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MOTIVACAO

Servo ou magia sem controle?
int ndo é Z; float ndo é R Evolucao
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int ndo é Z: float ndo é R

int # Z
float # R



Calculos matematicos no computador sao exatos?
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(43.1 —43.2) + 1
(—0.1) + 1
0.9
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Fantasia (1940) (https://www.youtube.com/watch?v=VErKCqlIGIU&t, https://www.youtube.com/watch?v=ZcesnqVFOus, https://www.youtube.com/watch?v=0PDSoFgivPA, https://www.youtube.com/watch?v=Q4TaCYMxh7U)



Calculos matematicos no computador sao exatos?
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2 (43,1-43,2)+1=09"7
3 0,8999999595999595959000000000000

Fantasia (1940) (https://www.youtube.com/watch?v=VErKCqlIGIU&t, https://www.youtube.com/watch?v=ZcesnqVFOus, https://www.youtube.com/watch?v=0PDSoFgivPA, https://www.youtube.com/watch?v=Q4TaCYMxh7U)




(int)A2>=0?

1 /**
* CR6.190A: Arquitetura de Computadores
https://cursos.computacaoraiz.com.br

*
*
* quadrado.c

* 0 quadrado de um numero pode ser negativo?

=

#include <stdio.h>

oo~ b WM

10

11 #define INICIO O

12 #define FIM 1000000

13 #define INTERVALO 50000

14

15 int main(void)

16 {

17 for (int 1 = INICIO; 1 <= FIM; 1 += INTERVALO)
18 printf{ " %d™2 = ¥1llad\n"; &5 = * v);

19

20 return 0;

21 }

Fantasia (1940) (https://www.youtube.com/watch?v=VErKCqlIGIU&t, https://www.youtube.com/watch?v=ZcesnqVFOus, https://www.youtube.com/watch?v=0PDSoFgivPA, https://www.youtube.com/watch?v=Q4TaCYMxh7U)



(int)A2>=0?
fabrantesas fe L ELLEN-/cr6.190a/introducaol ERWATELIEDRD
= 0

"2 =

5000072 = -1794967296

100000°2 = 1410065408 07 . 32,767...-32,768...| |...-32,767...-32,766 ...
15000072 = 1025163520 \ BAAA  EARAA

20000072 = 1345294336 Mmﬁém Bl %ﬂ"'ﬂﬁ
25000072 = -1924509440 -:?

30000072 = -194313216 "(';:i} %gi}_ﬁ_ /‘ﬁ\
35000072 = -2054051584 5

40000072 = 1086210048 .

45000072 = 636537088

50000072 = 891896832

55000072 = 1852289280

60000072 = -777252864

65000072 = 1593204992

70000072 = 373728256

75000072 = -140715776

800000™2 = 49872896

85000072 = 945494272

900000 ™2 = -1748818944

95000072 = 556867840
100000072 = -727379968

Fantasia (1940) (https://www.youtube.com/watch?v=VErKCqlIGIU&t, https://www.youtube.com/watch?v=ZcesnqVFOus, https://www.youtube.com/watch?v=0PDSoFgivPA, https://www.youtube.com/watch?v=Q4TaCYMxh7U)
Can't sleep (https://xked.com/571/)



(float | double)*2 >= 0?
/'a'r‘.\'r

CR6.190A: Arquitetura de Computadores
https://cursos.computacaoraiz.com.br

*
*
*
* quadrado2.c

* 0 quadrado de um numero pode ser negativo?

*/

9 #include <stdio.h>

10

11 #define INICIO ©

12 #idefine FIM 1000000

13 #define INTERVALO 50000

O~~~ B WM e

14

15 int main(void)

16 1

17 for (int 1 = INICIO; 1 <= FIM; 1 += INTERVALO)

18 printf("%7d*2 = %13.0f\n", 1, (double) 1 * (double) 1);
19

20 return 0;

21 1

Fantasia (1940) (https://www.youtube.com/watch?v=VErKCqlIGIU&t, https://www.youtube.com/watch?v=ZcesnqVFOus, https://www.youtube.com/watch?v=0PDSoFgivPA, https://www.youtube.com/watch?v=Q4TaCYMxh7U)



5000072
10000072
15000072
20000072
25000072
30000072
35000072
40000072
45000072
50000072
55000072
60000072
65000072
70000072
75000072
80000072
85000072
90000072
95000072
100000072

(float | double)”"2 >= 0?
labrantesas fCLELLER-/cr6.190a/introducao) ERVAIELIELLY:
072 = 0

2500000000
10000000000
22500000000
40000000000
62500000000
90000000000

122500000000
160000000000
202500000000
250000000000
302500000000
360000000000
422500000000
490000000000
562500000000
640000000000
722500000000
810000000000
902500000000

1000000000000

Fantasia (1940) (https://www.youtube.com/watch?v=VErKCqlIGIU&t, https://www.youtube.com/watch?v=ZcesnqVFOus, https://www.youtube.com/watch?v=0PDSoFgivPA, https://www.youtube.com/watch?v=Q4TaCYMxh7U)




A associatividade vale? Nao para floats...

1 [*%

2 * CR6.190A: Arquitetura de Computadores

3 * https://cursos.computacaoraiz.com.br

4 *

5 * associativa.c a+b+c= ((1,—|—b—|—(3)
6 * A matematica nao € mais associativa?

7 %/ = (a+b)+c
8

9 #include <stdio.h> — a + (b —+ C)
10
11
12 int main(voild)
13 {
14 printf("(-1e20 + 1e20 + 3.14) = %.2f\n\n", (-1e20 + 1e20 + 3.14));
15 printf("(-1e20 + 1e20) + 3.14 = %.2f\n\n", (-1e20 + 1e20) + 3.14);
16 printf("-1e20 + (1e20 + 3.14) = %.2f\n\n", -1e20 + (1e20 + 3.14));
17
18 return 0;

19 }

Fantasia (1940) (https://www.youtube.com/watch?v=VErKCqlIGIU&t, https://www.youtube.com/watch?v=ZcesnqVFOus, https://www.youtube.com/watch?v=0PDSoFgivPA, https://www.youtube.com/watch?v=Q4TaCYMxh7U)



A associatividade vale? Nao para floats...

labrantesas fGELILE ~fcr5 IELEVAURAELITE]$ . /associativa

(-1e20 + 1e20 + 3.14) = 3.14

3.14

(-1e20 + 1e20) + 3.14

-1e20 + (le20 + 3.14) 0.00

Fantasia (1940) (https://www.youtube.com/watch?v=VErKCqlIGIU&t, https://www.youtube.com/watch?v=ZcesnqVFOus, https://www.youtube.com/watch?v=0PDSoFgivPA, https://www.youtube.com/watch?v=Q4TaCYMxh7U)



E a comutatividade?

1 /**
2 * CR6.190A: Arquitetura de Computadores
3 * https://cursos.computacaoraiz.com.br
4 *
5 * comutativa.c
6 * A propriedade comutativa vale para inteiros e floats? a X b = b X Qa
7 */
8 =
9 #include <stdio.h> a T b b T a
10
11 int main(void)
12
1= printf("%s\n", "Comutatividade para int:");
14 printf("%d\n", 300 * 400 * 500 * 600);
15 printf("%d\n", 400 * 500 * 600 * 300);
16
17 printf("%s\n", "Comutatividade para float:");
18 printf("%.0f\n", 1e5 * 1e6 * 1le4 * 1.0);
19 printf("%.0f\n", 1le6 * 1e4 * 1.0 * 1e5);
20
21 return 0;

727

Fantasia (1940) (https://www.youtube.com/watch?v=VErKCqlIGIU&t, https://www.youtube.com/watch?v=ZcesnqVFOus, https://www.youtube.com/watch?v=0PDSoFgivPA, https://www.youtube.com/watch?v=Q4TaCYMxh7U)



E a comutatividade?

[EIEI - riccosmos A R ELEYA AR ] $ ./comutativa
Comutatividade para int: aXb=0bxa
1640261632

1640261632 a+b=0b+a
Comutatividade para float:

1000000000000000
1000000000000000

Fantasia (1940) (https://www.youtube.com/watch?v=VErKCqlIGIU&t, https://www.youtube.com/watch?v=ZcesnqVFOus, https://www.youtube.com/watch?v=0PDSoFgivPA, https://www.youtube.com/watch?v=Q4TaCYMxh7U)



12 verdade nua e crua: int ndo é Z; float ndao é R

xN2 >=(Q°
int - nao
float » sim

Associativade’?
int - sim
float » nao

Comutatividade?
int e float » sim

Distributividade
(descubra por sim mesmo!)



E a arquitetura dos computadores?

Entender COMO os computadores
representam e armazenam nimeros
internamente é fundamental para evitar cair
em armadilhas.

Ao entender a arquitetura dos computadores
e como funcionam, vocé entendera a questao
de representaciao e armazenamento de
numeros inteiros e floats.

90-95% do tempo nio ha problema.

5-10% do tempo, tome cuidado!
- Aplicacoes criticas (foguetes, projeto de pontes, usinas)
- Vulnerabilidades
- Computacio cientifica

Hacker (Image by Robinraj Premchand from Pixabay: https://pixabay.com/photos/hacking-cyber-blackandwhite-crime-2903156)



