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Exercise 1

1. Let N1 =(-75)10 and N2 = (+95)1o0.

e Represent N1 and N in 8-bit 1's Complement representation.
e Calculate N1 + No.

2. Let N3 =(10000011) and N4 = (00001010).. Knowing that N3 and N4 are represented

in 8-bit Sign and Magnitude (S&M) format,
e calculate N3 + N4 in 2's Complement.

3. Let N5 =(01011111), and Ns = (01001100)2. Knowing that Ns and Ns are represented
in 8-bit Sign and Magnitude:

e Calculate Ns + Ng in 2's Complement. Provide the result in 2's Complement and
decimal.

e Represent Ns and Ne in decimal, then calculate Ns + Ne.

e What do you observe about the two obtained results? What conclusion can you
draw?

4. Let N7 =(-128)10. Represent N7 in Sign and Magnitude, 1's Complement, and 2's
Complement formats using 8 bits. What do you notice? What conclusion can you
draw?

5. Encode [N7| in Direct-Coded Binary (DCB) and Gray code (as seen in the appendix).

6. Assuming Nz and Ns are represented in DCB, provide their decimal values.

Exercise 2
In a machine, signed integers are represented on a 16-bit register.

1. Provide the [min, max] interval for decimal values that can be represented in 2's

complement.
2. Perform the following operations in 2's complement:
52 +13 83+ 50 99-20 -65-95

3. Repeat the previous calculations while representing the numbers using 8 bits?
(Indicate cases of overflow).
4. When does an overflow occur in 2's complement?

Exercise 3
1. Represent the following real numbers in single-precision floating-point format (IEEE 754):
+18 -0.25 -32.625 +144.75
2. Convert the following numbers (expressed in IEEE 754 single-precision) into decimal:
(41960000)16 (C1720000)16 (BD800000) 16 (C2E00000) 16

3. Provide the representation of the following values:
+0 -0 +00 -

4. Convert the following numbers (written in IEEE 754 double-precision) into
decimal:
(C044100000000000) 16 (4029800000000000)16
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Exercise 4
The C programming language has the following main data types:

e short: Signed integer numbers represented in 2's complement on 16 bits.

e int: Signed integer numbers represented in 2's complement on 32 bits.

e float: Real numbers represented in IEEE754 single-precision format on 32 bits.

e double: Real numbers represented in IEEE754 double-precision format on 64 bits.
The following sequence of code is written in C:

short A ; Questions :
int B,C ; ] . ]
float X,Y ; 1. Represent the variables a, B, ¢, x, v, z in binary.
double 7 ; . . . .
e 2. Abbreviate the representations of variables x and z in
A =15 ; .
B = 128; hexadecimal.
; _ zi 5 ) 3. Provide the ranges of representable values for each type:
Y = 0.03125 ; short, int, float, double.
7z = -15.25
------------------------------ 4. Provide the ranges of representable values for the two
}
types: unsigned short, unsigned int.
Exercise 5

1. Encode the following string in ASCII: « TC-INGENIEUR INFORMATIQUE ».
2. What needs to be changed to convert the previous string to lowercase?
3. Complete the following tables:

Decimal 19 59
DCB 0010 0001 0011 1010
Number (111 1100)2 (101 1110)2 (92)10 (74)10
Gray Code
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Annex Tuto 02: Character coding tables

ASCII Table:

0 1 2 3 q 5 6 7 9 B c|{D|E F
0X | NUL | SOH | sTx | ETX | EOT [ENQ | ACK| BEL| BS |HT | LF | VT | FF[CR|SO| sl
¥ | DLE | DC1 | DC2 | DC3 | DCA | NAK | SYN | ETB | CAN [ EM | SUB | ESC | F5 | GS | RS | US

1 S O - T T (S [ I A A (R A P [
X 0|1 2 | 32| 4 3 | 872 8 |8 : il 2l=]z2] 2
X | @ | A | B[ C|D|E Fl1 G| H| I} L | K]JLIMIN O
SX| Pl Q| R | S| T |U|v|W|Xx|[Y|Z|[[|M1I]2]_
6Xx | _ | a b |c|d|e | f|g| b1l T |k|l|mn|oe
X|p|af|r|s |t |u|v|w|x]|y|z|{|Ll]|>|Z>]DE

Extended Arabic ASCII Table:
8- € 2 > f 9y | e T i " | oo < < 3
9_ |S ‘ ’ 117 »” ® - —_ ™ > ® 20 23
A- c | ¢ | £ ¥ ) 8|7 |© « || - |®| "
B-| | x| % | ¢ “lp v R R NI RN
C- ¢ | [ Sl ls|t]|lold|la|d|lslel&] e
D-| 3| o ||| |oe|w x| b |5 e || -|a|d|
E-la|J|a|p|O|d|9|c|e|é|& é|s|s|T1]|1
= I o’ SR Q| | | e
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