

t
name22
1...1
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name29
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name31

22 16 3 4 5

19 10 1 3 4

17 3 455

13 14 10 4

311 155

20 4 6 5 3

6 1 10 4 3

5101 21

25 16 2 1 4

4 14 12 4 4

9 16 11 3 1

204 71 4

8 09 32

20 6 6 3 3
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m
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name44
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.p.
name46
zZ
Z.
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nn.n
nnnn

16 0 8 2 5

9 6 17 3 2

18 0 11 1 2

18 16 1 1 5

11 12 13 4 1

19 2 9 4 3

16 15 5 5 3

9 9 16 3 2

65923

4 15 13 3 5

37 1355

121931

611 1 1 3

1317 6 1 4

20 0 16 2 2

10 2 8 4 4
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. mmmm
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.hhhh
hhhhh
hhhhh
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ffff
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ffff
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AVAVAVS
V..
name54
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f.f
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n

n

n

n
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9.9
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.S
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h

h

h
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4 713 2

4 07 41

22 12 11 3 5

24 3 13 3 5

4 6 8 5 4

314 7 2 3

13 10 11 1 5

6 11 9 4 3

17 9 2 4 1

19 8 15 3 3

5485 2

2 6 12 3 2

12 13 17 4 1

9 19 51 4
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a
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- 999
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03 115 3

10 14 5 4 4
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14 17 15 3 3

23 16 7 3 5

215 3 4 3

221 10 5 5
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151111

8 15 12 1 5

15 15 16 4 2

7170 3 3

127 3 4 3

14 2 0 55
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23 54 35

7 11 15 5 5

8 14 11 4 3

9 12 5 3 5

152 711

752 2 4

6 14 11 2 5

152 11 11

25 30 2 2

9 6 4 3 2

22 11 1 5 4

0 81325

6 9025

211551

01315

25 13 14 1 5

132251

e
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uuuuu

uuuuu

name94 10 11 8 4 5
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.mm.

m.mm
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name98 17 10 12 1 2
kk

name99 11 10 11 3 5
fffff

f.fff

f.fff
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