Digital Engineering 2nd report

® Nl& : 49 2243} YA

o XY g3t WA FoJxtd

L SbAlE WhEA] AbEe Abgstdol .

2. 2AH Zo] Fpao] o Sof7} Qlojof stdl, Yol WrEA] WEoL} uha
So] ge Loty 2 9t = siYch

A48 R|0] WrEA] BH o] 22 masto] AlE vl

2AlE 78 94 NEoe EMEdSYT

Ao ZeiE Fo| 9% Wojzal7] wpct

2Al0] #A7t BESIEE Holx| WE wruiYch

=201 S dote 4 Qe A =oldo] 2T 4 AsUH

S i

4.8 A switching circuit has four inputs as shown. A and B represent the first and second
bits of a binary number N,. C and D represent the first and second bits of a binary
number N,. The output is to be 1 only if the product N, x N, is less than or equal to 2.
(a) Find the minterm expansion for F.

(b) Find the maxterm expansion for F.
Express your answers in both decimal notation and algebraic form.
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4.27 Given f(a, b, c) =a(b + ¢’).
(a) Express f as a minterm expansion (use m-notation).
(b) Express [ as maxterm expansion (use M-notation).
(c) Express [’ as a minterm expansion (use m-notation).
(d) Express f” as a maxterm expansion (use M-notation).



5.14 Find the minimum sum-of-products expressions for each of these functions.
(a) filA,B,C) =m; + my, + ms + my (b) fild,e.f)=Zm(1,5,6,7)
(€) fi(r,s,t) =rs" +1's" + st’ (d) fila,b,c) = my+ n, + ms + m,
() fi(n.p.q) = Em(1,3,4,5) (£) filx.y,2) = MM,

5.37 The function F(A,B,C,D,E)=2Zm(1,7,8,13,16,19) + £d(0,3, 5,6, 9, 10, 12, 15,
17,18, 20,23, 24, 27, 29, 30).
(a) Draw a Karnaugh map for f.
(b) Find all prime implicants of f. (Prime implicants containing only don't-cares
need not be included.)
(c) Find all minimum sum of products for f.
(d) Find all prime implicants of f”.
(e) Find all minimum product of sums for f.

7.5 Realize Z = A'D + A’C + AB’C’D’ using four NOR gates.

7.8 (a) Convert the following circuit to all NAND gates, by adding bubbles and inverters
where necessary.
(b) Convert to all NOR gates (an inverter at the output is allowed).
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