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Why Data Types?

Data types tell C how to handle data and prevent
meaningless operations.

Examples:
— Int

— char

— float

— double
— unsigned

Different types may have different sizes (numbers of
bytes) and different ranges of values
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File

C/CH+ -main.c - Eclipse 50K

Edit MNavigate Project Window Help

E

= (@) & g

.
[ main.c 2 = 8

= & T #include <=stdio.h= :_
- ‘ - int main(int argc, char * argv([])
v =5 types {
printf("sizeof (char) = %d\n", sizeof(char));
P& DEblflg printf("sizeof (1nt) = %d\n", sizeof(int));
b = .settings printf("sizeof (float]) = %d\n", sizeof(float));
[€ main.c printf("sizeof (double) = %dyn", sizeof(double));
cdtbuild ) return ©;
.cdtproject E
project h‘
[<] i | .|_
El console 2 ux&‘é‘“gﬁ‘ﬂﬂvrﬁv‘zﬁ
=terminated= types [C/C++ Local Application] fhomefyunglufworkspaceftypes/D
sizeof (char) =1 E
sizeof (1nt) = 4
sizeof (float) = 4 |
sizeof (double) = B 1
[<] I E |_
types
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p— [ =n =]

conversion is based on the ASCII (American Standard
Code for Information Interchange) table
. =58,7=63, @ =64
A=65B=66,C=067...
a=97,b=98,¢c=99...

e b e MR e B L WAFLERF L% § § g

[EERRT-TIN N

. har cvl = 'C';
.cdtbuild € ;
_ char cvz = cvl + Z;
.cdtproject printf("%c %c\n", cvl, cv2);
= project return O;
I
El console 32 ® % L pE o B~ 70O

C/C++ Local Application] jhomefyunglujworkspacejtypes/De

—

=terminated= types
sizeof (char)
sizeof(1nt)
sizeof (float)
sizeof (double)
C E

[ S O

types
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|r - b . -y ] T lE= 3 ﬂ‘l

‘char’ has only Lone byte, storing -128 to 127.
65 + 128 =193 > 127 = overflow

‘int’ has four bytes, storing -2,147,483,648 to 2,147,483,647
65 + 128 =193 < 2,147, 483 647 = NO problem

F=1IRIY] [ ] e 1 B e — P WF B ) ME M LR L

& maksfile char cvl = 'C
_ char cv2 = cvl + 2
® objects.mk printf("%sc %c\n", cvl, cv2);
& sources.mk char cv3 = 'A' + 128;
bdi k pr‘intﬂ"'.-’-‘-.' %d + 128 = %dyn", 'A', cv3);
© sHbdirm int 1vl = 'A' + 128;
types printf("' A" %sd + 128 = sd\n", 'A', ivl);
P = settings ) return O;
Le] main.c
.cdtbuild
.cdtproject
=l .project _ - _
Prel El conscle i3 X %% | G Bf = B v =

=terminated= types [C/C++ Local Application] fhomefyunglufworkspaceftypes/De

sizeof (float) =
sizeof (double) =
CE

"A' B5 + 128 = -83
"A' B5 + 128 = 183 <:|

-

4
8
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overflow (2’s complement)

How can 193 become -637?

128 64 32 16 8 4
193= 128+64+1= 0 1 1 0 0 0 0
flip the bits 1 0 0 1 1 1 1
add one 1 O 0 1 1 1 1
ignore the leadingone 1 O 0 1 1 1 1

compute the value 63=32+16+8+4+2+1
add negative sign - 63
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CiEF+ = mainc = EClipsersiyk

assigning a floating point number (7.2) to
an integer (iv3) loses the fraction.

To keep the fraction, use double (or float).

= main.o
| & makefile
| & objects.mk
| & sources.mk
| & subdirmk
=l types
P (= .settings

[£] main.c

= cdtbuild

= .cdtproject

project

Writable

char cvl = 'C';

char cvz = cvl + 2Z;
printf("%sc %sc\n", cvl, cv2);
char cv3 = 'A' + 128;

printf("'a" sd + 128
int 1vl = 'A' + 128;
printf("'A' =d + 128
int 1vZ2 = 9 + cvl;
char cvd = 1v2 + 5;
printf("ivz = %d, cv4
int 1v3 =6+ 7.2;
double fvl =8 + 7.2;
printf("ivz = %=d, fvl
return 0O;

H

sdyn",

Bdyn",

A, cv3);

A, 1wl);

Sch\n", 1vz, cvd);

=fyn", 1v3, fvl);

El console 32

X % | Gk R

o B rgv =0

=terminated= types [C/C++ Local Application] fhomefyunglufworkspaceftypes/De

[ Il

1v2 = 78, cvd = R

1v3 = 13, fvl = 13.200000

[<] I [»]
Smart Insert 222




C/CH+ - ain.c - Eclipse 5Dk

File Edit MNavigate

Project Window Help

(@+b)-a#b

dv2=19 1039 dv3=-2.4 10100
dv4 = (dv2 + dv3) - dv2 and dv4 = 0.0

| @ makefile
| & objects.n
| & sources.r
| & subdir.ml
=l types
P (= .settings
[g rmain.c
= .cdtbuild
=| .cdtproject
project

EnLan —w T — LW iy

printf("iv2 = %d, cv4 = mc\n", iv2, cv4);| b
int 1v3 = 6 + 7.2;
double dvl = 6 + 7.2;

printf("iv3 = %d, dvl = %f\n", 1v3, dvl);
double dvZz = 1.9=+300;
double dv3 = -2.4e-100;
double dv4 = ({dvz + dv3) - dvz;
printf("dvz = %e, dv3 = %e, dvd = %e\n", dv2, dv3, dvd);
printf("dvd - dv3 = %e\n", dvd - dv3);
return Q;
ks
[ | 1 | [
El console 2 X % G BB =t B 5 T O

=terminated= types [C/C++ Local Application] fhomejyunglufworkspaceftype

dvz = 1.900000e+300, dv3 = -2.400000e-100, dv4 = 0.000000e+00
dv4 - dv3 = 2.400000e- 100

s/Debugftypes (08/1

[« 11>

[<] i | E|| | 1

Writable Smart Insert 17 : 46




CiEF+ = mainc = EClipsersiyk

—l_ — 1 Lo o _ S _ vaal 1

<< means shift left
1=291<<1= 10 (binary) = 21
1<<31=10... 0(31 zeros, binary) = 231
int has 4 bytes (32 bits), range - 231t0 231 - 1
231 + 1 is positive if considered as unsigned
If it IS signed, it becomes negative

(& sources.t double dvz = 1.9e+300; |
) double dv3 = -2.4e-100; =
Le subdir.ml double dva = (dv2 + dv3) - dv2;
=l types printf("dvz = %e, dv3 = %e, dvd = %e\n", dv2, dv3, dvd);
b (= settings printf("dva - dv3 = %e\n", dv4 - dv3);

@ mai int iv4 = (1 =< 31) + 1;
main.c printf("ivd u = %u, d = %d\n", 1v4, 1v4);

= .cdtbuild return 0; t t
=| .cdtproject H

project
El console 2 X % G R o B 5y 0O
=terminated= types [C/C++ Local Application] fhomejyunglufworkspaceftypes/Debug/types (08/1
dvd - dv3 = 2.400000e- 100 (=]
1vd u = 2147483649, d = -2147483647 |E|
[v]
[<] I | E|| | 1 [ 2]
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What is correct about char and int types?

A)

B)
C)
D)
O E)

They have the same numbers of bytes, both using
4 bytes.

Conversion between char and int is not allowed.
Integer (int) can hold only positive values.
Character (char) can hold only positive values.
None of the above.

Correct - Click anywhere to I Incorrect - Click anywhere to
conty .
ﬂYour answer:

You did not answer this question L

You must answer the question Submit Clear
before continuing
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What is the binary representation of 69
using 8 bits?
A) 1010 1011
® B) 01000101
C) 0111 0010
D) 0001 1001
E) 1100 1101

Correct - Click anywhere to I Incorrect - Click anywhere to
conty .
ﬂYour answer:

You did not answer this question L

You must answer the question Submit Clear
before continuing
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What is the 2's complement of 69 using 8

© A) 1011 1011
B) 0101 0010
C) 1010 0101
D) 1111 0011
E) 1001 0101

bits?

Incorrect - Click anywhere to

Correct - Click anywhere to
t:
CONYour answer:

You did not answer this question L
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You must answer the question Submit Clear
before continuing
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Left Shift

What is the value of (5 << 2) + 97

Correct - Click anywhere to I Incorrect - Click anywhere to I
conty .
ﬂYour answer:

You did not answer this question L

You must answer the question [ Submit ] [ Clear ]
before continuing
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