
Prime Implicant Table

CLASS  15



QUIZ 2.2

Solution
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2) F3 = x’yz + xy’z + xyz’ + xyz

All implicants are essential.

F3 = A + B + C = xy + xz + yz

Note: From the expression of the minimal form we can see that

we take any 2 out of the 3 variables to form majority



QUIZ 2.2 (cont)

Solution (Q2.2+HW)
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What do we do with the ties?

What do we care about?

To minimize F4, and not who wins in a tie! —> Use d, to our advantage.
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Size-4 implicants: A - F

None essential

Consider a 1 that is least covered:

7, 11, 13, 14; say, 7:

7 is covered by A, E, F

Case I: Take A F4 = A + B = yt + xz

Case II: Take E F4 = E + C = yz + xt

Case III: Take F F4 = F + D = zt + xy

<— 3 Minimal forms

Note: From the expression of the minimal form we can see that we take any 2 out of the 4 variables 
and the remaining 2 to form at least a tie.

‘tie’ is not an acceptable value for a function!



How would the majority circuit look for 5 variables?

at least 3 out of the 5 variables are 1.

We wrote it directly in minimal form



HW 16

Solution

Consider the function; we applied the tabulation method on:  

f = Σ (1, 2, 3, 4, 7, 8, 12, 15) + d Σ (0, 5, 9, 10, 14)) 

1) Draw the K-map and find all prime implicants, giving them the same labels (letters), 
A - I, in class, when applying the tabulation method. 

2) Minimize f. 
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We have from tabulation method (class 16):

Essential: none

Least covered 1’s: 2, 3, 4, 7, 12, 15: all covered by exactly two implicants. Choose one of them: 2, covered by D, G. 

Every minimal form will contain D or G. Case I: Take D —> 2 and 8 are covered.
To cover the rest we need one size-2 implicant (for 15) and 2 x size-4 implicants:

f = D + B + C + 
H

I

Case II: Take G —> 1,2,3 are covered. 15 again may be covered only by a size-2 implicants: H, I.
However, if we cover 15 by implicant I, then the remaining 1’s may be covered by just one size-4 implicant.

f = G + C + I <— Minimal form which means it’s the only one!

<— NOT Minimal formsor f = D + G + C + I    

(note: it’s redundant, as we don’t need D; if you don’t note it, go to Case II below)

f = x’y’ + yzt <— only Minimal form as expressionz’t’ +



HW 17.1 - assigned



Prime Implicant Table [it computes a minimized form]

1’s (no d’s) are the columns;  the prime implicants are the rows:

Procedure:

1) Find essentials; put them in the minimal form and

eliminate from table. 

2) Remove: Dominated rows. 

3) Remove: Dominating columns. 

Repeat steps 1) – 3) until a minimized form is obtained 
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Note: when a 1 has only one x in its column then the implicant corresponding to that x is essential.

1) No essentials
2) We removed dominated rows A and H

3) We removed dominating columns 1, 7 and 8



Prime Implicant Table
(continued)

We redo the table:

1) Essentials: C, I  –––>   f = C + I + …

Remove the columns/rows corresponding to the essential implicants

We redo the table:

2) Remove: dominated rows

f = C + G + I = z’t’ + x’y’ + yzt

We have the same minimal form as the K-map gave us (HW 16)!



HW 17.2 - assigned


