Logic System Assignment 1
A simple CAD tool based on K-map

Due date:2019/04/12

1. Description

In this homework you will write a program to implement a (2~4-Variable)
K-Map simplification process.

The prime implicants and the essential prime implicants of the K-map
should be indicated, too.

Finally, your program should show the Minimum SOP (Sum of Product).

2. Requirement

[1] Read the input file
Your program will read the input file for the minterm information
and don’t care term information:
Eg. F(A, B, C, D) =2m(0,1,5,11,15) + 2 d(4,6,10,14)
The format of the information are followed by File Specification.

[2] Initialize the terms in the K-map
You can create one two-dimensional arrays to allocate all the 1, 0,
and X (don’t care) terms of K-map.
The K-map format is followed by K-map format and index
Eg. The left-hand diagram, the decimal notation of K Map may be
the order of your arrays. Right-hand diagram shows the K Map
which is initialized.
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[3] Write the output file
When the program starts execution, print the initial contents of K-
Map at first. After finishing the simplification, print the prime
implicants, the essential prime implicants. Eventually, you should use
Boolean algebra to show the Minimum SOP as your solution.



3. Input/Output Specification

[1] File Specification
You can finish your program in C, C++, Java, Scala, Python, Matlab,
or any other program language.
Your program should be compiled as an executable file. (Need to tell
TA what OS you use.)
Your program should read input file, and put these terms into K-map.
After program execution, output file should be created to dump the
information for the simplification results.
The following is the input/output format example:
(Change the format of input/output is not allowed)
® Input filename: input.txt

| inputtxt - £=EE | inputtxt - T=FE
BED [ED #BIO BEE £EE EIOD
-v 4 - 0,6,7
-m 0,1,5,11,15 -7 3
-d 4,6,10,14 -d 1,2,3
| Example 1 | | Example 2 !

Three flags in the input file, the order may be changed by user.
-v [number]
Variable number, Range: 2~4
-m [index, index...]
Minterm value index, Range: 0~2N-1, N = Variable number,
(The existed index stands for value 1)
-d [index, index...]
Don’t care index, Range: 0~2N-1, N = Variable number,
(The existed index stands for value X)
® Output filename: output.txt

|| outputtet - EE=FE - O *
EER £ED BIO BRY =EH
?map ~
VAB |

CDoNv oo 01 11 10
----- N
|

----- N
gl el 1 lx1l 0

----- S A
wirolrol =111
----- S A

prime implicant: a'c', ac

ezzential prime implicant:a'c', ac
Fia, B, C, DM = a'c' + ac

< >

Your program should create the file like this.
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[2] K-map format and index

You can’t change the format of K-map output.

4-variable
Output format:
7 outputbxt - TEFE — O >
BER SEE =IO #mENM REH
T’map ~
VAB| I
chy 1 o0 01 11 101
----- T S B 2
por 1T 1rrol ol
----- A
oLl 10 =10l
----- A
Imraorolx1 11
----- A
wioraolx1 11
----- A
prime implicant: a'c', ac
egzential prime implicant:a'c', ac
Fia, B, C, D) =a'c' + ac "
£ >
3-variable
Output format:
7| output tet - EEE - O *
EBEP =EED #I0 #BENM HfRE
Emnap
VAB| I
cCAvil oo 01 11 10l
----- g S
ol 11110001
----- g S
Ll 11wl 0]
----- g S
prime implicant: a'
egzential prime implicant:a’
F(i, B, C1 = a'
€ >
2-variable
Output format:
7| outputbt - T=E — O X
EBED FHEED BIO ®BEY SHEQ
Kmap
VoA |
EvlO 11
----- S
o1 1101
----- S
L= 0|
----- tomoto-ot

prime implicant: a
ezzential prime implicant:a’
F(i, B) = a'

Index:;
AR
O, 00 01 11 10
oo | 0 4 12 | s
01 | 1 5 13 9
1| 3 7 15 11
1| 2 £ 14 10
Index:
E
' o0 0l 11 10
al 0 | 2 6 | 4
1 1 3 7 5
Index:
5 0 1
) 9
1 1 3




4. Hint

You can reference the flow chart below to design your program.

L 1

Choose a 1 which has
not been covered

:

Find all adjacent
1's and X'

Are the chosen
1 and its adjacent 1's
and X's covered by a
single term?

That term is an essential
prime implicant. Loop it.

Find a minimum set of prime
implicants which cover the
remaining 1's on the map

‘

sTOP

Note: all essential prime
implicants have been
determined at this point.



