BCL 275 Madterm fxam

27 February 2002
Verswon O

Name: p

Honor Code:

Al Eacamms e due pronngaly w 6,00 PM.
I you have a duestion. ask it by comimg w my desk. All guestions and answers of consequence wil]

be repeated aloud to the class.
a  Thers are five problems: Workine them in order 1s not necessarily the best strategy.
Clearly errele or pox all of vour finad answers. It Tean't find vour answer. 1U's wrong.
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[20 Points| L. Simphfy each of the tollowing expressions to mummum SOF form.

(2) fla.b.cy=ab+abe+abc+ac

(b)Y (a+ha+b'+c b +d +eXa+b+e)

©) flab.cdV=adb+bda+a’c

()} fla.b.cdey=(axb+creb+otd+e)atb+o+e)

(e) flab.c)={SmOL2HMMU3T)

(B abaabt & abe' 1 ac - ab 1 ac

(o (e (g an e Y (hrdie)(adbn'se) N v (X ye2) ~ XA 2

Ny C

= (.1i+l.v(lo'u)>(" o+ (vt dut b'))

et Y et ab tads b'd)
a"e +(£’bfr/{ tbce tabe# (l/bf/(}‘\“"‘(‘* {on s25,5)

T lale = abid 4(;119(,)
:
© adb ¢ b +alc! = |abd tac

:(0‘) (a'+b 4("“5?‘)(!9 4'CP+J+@’)(4‘+b+c'4e')

let X = c";éﬁﬁgf _

(x+ a')x + A)(x ta) = (X %a’c/)()Hﬂ)
= X “-lc‘_lﬂ:; 46'!
© (2 mlo 2N [T m139)) = Sl hez) Sx/02,4,56)
- 2 mlo2)

} {
= a'b'c¢' 4 a'be
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[16 Pomnts{ 2. Answer Frue of Faise to the foilowing statements.

i () abc+ab’c+hed +be'd +ad =abc+ab’c+h’ed +bc'd
? (b} (x+ Wy +o)x+ )= (x+y ) y+Ix+3)
? (c)Given f(a.b.cy=3Ym(01.2347) and f.{a.b,c)=Tm(012356) thent; = 1>

Q (d) The circuii at below is equivalent to the logic expression &'+c'a

{c+v) {atb') = € ’Lva"‘bl)n

! - ac'b'+ '
2 [: H}“(f‘b w4 \ L 1 =C B !
i : i L ! i !
— —\f‘” ) L — s oot b
: P e e d

(@ Uéf’cJ t Show ad 1S prodordent, To be Trve
or  a  leeater € K’QWVID& i fa /Se
R &5 a}%e{na.\(tuefj :
& Consenses  abe, vied — acd
“ abc! be'd 5 acd
tensmsss  add, ac'd = ad

(b)Y (x2(y423(»+2) = [+ A2A%+2)= X3 Y2+ Yz

i \ ! { PR
(‘x'ﬁ'){j&]x'«\g) = RPN X4 X2+ 4
C!c’.uu’j dilfewat  [let x:j =2 =1)

' /O'—ufl
&> 'ﬂfus WW)J ./mf’/Y S0 % ) mm-'/f/ms ¥4 Vé’cfimc /

net Fd“;S‘L‘{Q in o Imenateren E‘\C./?a"fs.rd:‘l
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[20 Points] 3. Complete the following short problems.

() Wnite wx'v+wxz+y'7 in minimal POS form.

(b) Given f(a.b.c.d)=T]M(0.1.2.3.79.15), wnte (" in minterm form.

(¢) Given fla.b.c,d)=[1M(0123.79.135), write f in minimum POS form.

(d) Given f(a.b.c.d)=T]M(0.123.7915). write { in minimum SOP form.
w¥

M:‘\ ‘ PR
e wtrw'z! + xR +F x'y2

(£)' = () wed(xv5'42 ) 5+ ¥42)
—_— .

£ = 2wl 9568,0,0 )
F'= 5,%(0, /,2,5,?,7,15)

= 2mlY5,6 & 14101213, 1)
Fleolh' +blc'd e bed |
C - (a+v)( bt )[b'*ciJf-cD

MM M) 557 .FaunJ ﬁ/dm k/maf) cbove

f= bcl‘{,\gc}‘ tab' ¢ 4 a_c}’
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[24 Points] 4. You are to design a 4 bit counter. The tour bits of the counter are to be read as a singie
binary number. e.g.

if ABCD =0010. the counter state is 2 (since 00L0» = 2,10 )

The next state of the counter (A"B"C D"} is to be 2 times the current state. If the resulting next state is
greater than 13, the next state 1s to be 2 times the current state minus 15.

{71 (a) Draw a truth table showing all current state (ABCD) and next state (A"B"C"D") combinations.

[13] (b) Detenmine the inputs (Jg, Ka Jy, ... Ky if the counter is to implemented using JK Flip-flops.
Note that the state/next state relationship for a JK fliptlop is 7= JO" + K'Q.

f4] (¢) Draw a circuit diagram for the couster. }\mb
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[20 Points] 5. You are to design a subtractor. The subtractor has two inputs. X and ¥. X has 3 bits and ¥
has 2 bits. The subtractor has one output Z. which has 3 bits.

The 3 bits of X represent a 3 bit binary number (e.g. if X = 010, then X represents the decimal number 2%
The 2 bits of ¥ represent a 2 bit binary number {e.g. if ¥ = [ [, then ¥ represents the decimal number 3).

The 3 bits of Z represent a 3 bit binary number (¢.g. 1f Z = 101, then £ represents the decimal number 3).

The output. Z, is to be given by the following:
£Z=X-Y ifX>¥
Z=Y-X otherwise
e.g. if X =101 and ¥ = i1, then Z=010. Likewise. if X =001 and ¥ = I 1. then Z=010.

{u) Write a truth table that includes the output Z for all possible input combinations.

(b) Find a minimum SOP form for each of the three output bits.
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