CSC 258 Assignment 1, Fall 2008
Due by 5:00 p.m., Friday October 3, 2008; no late assignments without written explanation.
Please re-read the statement about collaboration versus plagiarism on the course info sheet!

1. Inlecture, | @vean example of a light controlled byawoommates who eachvyetheir own switch.
In one version the light was on only if both wanted it to be (the AND example); in another version the
light was on if either wanted it to be (the OR example).

Draw a arcuit to implement the following slightly more complaule. Eachof the two roommates
has an alarm clock, which has a logic output line telling you whether the alarm is sounding (ringing).
(This happens in the morning.) ®heach also hee a svitch indicating that thewish to read in bed (this
happens in thevening).

Your circuit will have the abwe four inputs, and a logic output stating whether ¥eread light
should be onFor reading, the werhead light should be on onlybbth want it on; but when the alarm
sounds, theverhead light should be ondfther alarm is sounding.

2. Consider the following function:
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(a) Derive a ninimal sum-of-products expression for F using a Karnaugh ma (ghwar Karnaugh map
and shwv the algebraic expression).

(b) Draw a logic gate diagram for this minimal sum-of-products expression.

(c) If you could change argne function value (one of the 16 in the table ad)do a ‘don’t care”, which
change would minimize the minimal sum-of-products expression the farthest?

(d) Draw the Karnaugh map corresponding to the change suggested in your answer to part c.
3. For each of the following equations, eithery@dalgebraically) that the equation is validways

true), or dispree it by finding a counterexample (a set of assignments of values to variables which result
in the equation being false).

(@)aldb = (a+b)d(a+b)
(b) adbOc = abc + abc + abc + abc
(c)a+(blc) = (a+b)d(a+c)

(over)
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4. This question imolves working with a bizarre gate technology with only one gatesthieNoT gae.
For inputsx andy, this gate computes the functiasy.

BUTNOT ——>xy

Here is an example of working with tB&T NOT gae, henceforth abbreviate.
Suppose we want to implemext y.

First note that for anyg, z can be computed asN z.

Now,

X+y
=Xy (deMorgan’s)

So we can dna a drcuit for X + y using onlyBN:
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The assignment question:
Draw circuit diagrams using only theN gate (you may not usewerter bubbles, either) to compute the
functions:

(@a+b+c

(b) adb

(c) aObOc

Shaw your algebraic work where applicable.

Remember:

This assignment is due at 5:00 p.m. on Friday October 3, 2008 (in the drop-bd2226). Late
assignments are not ordinarily accepted @aays require a writtenglanation. Ifyou are not finished
your assignment by the submission deadline, you should just submit whatvwptohgartial marks.

Despite the abee, I'd like to be tear that if therés a legtimate reason for lateness, please do submit
your assignment late and send me that written explanation.



