HOMEWORK #1
-----------------------------------------------------------------------------------------------------------------

1.Compute the decimal value of the folowing  binary numbers:

a)
(10101101)2
b)
(101111000110)2
c)
(1111001101011010)2
2.Compute the binary value of the following decimal numbers:

a)
(64)10
b)
(253)10
c)
(48172)10
3.Compute the decimal and binary values of the following hexadecimal numbers:
a)
(AF)H  

b)
(1D5C)H

c)
(FFFD)H
4. Express the following decimal numbers in the BCD code:

a)
(15)10
b)
(279)10
c)
(43861)10
5. Compute the decimal value of the following numbers expressed in the BCD code:
a)
(10010111)BCD
b)
(11000011)BCD
c)
(1101010110)BCD
6. Determine the maximum value 

a)
on one nibble

b)
on one byte

c)
on one word

d)
on one double word

Express all these values a) – d) in binary (…)2, hexadecimal (…)H and decimal(…)10 number systems.

7. Compute the maximum accuracy

a)
of the 8 places A/D (analog/digital) converter

b)
of the 12 places A/D converter

Assume the analog input value in the range 0V-10V and compute the digital output value in binary system for both convertors

aa) input value 2,35 V
ab) input value 6,489V

8. Compute the maximum value of the index  in the truth table or in the Karnaugh map 

    (K-map) for 3, 4 and 5 variables.

9. Create a template of the  K-map

a)
for 3 variables, (a,b,c)

b)
for 4 variables, (x1 x2 x3 x4)

c)
for 5 variables (a,b,c,d,e)

10. Write function values of the following functions in the truth table and in the K-map:

a)
Y=f(a,b,c)=SUM(1,4,5,6)

b)
Z=f((x1 x2 x3 x4)=SUM(0,2,3,5,8,9,14,15)
c)
W=f(a,b,c,d,e)=SUM(1,3,5,7,12,14,16,18,25,27,29,30,31)

11. Simplify the functions Y and Z using the rules of Boolean algebra

12. Simplify the functions Y, Z and W using the K-map

13. Express the functions Y,Z,W 
a)
in the DCF (Disjunctive Canonical Form)  - the full and the short way
b)
in the CCF (Conjunctive Canonical Form) – the full and the short way

14. How many various logical operations are possible to create above two logical variables. Name the most important functions for the technical applications in the industrial control. 

15. Create the truth table and the K-map for logical functions

a)
XOR

b)
EXOR

above 2, 3 and 4 variables.
16. Define functionally complete set of logical functions, give some examples of these sets.
17. Express the function Y=f(a,b,c)=SUM(1,4,5,6) through following functionally complete sets of logical functions

a)
{NAND}

b)
{NOR}

c)
{AND,OR,NOT}

18. Create scheme of the swithing function Y using 
a)
{NAND} blocks (gates)
b)
{NOR} blocks (gates)
c)
{AND,OR,NOT} blocks

19. Create the truth table and K-map for the function

V=f((x1 x2 x3 x4)=SUM(1,2,3,6,8,9,14,15) and the don’t care minterms 0 and 10
Simplify this function.

20. Create the block diagram, the truth table (including the internal variable q) and the function table for the

a)
SR flip-flop

b)
RS flip-flop

21. Actuation of the push button S1 causes the lamp H1 to be switched on. Repeat actuation of the push button switches off the lamp again.
Create the the block diagram and the function table for the solution of that simple control task using some of the flip-flops. Discuss both possibilities (SR,RS). 
Create the complete solution of the task (net of graphical blocks).

22. There is necessary to evaluate the falling edge of the signal Y (change from 1 to 0). 

Create the the block diagram and the function table for the solution of that simple control task using some of the flip-flops. Discuss both possibilities (SR,RS).

Create the complete solution of the task (net of graphical blocks).

23. The drill on the drilling  unit is monitored by means of a drill breakage sensor (B1). If the drill is broken, the sensor interrupts the circuit. A buzzer (H1) is to sound in this event. The buzzer is only to be switched off via the push button S2.
Create the the block diagram and the function table for the solution of that simple control task

Create the complete solution of the task (net of graphical blocks).
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