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¢ Transforming an AND—OR logic civcuit into an
; g 2 =y s

0R—AND |ogic circuit @ad Vvice Vevsa.

B 0

The above buladeﬁ was odudied in handoutd T- Te
vemind you

lTTQ_,M'EOTWLiqu Qv A—ND—QR lﬂ"g I-C CEI"‘C‘UE{' l-i’L‘\L{} q_i
OR—-AND logic CArCULE-

Do +he Lollswing: Drew the figure of the ANDTOK
Wi Eieuit. Compute it outpel BOREEE
‘o be in som—of —products Form. Trq’”’&f”m
\n+o Pruduc-}-—-o —S5Um5 —Ec}r‘m‘ bj -Eﬂ.c:{-w“lin. oV
eumple)- (what+ other &lgebrmc way Cq_h_%pu u_;gf)_
From +hs Eurm CProdchr-—ﬂf—swns | meq_n) ou
Can obtgin +Hee Cgrre,s?un,di oOR—AMNMD Circm-!j (see
E')EQ,V"?—P\*’- on PG-QEZ:} 2,3 awnd 1.'gur€_5 3>4 E-ﬁ dew%'l).
'_E’ms-{?ﬂming_an 0R—AND legic circult into an
AND-0OR lag‘,i% circuirt. '

Do the Lllowing: Draw the figore of +he op—AVD
legic circuit- CQUMPU{-g, ifs output F- F (s going to be
i produc Hog—buvns %M-Txm&m F into $Uwz—nf—
pvo 'uc{—s ovm bé)' mul{—fplyinf uu{—j ( what other alge-
L:TQJ\C WCLH Cwn yﬂu use +o o +¢L[5?_>. From ~H¢_i5
R el

r ownd|w o OSIC Circvr

PIE‘. BVLPQ_JES .1)2, C(_V?-CJ _Figur;f} _{_)2 D.f ll.ip‘-(joiir;'{;%jiimﬂ
Note : The above +mn5.€crm_a_11_{gns re |

X n Low
and wylhplyin ouT, for example- Spme.li;esfﬁd;:ﬁ
*I“Un.a aovnd wmu] 1P1T'ng ovt can Ee d EE{QU [+ Ther




15 @Qrotner a.lgetarﬂu'c W s:f g:‘erf@rmiw +he absve two
“l‘VQﬁbS?@rmm{'ivVLbj (whick one is (k7). This algebrric
mq,gj however could _be time consumin oTi,e_ abo —
Ve two -l'\F‘Q,VLEEE?rWLEc,JFIQﬁS CQln @,\59 Le ?E.r?@rm&:l (|
Wmeav %ijgafm‘tag ¢n AND-0R civcout | to A
0R—AND circuit and vice versa) Using the §raphi—
el Q?PW@LQ Cbubuﬁs e},;..) iyzswle':e{_cl “""19 q,lgel;.rqic

U[,?{E?rt?ﬁdl{ﬂ-ef)- Two Eﬁﬂc_mw% EU“DW &E’,mon.s-{—i’q:h'*’bﬁﬁ
this.

Example (: Consider the logic circuit of Ligure 1 be-

low. 1+ 15 g n AND-OR [og;c circul+ r"cut,s.?ﬂrm +h.e‘
circuit of Pig. 4 [nfe the corresponding oR—AND lﬂglc
circuit by Ué} g the ngMc@J a._P[:mq.tsk-

/
A_,,r‘ - F“AIBJrc f
s Y :

F!.'%ure i,j (ﬂrn AND —-0OR [oglc Cimm-@

Answer: T he c.arrﬁgpom&[mg OR—AND !og}fc civevid i

Shown loy E{%EE%Q,{% below

A
B /
¥
3 [(A{B+c.p’)]
/
D AND = A{B+C-D:F

gere
oR ga}re

F[gure 25 C the correspording oR—AND logic cireuit),



ﬁxq,m?le 2 Considev +he logic circuit of Pugurga 3 below- [+
15 qn OR-AND logic civcuit- Trq,%?wm t+he c:nrf:u:?l— of
Eig& into the carre_a?ovz&iﬂg AND—OR lfpgl'f_‘, civcui t Iog
U&tng +he 3".*’&.?}0.{:&.( &PP%{*DGL,CE,,
’ /

A A At ; :

5 e=(a48)-(c+D’).
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Flaure ?;jCzﬂrn op—AND l‘i"gic cin:ui%)
Answer & The CGW‘EL&FMdEmg AND—OR logic circor + 1s
shown by figure 4 below.

AND 94
¥ | g_g "(
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B el
> [ [[Gtoe] =
""T""Dgﬂe : = CAE{*B) .(c+D )=F

Figur& S ke c:orre.g,chling AND-OR lﬂg'lc. r::lrr:u}{)-

Note : By now you should have become experts with the
%T&?hiuﬂ approach. -

'MU% EXC[U&LUE’,"ORCXDR> GL'PE & nd +he
2 —nput Evclusive NURC)(WL’—“
A 2-iepul Exclosie—0R(XOR) gate (s q 2-input gate
whose output is L £ exactly Gné of its (nputs ;‘i J,.g{we
other wordyy a g 2. —ivput XoR gat€ produces a 4 ouf—
Put 1@ ks nputs are diPPerent. The YOR operatior
15 devoted by the symbo| ‘"




A 2-\npur Eyclusive NOR CXW'G_’@ or E?,Uﬁfﬁllenqse.ﬁﬁ}ﬂ ;'_5@
@ 2—inpuk gate whose output 15 the complemedt of the out-
?U‘} 9{? the 2-input XOR SQ;P& that has the scune wputs. |
other wordsy ¢ 2—input XNOR gq}e precl,uces a L output L"f
1tg inPU‘l’b gre the same.

The HUth +&.H€53lagic eguetions end sqmbols (0PPiciq|
an.éy eqr.Ui\IQ,{E‘rL‘L 55%\0@[5) Eor‘ Fhe XQR[gQ}Q‘C{ XNOR gab_l_e

Lollow :
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Table _f.j (Aot table of & 2.-input XOR gt?dre).

X >
Fié“"’f’ 55 CCoRicial) Sywbo| for @ 2-mput XoR gachEJ.

[ oW Provide +he [og | : 2 :
9g\c eguations Lor the 2~ {wpu
XOoR Gt;{-ej Cl @ Prwifi{na ?Phes& de+€,il~ei+€}tF(an,+Fois
€°r the oot Livme, We did e Lﬂ@@rﬁ‘, \ o ka,ndou%#&)-
As seen emm table qLoLJoc:-u?) X0y s £ i
G(:O qwnd \{:L)G"’CX::L awnd Y::ED.I'VL other words
XOY 15 L L‘E CXK:L awnd \{:_Ogr- (X=1 and Y{*:_O
Elﬁitfp cen be wrgHen as G (ag_[ff; ecﬁuqﬁan Qs Eéacﬂn
elow

/
XOY =XoY +x-Y'= Sy (1,2) =Ty y (0,3)=Cx+ Y)*Od’r‘{?
S0 | have expressed XY v two alterngd ve forms.
T—‘ue_g Qe



E G
XOY= XY +%Y )
X@Y =(x+Y) -(¥+Y) ().
T hvee e‘iUiUQIEVLJF 55%[70[5 for G ‘l-—iVLPU'l- XOR 3&.1’8 {29("'
\ow. T'I'LEH ave Shown | v Elgurﬁs 6) NAX- 4 Lelow.

)

Fiaure f) CE?,U'IUG,IEVL'F sgm’oo[ # 1 for q 2-—Infu'l-)tolegqje)

(D

Figure 135 Ceguivalent sy rbo| # 2 fora 2“5"’?”{'%983‘1@
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Fiaurﬁ%ﬁeﬁ,uiu%l?.mi' 5y mbol 3 3 Jggﬁr QQ*EQFU‘F XoR 3Q+€)
Let wme 20w pYOVe that the oviputs produced bg each of +he 9a—
tes of EE@U% &8 above 15 YOY. This way | wovld have
irw&{ het the %@Lals of Eigwes & 18 “are equivelent

o the ,53%&:«9,, of -?13.-5 ' C,Hzfg Al represe nt )(Uizgﬂt-%e)-
Consi:le;‘ %igure ;{,_/ We Ti,q,ve. ,

%_—: ){i@}/'{:’: O()-Yj—i—)(f'CYf) Cac(r_o*rdiwg +v@.)q_£we)
= B XEY =Xy %Y= YOY (Gee eq @) qbove)
CUVLS'.,;[er g%ur? !‘T. We [,Q_CLUEI
2=(XOY)'=[()-Y+x"y'] ( @ccording 4o @) cbove)

£ f /

= (XYt s () (o) = Geay) -0k ) =

= X®Y (see e4-@) alove).
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. 0 qure §. We ave.

C;z‘i;\(:s,i [53\/1;%-}( CY;‘)I:‘(@ CQ_CLE?W:“VLC? lo @J QE?YEWPUS qug&‘)
~ e x) = (e QYD = XOX Guee e D o8
previgus 1@&,8@.

w provide Lhe 4roth table (0g(c eéﬁuﬂ'fms 16%,4«1,1 Sl im—
GT; CGEQI'CIQL CLVLA, E%ui\fﬂdevzwt g}g WLL:@[S_) J?W G Q—HMPUJr XIVOR
”L"‘ez /

gw@@

01 i e
10 Q
Tk il

"‘{F‘q.blgz)'aﬂmirh table of o 2-{wput XVoR g@t%e)-

Efj@c»—z:(x@\{)f .

Fiaﬂrﬁ U C@@!?ichDbg%ol Eer o 2—input XNVOR gG,Jrﬁ)
The \081.(:, Q%U%Jriuna J(i@r the 2-{vz:?u¥- X IWOR qate qre
ow povided. From the above {fruth lable 2 one can
castly g ek
OV = XYy ey = \3) = Y =0ty ) (xtY)

5 4 Z;JY CCJB) "TEE}Y (LJ;) '

So @@\D( has been expressed in we ol tevnetive forms.
Thﬂg aves

GOVY=X"Yeyy )
() =0ery)-(xy) ).

T hyee eqyuhr&,[am% 55{1,;41,.:@ for o 2-iwpul Y NOR gq,,{-a -
}ow . Thﬂa ave ¢lhoww \n Qf.gureg, 10, _LlJ L2 on next Pqée,.

:
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g ,
v@* . ,3 ,
Flaufe ) Ces}mmteuﬂr ggmLu\ﬁ 1 For q Z-MEUJF XVER gaﬁ)

*ﬁi 7
s | . __
l 32 Ecﬂ’ o 2 #EQ?U{")(MQ}qu_{-e)+

Fi%urﬂ i L/') C&c}uiwq,\an,ir 53 L bo

==
X
[44:5 .[;9‘1 rql—L'@U+ )(NQEEng—e:).

F iguwre 12; (eg,uim,\e;n,jwambp

Lel we now prove oot +he ovtput PW&UCECL iog cach of the

gates of figures 10,1102 is (X@Y)' This way | wovld

g{ﬁﬁqﬁzﬂf&%jiﬁg;hjb ﬁgmébglg_ of £i gures L0y 14,42 are

ook e 8Q«+€>* g 0 J?Lad\e_ ‘1__) C{“LLE(‘f al| repre

Congider Ligure 10. We lqve. "

z= O(]@\ff) f:%(\/{f)f"ﬁ”)ur XW'E (%Lw&iug bo (3) of
B Previous page)

s =+ XY =GOY) (see eq-C3) of

P Ve Viovs ?chg)_

Conside v Ligure 11. We have

- y{@\( o, Q(“') f.\/.H(’«Y’{ (Caccording fo @ on page 5)
= ){:Yh\.){‘!ﬂ(!:yf:‘([-{—y'Y:@@Y)f CS&& éj of pxje g)_

Cownsider now )?igurg___ 12. We have.

2= XOY'= Yoyt X6’ (according +o £) on page 5)

= XI“'YI*\—){'Y: Q{@Yy (see é,) mLtPCt,g& e’),



The %‘lﬂﬂﬂg Hoeorems apply 1 Exc[u{s{u@mﬂgﬁiog):@

go=x, 6
i@i:x’ ()
X@X=0 Cg
X@x=1 6

XBY=Y&X (9) cammuﬁ{{u{#f
(xBY)Dz= XO(YB2) =xOYHE @{a a5 0ciativity
X'CYQZ):X'Y@X'E" @9 cl.t,s-PrfEulr{u[P}v
X8/ =x®Y'=xoy (L),
Note : We Hque Ql
@.QJ-SEE ’Pa‘,ﬁe_ 7
Er@l:‘emf?mv& 8%5@1}@) 6) é}) 6) C :
obably 41 2 do)y@y). [ will
P L%(ggwagwu Fhese ¢ thoﬂineq})orlﬂl)%gb?am. =
Nole :Comu#a&im?g gnd asseciq bivi by also pply o
the XNOR operation.

‘-"ectclgr Proved +he g boye equg oy,

WNote ¢ (r order 4o 5[m?ﬂ€y @ eypression thet wataing
AND; 0By XOR qud XNOR operations itis usuelly desivable
+o Lirst Q-*PPl Qt}ua&im @) qad Q4uetion (3) +Z el imine—
te the XPE and YXNOR bperations. An exqmple £ollows:
Example 3: Simplify F= G-30C)'+(3©4-c’)
MB; egs Q) and C?) we lhave .
c= (480 +(3@A-C)= [@-8) - c'+GB}c] +
+LBCA-c)) +B-CA-c)' ] =R A+BDC'+ A-B-C 4
+ aghcli B (AlvC) = B-(A+C +aRc)+c(atgra”)
— BLALC+AL + €T ChC A+B-L+BhA] =
= 3L AlCcrDrcT+c!- LA +3fara)]= | ,
= iplircltcl L A+YRA] s pcAte e “CHED'




e When maunipuleting an eypresion that contains several
XoR or YNOR operutiond, i+ 1o vseful to comsider the
equation below

/
v axer)= iy Ao

We Aoﬁn neﬁd to Pm‘u’é‘, e‘,gi/. Q—B) BDHL {e\QF Qiu{

rig bt side of (L3) represent the WNOR operation Just
see €95 (L and (3.

Erarkle 4 ¢ Simplify F= AGBE C
Answer : We have [ = A!@ RO C :@/@E}QC =
= (@;'){BJ{- AI--B”') & C (ﬂacaardiﬂg to @))
= @3 +A-2)Oc= @8+r"8)\ C+(aBrale)).cf

(QCCDF’df*’L Yo (1
:@K-B-FA'B!)*C *‘Cﬂr'%%—ﬁrf’ijfCJ chgfrd{ncn‘»)c:r)

: (3)
—h B ciAaBc va-B.clialsle



