
Exercices pour la révision de 

l’exame de mi-session



A:

B: 

100011101

111110000+

100001101

1111100000Carry:

No, R contains a wrong result (26910), because the correct result 781 cannot be 

represented with 9 bits, which can represent positive numbers smaller than 512. 

Carry out c9 of the 9th bit of the A+B addition can be used to signalize the overflow of 

the two unsigned numbers A and B.  

R: 

R contains the correct result (-243), since -243 ⸦ [-512,511], i.e., it can be correctly  

expressed with 9 bits in 2’s complement representation. A circuit for signalizing overflow will agree:  

(1) the carry out of 9th and 8th bits are the same or 

(2) (2) the sign bit of the operands are the same with the result’s sign bit (A8=B8=R8=1)

28 27 26 25 24 23 22 21 20
Unsigned Binary Nnumbers

Converted to decimal 
Decimal

A 1 0 0 0 1 1 1 0 1 = 256 + 16 + 8 + 4 + 1 = 285 = 285

B 1 1 1 1 1 0 0 0 0 = 256+128+64+32+16 = 496 = 496

R 1 0 0 0 0 1 1 0 1 = 256 + 8 + 4 + 1 =   269 ≠ 781

sgn 27 26 25 24 23 22 21 20 Magnitude sgn 27 26 25 24 23 22 21 20 Magnitude in decimal Decimal

A 1 0 0 0 1 1 1 0 1 A<0 => |A| =-A= 0 1 1 1 0 0 0 1 1 =128+64+32+2 + 1 = 227 = -227

B 1 1 1 1 1 0 0 0 0 B<0 => |B| =-B= 0 0 0 0 1 0 0 0 0 = 16 = -16

R 1 0 0 0 0 1 1 0 1 R<0 => |R|=-R= 0 1 1 1 1 0 0 1 1 =128+64+32+16+2+1= 243 -243

Signed 2’s 

complement

Representation



Yes, R contains the correct result since -211 ⸦ [-512,511] and, as such, it can 

be correctly represented in 2’s complement format. There cannot be any 

overflow if adding a negative number to a positive number!

Circuits for overflow detection will asses that there is no overflow here since:

the carry out of 9th and 8th bits are the same; or, by inspecting the sign bits of 

the operands and the result.

A – B = A + (2’s complement of B) = A + B’ + 1

A:

B’: 

100011101

000001111+

100101101

0000111111Carry:

R: 

c9 c8 c7 c6 c5 c4 c3 c2 c1 c0 Magnitude sgn 27 26 25 24 23 22 21 20 Magnitude in decimal Decimal

0 0 0 0 1 0 0 0 0 0

A 1 0 0 0 1 1 1 0 1 A<0 => |A| =-A= 0 1 1 1 0 0 0 1 1 =128+64+32+2 + 1 = 227 = -227

-B 0 0 0 0 1 0 0 0 0 -B>0 => |B| = B= 0 0 0 0 1 0 0 0 0 = 16 = 16

R 1 0 0 1 0 1 1 0 1 R<0 => |R|=-R= 0 1 1 1 1 0 0 1 1 =128+64+32+16+2+1= 243 -211
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W = C3       C2+

F0=A-1=A+2’s(001) = A+111=(A+110)+1

F1=A-B=A+2’s(B2 B1 B0)=A+(B2’ B1’ B0’+1)

F2=A-2=A+2’s(010) = (A+110)

F3=A-B-1=A+2’s(B2 B1 B0)-1=A+(B2’ B1’ B0’+1)-1

=A+(B2’ B1’ B0’)

F0=F2+1 => F0,2 = (A+110)+S1’

F1=F3+1 => F1,3 = (A+B2’B1’B0’)+S1’

FA = S0’ F0,2 + S0 F1,3 = 

= S0’ [(A+110)+S1’] + S0 [(A+B2’B1’B0’)+S1’]
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Present state A2 A1 A0

cir A : A0 A2 A1

Present state A2 A1 A0

ashl A : A1 A0 0



V = S0 ( A2     A1)+

T = W S2’ + V S2 S1
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Flip flop inputs 

Q1 Q0 x Q1 Q0 J1 K1 J0 K0 

0 0 0 0 0 0 d 0 d 

0 0 1 0 1 0 d 1 d 

0 1 0 0 0 0 d d 1 

0 1 1 1 1 1 d d 0 

1 0 0 d d d d d d 

1 0 1 d d d d d d 

1 1 0 0 1 d 1 d 0 

1 1 1 1 1 d 0 d 0 
 

J1 = Q0 x

Q1

00 01 11 10

0 0 0 1 0

1 d d d d

Q0 x

Q1

00 01 11 10

0 d d d d

1 d d 0 1

Q1

00 01 11 10

0 0 1 d d

1 d d d d

Q1

00 01 11 10

0 d d 0 1

1 d d 0 0

K1 = x

Q0 x

Q0 xQ0 x

J0= x K0 = Q1 x
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3-16. Perform the arithmetic 

operations ( +42) + ( -13) and 

( -42) - ( -13) in binary using 

signed-2's complement 

representation.

3-17. Perform the arithmetic operations ( +70) + ( +80) and 
( -70) + ( -80) with binary numbers in signed-2' s complement 
representation. Use eight bits to accommodate each number together 
with its sign. Show that overflow occurs in both cases, that the last 
two carries are unequal, and that there is a sign reversal.



• The following memory units are specified by the number of words 

times the number of bits per word. How many address lines and 

input-output data lines are needed in each case? 

• Specify the· number of bytes that can be stored in the memories 

listed above
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Memory Map Memory map shows how all memory 
addresses are used:

• Region may contain RAM
• Other region contains ROM
• Some regions contain nothing

 Using memory chips of 
1 K x 4 RAM and 1 K x 8 EEPROM

 We want to build a memory as follows:
• 2 K word RAM mapped to $0000 - $07FF
• 2 K word EEPROM ($0800 to $0FFF)
• 60 k words of NOTHING ($1000 to $FFFF)

dataaddress

No MEMORY !!! 

$0000

$1000

$2000

$3000

$4000

$5000

$6000

$7000

$8000

$9000

$A000

$B000

$C000

$D000

$E000

$F000

0000

0100

0200

0800

2 K words RAM

0900

0A00 2 K words EEPROM

0F00
0FFF

Mano’s Basic Computer has 
 Words of 16 data bits
 12 bits for Address, so its 

memory space is 4-
kwords; 
 since its CPU has 16 bit 

bus, it may have 
provisions for further 
expanding the memory 

to 64 k-words.
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ADDR ADDR 

(HEX)

A15A14A13A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A0 D15D14D13D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

0000 0000 0    0   0   0 0    0   0   0 0    0   0   0 0    0   0   0

0001 0001 0    0   0   0 0    0   0   0 0    0   0   0 0    0   0   1 RAM 0,3 RAM 0,2 RAM 0,1 RAM 0,0

… … … … … … 1K X 4 1K X 4 1K X 4 1K X 4

1023 03FF 0    0   0   0 0    0   1   1 1    1   1   1 1    1   1   1

1024 0400 0    0   0   0 0    1   0   0 0    0   0   0 0    0   0   0

1025 0401 0    0   0   0 0    1   0   0 0    0   0   0 0    0   0   1 RAM 1,3 RAM 1,2 RAM 1,1 RAM 1,0

… … … … … … 1K X 4 1K X 4 1K X 4 1K X 4

2047 07FF 0    0   0   0 0   1   1   1 1    1   1   1 1    1   1   1

2048 0800 0    0   0   0 1    0   0   0 0    0   0   0 0    0   0   0

2049 0801 0    0   0   0 1    0   0   0 0    0   0   0 0    0   0   1

… … … … … …

0BFF 0    0   0   0 1    0   1   1 1    1   1   1 1    1   1   1 EEPROM 1 EEPROM 0

0C00 0    0   0   0 1    1   0   0 0    0   0   0 0    0   0   0 2K X   8 2K X   8

0C01 0    0   0   0 1    1   0   0 0    0   0   0 0    0   0   1

…

4095 0FFF 0    0   0   0 1   1   1   1 1    1   1   1 1    1   1   1
D15D14D13D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0

RAM 0,3 RAM 0,2 RAM 0,1 RAM 0,0

1K X 4 1K X 4 1K X 4 1K X 4

RAM 1,3 RAM 1,2 RAM 1,1 RAM 1,0

1K X 4 1K X 4 1K X 4 1K X 4

EEPROM 1 EEPROM 0

2K X   8 2K X   8

S0

S1

E

S2

A11 A10 S3

+

A9-A0

A9-A0

A10-A0

CS0

CS1

CS

+

A15- A12 

Basic Computer Memory 


