Networks and Embedded Software Module 3.2.5 — NAND Form

NAND Form

Please do the following exercises individually.

NAND Form
Please find the NAND form of the following logical functions.

(AA—B) v (—AAC) = ...
(CAD) v (-CA—D) = ...
D v (BAC) =...

D v (=BAD) v (AABA—C) = ..

Compound NAND

Please prove that —(anbac) «» a|b]c.

! Two 3-input NAND gates are used to realize this truth function. There is no logical operator for this kind of
operation. So —(aab) can be contracted to a|b but —(aAbAc) cannot. Please see the next exercise for a proof.
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NAND Form

Please do the following exercises individually.

NAND Form
Please find the NAND form of the following logical functions.

(AA—B) v (=AAC) = ... (A](B]B))|((A]A)]C)
(CAD) v (=CA—D) = ... (C|D)|((C|C)[(D|D))
DV (BAC) =... (D|D)|(B|C)

D v (—BAD) v (AABA=C) = ... —( (D|D) A ((B|B)|D) A =(AABA(C|C)) )
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Compound NAND
Please prove that —(anbac) «» a|b]c.

@ | @ |—(arbrg)| B |(alb)lc| @ |al(ble)
a|b|c|anb @Ac —|® alb @lc blc al@
ojlo|o| O 0 1 1 1 1 1
olo|1]| O 0 1 1 0 1 1
ol1]/0| O 0 1 1 1 1 1
0ol1]1| 0 0 1 1 0 0 1
1/0(0| O 0 1 1 1 1 0
1/0(1] o 0 1 1 0 1 0
1{1(0] 1 0 1 0 1 1 0
1/1(1] 1 1 0 0 1 0 1

AND is associative (order does not matter, (aAnb)Aac & aA(bac)) but NAND is not (order matters,
(alb)|c «» a|(b]|c)). This is another reason why both operations cannot be logical equivalent.
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