
unit 5 
nnmy a~uiki(&~ditrdpd 

SIMPLIFICATION OF BOO- FUNCTIONS 



5.1 i iai iw 
'The Map Method 

oSljiy niuq~n'$u~:aiui3nn'-;IM'iiu kul34anriray nduotii~~un:~~um'lu 
unfi 4 f i ~ i u  L L ~  L ~ l f l i ~ n l ~ ~ ~ l Q ! & . ~ i ~ n d ~ q d n ' $ ~ ~ k  q ?:nm$kdi u l~ i r~ud l~  LWSI: 

~iinDrnnrdaiu~~ds:mn~rnuha~uPii~ qluau.rum~n~~dbu4anfi~1qnGu 
w 9 s i3uiwrfIuildhu asdda.r~w~ d~n5uni~a~fhlnAu9qrigu oi~odidwnqaurdu 

mwabd~in~n~~u~i~ao.j~nGud.~n'$u itrrriw~nnliumuaI~1uinB (~e i tch)  rLar 
6mrdakum5ued (Karhugh) ida i~ fun i~~r iwdi  rt~umfind (veitch diilgriim) 

n~onl$uadui~ (Karnuugh map) 

n l i w o i u i i w r i l r u ~ u m w d ~ n ~ ~ ~ u d ~ ~ d u u ~ ~ ~ i i u ~ ~ ~ m ~  zn do4 do do 
iiu2uAdAuH1~n'gu rrdn:i)aduu~~nuurnou I r~ou r6o~sin~n8uq~n'7ulm 7 
niuisnuamdSiBi?uwn~~n~o~iu~n~lu idoi~unuy ~Wuv7dn'~ulu~Bdn5idlu~~iw 

Y 4 4  ~~uwunn~n&au.mu&aud~~duud~r~nufiurn~u~u~~n'$u kuu~~~iai~ur~~rniuoirGvir 
c d  w r ~ u u w u n ~ w ~ ~ r d u ~ n i i ~ n i d ~ a t : ~ ~ ~ m d ~ d n ' ~ u ~ ~ ~ d r r u ~ u ~ a s i u  Qw~unlmnnnis 

t i l  A rniwai~iinniui?u rn~:doni?u$hdqm Cw~un~iunqnai~oCjlurr~~wnuan~o~ 
;laem niownqruua~wnu~n &dcnoud;?ui~u~ukhw (82rrd.r) i iodcw,  [ Q W Q ~ ~  

W i i ~ i 3 ~ 6 o ~ j i ~ b  (unique)] 

d d 
5.2 R~MOQIIUW 2 o ~ - I I J ~  

Two-Variable Karnaugh Map 
Q d m$uoCriwmthd3 2 h 6 5.1 diu~uiiurnnouir 4 mou LL~NJJ 

d~ :nod~udaduu< 4 bic r~dnrbitdi~fiiiumou I rnou ~d 5.1 (b) u~mdn3iu 
dir~u6~:~ii~daituuil'~s'arrn~6;iat~dsn"daod rmPin:unt~ (row) un:naLQ (column) 

,434 pnrimumdi?ua.r3n o unt: I Iflr~uriiao~6;i~udsn"~fiild h w n a  x rln: y aiudioiu 
fi~nm.11 x x?rrn~hnnuiuwnu (prime :I) r i i~ Iwrnd~f tu  o un~Iiiirn%tmuiuwnu 
lur~n.rdr9u 1 vhuodduvY~~ y d~fiwnulwna~6 o undaiirwnulunoliuci 1 (wnu 
~uiud~nouwG W W ~ ~ D P A L L ~ ~  d ~ i l i d # r n ~ a ~ n ~ i ~ u i ~  ( - ) ! 5~nda~~d3~nu f l&  
6qiJdndi2uhluund 4) 



uj iwso~g 5.3 n~nj?$wifiw~6qn#u~inadw gs.3 (a, u~m~niiuoCdw 
bimrm i dnn~ay' 2 d a d d ~ f i ~ u  mnn 1 u. 'ar~~wuit l f id~ni~sdi~kQwa6yn~u 
ddu i 6~~u~wrc?icyn~un"~~umi~\&~1mimn (nmao) f i u r n o u ~ ~ ~ n ~ d o ~ i ~ ~ & ~ ~ u  
AB + XB I ~ ~ i l ~ ~ d ~ ~ t l ? n i (  g 5 . 3  (h) 9~%%~ld~ilfh4 AB + ae 



~inainanaiu~ia~iuisor~?luua.~rilu~iiua~~~dw~&). ~r&#arrnnsiia4a rm~iuisn 
‘C (I 1 c i ,  Y 

-j,nia~aariwAiiciin35n r 16 watiwinna nif i i I f i igu&u?unn~~~ (simplify) 
$ 1  

Two box- gwp.d 
rcprrrent A - 0 or 

65aiiardu lug 5.4 (a) ~9uni~unljuaaabrcn~uuniuI~~i A = o cnb A = I 
c a d  ~d 5.4 (II) ~~amaniiua~~ru~~aGun~un35n B = I h c n h y J s . 4  (e) rmnani.iwQan 

n55n 1 naIurrji*l 1 noadi?4aa~inriuaiuisn4'~n$u~~n"~nn~d&irws~6da B daois 
Y "  dY iwi:fimnaw ~ r ~ a a ~ a a a a a n i i u a i ~ ~ j i w I u ~ ~ d I ~ " ~ n a u ~ a  

A6 + Aii  
Y "  a 4aanZlnnnau 

- - 
ZB + AB = B(A + A) = B(1) = 

c a A  d a ~ o d a d d i d ~ ~ i n ~ i ~ G ~ n p i u ~ ) ~ ~ n  1 d ~ d n n ~ ~ $ I u ~ o a d ~ ~ d u u a o a c ~ i i u a ~ ~ ~ u w n  
dra3ninn"M ? 1 , 

1 1 I 

a~dnl l f l i~ i imi<u~~rrh  hrrds l&i 1 

I .  n5m r ~~I#~IJ~z%~LEI.J 2 Ium&ad;dw ~ n ~ h ~ ~ i k s r r r n u ~ ~ r r ~ s  1 42 
2. awn r AaqInn 7 Iumiuairrdw ~~rrnuwnqru (ninraw aaa 2 Garrds 

C E Q1 

3. fiwil4$acnun6~dmnn"a~n"un3fn 1 $~~umslaani<woqr~uwnna waum 
(nisaa) slaarnauoiia ~ I u i a  I '  rrar 2 





d d 
5.3 nihoonuw 3 tri?uljl 

Three-Variable Karnaugh Map 

, niiua.J~&w 3 hu~d~3tmwhuilrmduu e dad snuiiwwiiumauaa.s 3 GFNIJ.~ 
rXlrn~ni.r~mliu~iiuunaaiiii~di~flu~d~iaii6uaa.j~a~1piuna ud~ilu1uuuuslrP~nd 

ria& ddir~u~'kifi~ia~~mfiuq::nGnd14n'uL3o.jGn&u? funu~u 00. 01. 1 I, 10' r~nniaim 
iunq'uaaa I 6nqdsrbriu I ~ n i s a a ~ d ~ f i m h  (~~G~rdbaileadad4iuqmiil~qrrd3 
ddciish ~6udrm8uuda~p1aiqm r+iu.j~n L Z ~ U ~  ~Aa~iuifn~aua1nm~d~uI6) 

n~dimiuniiua8aiw 3 Gqdsiii 
I .  nq'uaac I da$udrmduud3:9mn'u 4 dad duniin3am (quad) ~(1ai.10 

an~Ju8~aBarnau~aa I  ALL^.^ 
2. nqu~ad 1 luil~mdoud.i:~m6u 2 dad duniij I ampJb~#qMiw~qnr 

(nis~rau) aadih~~d3 2 cnl I 

3. dada8uviii I o i k m  q Aa~nqnrao~ 3 6 7 ~ 1 ~ 3  

daIda&mid~miwro~ 9, 61 m, m%ii~rnau X ~ Y ~ Z '  L L ~ :  x'yr' & i h 6 i  
didriwdud I si? #a y 6du"u~iui30adq~rj3d1d6 da~s in  i y un:: yn : , 

x'y'z' + x'yz' = x'z' 



.YX 
x 

b 

- 
I 

@ 5.8 F (x. y. z) = Z (0.2. 

91nlU5.8 ~ : L ~ U < I ~ I U I ~ ~ % I  1 \ u d a ~ d ~ 6 u ~ l f ~ ~ o d n ~ i l # ~ u n " u ~ u d o ~ d ~ ~ 6 u u  
8~aadnnhn?~r5un?"an liilnau z1 chn% i luda~aa~fiu~nou m4. m, ~~irjn"u'W~du 
xy' 

F(x, y, z) = z' + xy' ef* 



3& -, 

lmdfipl s.9 (a) oisuiiwl6irinnii I LLUU 6a;d 5.9 (13) un: te) 

6 1 ~ ~ 8 ~ 6 ~ @  5.9 (ti) J ~ l 6 f i ~ J 6 h  

M = xc + AC + BC 

6iufiw6a2d5.9 (c) J:~~GWJI%P 
M = + A C  + 

r d  w t ;  a i ~ I + w i n a n ~ i u ~ 5 a ~ ~ ~ 6 < 1 ~  w ~ ~ n I a n a a o a 3 I ~ " ~  aiouriw , 91011 - 



d d 
5.4 R I ~ W O Q ~ ~ U W  4 hiid2 

'Four-Variable Karnaugh Map 
f l l % D ~ l , d ~ h ~ f i ~ ~ ~ ~ ~ d n ' ~ '  4 4 h d ~  Lfl~&@ 5.1 1 $ ( i t )  ~ ~ L L R ~ ~ ~ M ~ ~ ~  

2hm~~uiwmoudanno81'Iuiiuau 16 iiu~n1];~?1m 4 hr~lh @ (b) LLRBNCOIU~UC~~ 
ao~m'?ud&f"8 + s  I 

a lva  
npdirn5'uni~uo$u8n 4 huda unw 

I. asm I A o ~ l u d a c d n l u ~ ~ n u  16 dm unu~~n'rurimc AAo 1 
, 

2. arsn I l u d n c d ~ r n d u u d x  s doc duniioon.dn (oitet) ~::rb(mdu 
wneolaac i Gauds 

3. assn 1 ludocd~rn~uu~sz3n8~ 4 doc Beniin?onnn~fluKaI6~woawn~m 
I aac 2 6aufls 

/ I *  

1 4; r 
4. aasn 1 'Ludo~daduu~sf~~nu 2 (lac, riuniit (pair) Qriinumouwa+p 

rmoc 3 ifa~~ds $ 1  ' 

,; i 

5. assn 1 7 uwumauwnpruaac 4 Gq~~fls 
. ~ t 



- 
L 

@ 5.1 2 n i h ~ Q ~ ~ i ~ d i ~ f i m j o t i 7 ~  5.6 

l i n g  5.12 iz~bswI66dd 
oon~inrrnu y1 

n~om~wuwdddf$nou$i?~ m,,. m4. m,. o, unw w'r'  

niom8ums~nai~4hurrjlaw~nJ~~mmi 8~d~:nou&qu m,. m i l  m,. m 1 4  Lrnw ur 
8 64%~ ~(w.x .y .z )  = yf + w'z' + xz' !!mil 

eiiaciird 5.7 

i~ii'Iw" F(A. B. C. D) = XGC + JSC6 + ABCE + AEC ~il~flqih~ddid~m 
ia 

d w u n l u n i i u o i ~ r i w d ~ n ~ a ~ ~ ~ ~ u ~ . j n ' ~ w d n ~ ~ : n o u ~ a u d ~ ~ ~ u u d ~ i  1 uqqgotj 
kd 5.13 dd63~6fi 4 ~ ~ L L ~ ~ L L R : ~ L ~ o ~  3 a%nnar 3 rnou rnau 4 htihaq 1 rnou 
rnou 3 &~Cnwudasrnou~~l~~n~dl&&audt~du~~o~di~I~dnii~dof r r i w  &adit rdu 
XBc unul~i62udaduud~id~fiarrdf A. B. c. o tnu oooo rra: oooi d7n6mou 4 

6ao'nwiia~~ldmuuilwnim~qa~fn'Iu~~dw 



1 1 1 a ~ ~ a m ~ : w u i l ~ ~ i n i ~ i A a i i ~ ' t b 9 ~ " i ~ % 1 ~ u ~ m u ~ ~ ~ i h a i ~ ~ G w  ~ d u  d u i h a i ~ ~ S w  
luZi 5.14 -J:duiiiii~m~danuGwcgli%.1-$ (a) sdMan($uiti;a 

F,(W, X .  Y, Z) = XZ + WYZ + W?Z + WXY + WX? 

iii rm~8anuSwmiu;i (b) s:I&k7iYQu7UAa 
T - -  

Fb(W. X.  Y. Z.) = WYZ + WYZ + WXY + WX? 

i l ry~in ir tdan~~dwdalK1Wafid i td~iud~ wa-J:iiunin6n~nm.j;-JinW"nw: 
6 n / v  d( 

dszaunism1mmau 
1. iiu&~udaad~~duar$~~niud\d\bddsz3mn"udaad~~~ ua6u aiu~naarlu 

d a d  L M ~  u u ~~di6~;raiaiuisnw'i~gfi#un~\&6n 
d ad Y 

2.  Miyn 7 daad~~~uudd.rrbn 'ud~\ jauan 1 sin4 ~~uuds:~fin+j (pair) ru 
3. Miyn 7 d a ~ d t ~ ~ u u d d ~ ~ 3 n f i ~ d o a ~ u u i n h Q U  4 daa  jam), 8 Sjaa 

( a a ~ t d w )  



~inrniua4aiiw6d;fl 5.1 s fii;lnjiwwiu2i (a). (b). (c) q::I&d~n'dir 
F, = XZ + %Y?, + w X ~  + W X ~  
F,, = XZ + %Yz + %'xY + WYZ 
Fc = xz + wvz + WE 

Bas:duiifiafi$u F~ ~~ur~ln'3uiiioAqm (dndqn) 

GI E: 
5.5 rni~molulw 5 an% s ciliad3 

Five-and Six-Variable Karnaugh Maps 

~Gwaa~G~~~f ld~ innd i  4 ~ ~ ~ ~ ~ ~ ~ $ u I a i i i ~ ~ i a n i ~ ' l #  4 1 ~ 5  s ~ ~ L L L I T ~ I ~ M ~ ~ L L ~ W  

2" 40 32 dad LLaZ 6 $'ILLLhG 2"a 64 dad ~ 1 ~ d l ~ ' l ~ ~ ~ l ~ ~ a J  L L W W ~ P ) D . J ~ ~ L L L J T  
uinnii 6 hitu iiainjl+daaALvioAinaw i~Iain::nqnluni~i~~ti 211 5.16 LLa: 5.17 



CDE c 

la 
@ 5.16 ni~ua&iiw 5 67~1Ll4 

DEP D 

ABC 

000 

WI 

01 1 

010 

I 

110 

111 
A 

101 



t: 5s ds Jds:%mnir a i s ~ ? i ~ n r i \ ~ i r ~ ~ m u n a i d u u r d u m u n a i d ~ o a ' d ~ s  ~ m u i r r d a : ~ ~ ~  
asdrriwr$u~u"ins:mlw rdo~mes~~adr~iuud5::%m 2hds:3a.4.~~~lr~u nkiagn 
Guvlddtia rf?U j~s.~nai~~~l~uumdrruns:sn~nuRad~:~rvlduud.i:3nriu \ r i du~  
~da.~daJi m6urn'ih rrdkiniw wiluns:sn~n6a"?Gu riiirfiudr~iuuds:3m&au 
Gaadisdu Gumou 31 lum~usdrdw 5 Gards R8urnau6ds:~mfi~~u 6aGurnau 
30, 15, 29, 23 ha: 27 rd~r6ua6un"ulu~iiua(rr5~ 6 6arrd-3 rra"a~dr~~~urwou 63 

r?IuGu~wauds:5mGn&au 

uinn~snsasasu~ra:r i318~~nm~ann"u~uiul~daa~%r~~u~ds:%m~~~rra~d41 
Y dB 

ihvlduuds:%m 2L dad Imu k = 0. 1. z... . . n ~um~uairrdw n karrds s~~~wuwun~ja 
Y d,Y 

S$;msudi n - k hCnw (Gauds) b u d  n QJvldni-I t r i a  n = k wunnavlunaad 
r r ~ w s ~ ~ ~ ~ u ~ f i ~ ~ n ~ ~ u ~ d n " ~ ~ ~ i l n a " n 1 3 &  (identity function) Pll7I.J 5.1 ~~?1fldh?l~8~~udff 

s:vlii~drvliuu~s:~mrra:iiuau6aCn9~~ (~ar~ds) IULYIJU ~ a a i i d ~ d u  EILM~UU~S:& 
Y d  

s dad sauwunlu~riw s Ga~rds l$maudi 2 GaCnnws 

Number 
of 

adjacent 
squares 

Number of literals in a term in an n-variable map 
k 2L n = 2  n = 3  n = 4  n = 5  n = 6  n = 7  

0 1 2 3 4 5 6 7 
1 2 1 2 3 4 5 6 
2 4 0 1 2 3 4 5 
3 8 0 1 2 3 4 
4 16 0 1 2 3 
5 32 0 1 2 
6 64 0 1 



ad 5.18 ~~~w~lil~Flvaildi~s.8; F(A, B.C. D, E) = Z(0.2.4,h.S) .  11, 13, 15, 17.21.25. 27.29.31) 

d u Y  B daldvndl~duuds:%nwl~wu~~~~$~n : 

d 
~ L M ~ U U  4 da~msanniaua~~riwuaiuo<un~ul6iiud~~~uu 4 daa~sanaia 

aacaiw#iuia (ku$~#u$mnnm~~~iauns:~r~~~ilr:<auniw) l6~4uda;uud.i:~ 
8 $634 %JLLMULWOU BE 

wssn I lu 2 ~ ~ n ~ d ~ ~ ~ d i n ~ w ~ : ~ a ~ w i u ~ # ~ ~ m s ~ n a i ~ ~ i ~ u a d ~ ~ d w ~ f i ~ u d a d u u  
ds:%n 4 dad LLWULMOX AD'E 

m55n 1 ~ ~ ~ ~ U L L ~ ~ U U ~ A S ) ) I L ~ ~ U # I ' V I ~ U ; ~ ] ~ ~ : ~ ~  4 daa mwmau A'B'E' 

F = BE + AD'E + A'B'E' 



m23 = ABCDEF - --- 
mO. m4. mI6. m2(, = ACEF - 
m13- mls* m45. m47 = BCDF 
m56' m571 m ~ ) v  m61 = ABCE -- 
"'o- mz* m ~ -  mlo- m169 m18' m24' m26* m3,- m34. m40. m42, m48, mSo, mS6, mSX = DF 



5.6 msaq Jlw~luuwa~nrqewaum 
Product of Sums Simplification 

F(A. B, C. D) = BID' + B'C' + A'C'D 

CD C 

F' = AB + CD + BD' 



l3wqvfjws rraiiinu (Inuni.il&aCG~i~8.1on"u i~rrmaarwlurukidn::Ka~ids) 
: 

F = (A' + B1)(C' + D1)(B' + D) agfl 

hariia 5.1 o ~mn~uuaunid~i~~ni~an~E]aui~uuwa~~16~1o~wauan&a~~n"~u 
i~ar6~iuo$'Lu~dau1~~q$6~~nwauan"11adZu~waar rmuqu&dnrii?d~dnd~9~~5d6au 
~ i n O ; l ~ n ' 3 u ~ Z i u a j ~ u ~ d ~ ~ u u ~ " q ~ 6 ~ ~ ~ ~ a ~ b ~ ~ a ~ ~ i 3 n ~ i w a ~ ~  ~~li.ioli6~adida'bdd 

wisid 5.2 wis1dnaiusfdrmod$d6$u F 



d v 
mai-~~5umuu5r?bua~ingliv~fiaiu~3~va~ F lumna 5.2 ~ J ~ U L L # W $  5.21 

&aumsm 1 &~muDumou an$uda6uudodda8~~~1ddldgls'dn a d.~~~~uoQnbmau 
d v add rnialuni.~n~uriuai~~sumu~dmssn o dd~mu~~Gndrnnurnumimdnaiuq?jvi].j 

d d d a c r v  
F a~ldlu~~$wriau~~ga8.~ldm33n 1 d ~ ~ ~ n 4 u ~ n a u a ~ ~ u a 1 ~ a u u ~ 1 ~ r n a a n ~ n  

dau.rs?hynsinmin.rnaiu~5~vo~.j;l~n'%u F ajluniiuaduBwAuuiauuFi? 
2 a, 

idanqdb6%ulfla ri lu~d~~uuuim~~itb~d~~uaa.~"11~n~-ia~1]u l a w  na 
l u ~ ~ u u w a a n a w a  msaum.isn 1 luni3an@T~1umiunQ~iiwilzl& 

F = X'Z + XZ' (dd~flurl~n'%u~a~18ndn~fld - aa) 
lu~~uuwa~ruua~wnuan rnmumwn o'lwmrnag~lnurniuai~~iiw -J:~&J~%u 

d nOnnauw~~udd~an. ld~~si"a (simplified complemented Function) 
c 

F' = xz + X'Z' (ddLf l~ f ldn(%~v~~~~^3131a~611 (equivalence function)) 

n'inauwl wulfiu F' ~:l&fl~n'%udanld~~a"alu~~uuwaQ~vn~wauan : 

F = (x' + zl)(x + z) 

d~rniuni5w~amrlan'%u~d~~anda~~u~~uuwa~ruvad wa~lana;~luniiuad~~Zw 
~fliinauw6luubdd~d6~uu"u uhiddnmn o adu$a6uuaaani$ua&h -~inu"u . 
bhsan i a~hdaduudata ~duhariid$%dXln'%u : 

F = (A' + B' + C)(B + D) 
4 Y a i u i ' i n ~ 8 a ~ l a ~ ~ u ~ i ~ u a d ~ ~ ~ w ' 6 ~ u ~ ~ u n a u n i m i n a u w ~ 1 ~ ~ 6 ~ a ~ ~ ~ 6 " b  : 

F' = ABC' + B'D' 

~ ~ h 8 ~ I d m . m  o aPuda8ou (ra~miuaQ~Gw) d~~~nuriwmauva~ F' ~ i n i u l d  
glrsn 1 n~Iwd~rn6u~n"~~ih 

5.7 I i O W l d l j n W % O  
Don't Care Conditions 

mssn i LLn: o ~u~~i iwua~1d~ddnia :da: :du '11ad~a~~d~i~ i~ f i~dn '%u~6i~ i i r iu  
1 o nurii6u d n i a a d s ~ d ~ ~ u ~ ~ ~ i n n i m . ~ ~ 1 a i u ~ 3 ~ ~ ~ ~ s r n u i ~ i l u ~ v d i ~  dil l# 

u i ~mznicrl8dadadu 7 uana~ailin: rl~n'%unnnuuliiCdi~flu o 
a'a~uul$u'~4uil i~~duald 1~a~ i l i n j i u i~ns f i dan ia :d3z~uva~o l "a~~ f l~~u~~~ :  
~ i i f i n i u  hariij lkui ~ u . r b  BCD 4 gn du sfid 8421 .r%kl~fiu 3 dd-~~r js dm?: 
l l l n i a l ~ l u u  3 a~-~3mslwnln 7 d~l+3fid~rndi6 -~:riuiumril6 
nuutilliudiinnia:d~xm 6 ~udil:l i~fin~u;llm:lu'l&l+m~i~didsxuua~~3kn~ 
n'iciul6aui:nu wnhdiiAo iddnuloii~aifiynanarlan'%uq2:~flu~dul3dirnk 



Y am?:d.i:aumdifiqnaoi?ud3 ~ ~ a a s i n ~ ~ m ~ d s a ~ u h ~ i i d d ~ f i m a u ~ ~ ~ u a u  daub 
li~uls~anaiu~~ui~~~~ldl#daulun~~i~lw"fian"$u~~u~u 

m~:llriTqi'nad x nia d unudau~d~uhaa?ufliiuad~bdw s:b?# i 

via o ~wm:n"illr 1 W ~ I  o ~/au.1~uiu~aiu41fian'%uidi~zbwi:a;l\lfl41~~~ 1 $31 o lu 

F ( w , x , y , z )  = Z ( I , 3 , 7 ,  l l ,  15) 

bba: ~adqldau?s : 

d(w, x, y. z) = Z (0, 2, 5)  

i i  
~urna~aaf ia6k  F ~~u~ni~:~~:~u~aao'i7~~f~~4aii?w"fian'~u~~u 1 SULWDU 

aaa d ~8uam2:f~3:~udld~u?s rra:s:lirfim#~ rm~rnu 1 LLRY. x ~1i~<uSurnau6a 
~aaauudndnha6umiua'i~u 6apl 5.22 d i~ fud~~~uudrnda~s i~~nu6~u  o xfl (a) 

u I rm: x nuh~un'na~:ds:~~6drv~eruds::i%m!~uim~~6~m b.iii~?lu6aa?# 
x qnnidu" r~d?~~~wi:uiah$iir1"Jurrn'ni~am~d~~ii~u 6 d u  lu~\uuwau?naaa 
wac?rusdnian'$udam1fl~~~2 n'a 

F  = w'z + yz 

L-. - 
P t 

(a) Combining 1's and X's F = w'z + yz (b) Cumbininq 0's and X's F = z(w' + y) 

FJ 5.22 h o l i 1 ~ m ~ ~ ~ l b i j o w \ d l i # w ~ ~ ~ w n ~ s n ~ 1 ~ ~ ~ n ' ~ w  



l ug  (b) i u  o mu+~ x donngnauwfluru6aa~sijdn'~u l6nauwiurud 
sij~n'$u4dnnqdu~a iilu : 

Fr = z' + wyr 

nauwlurudlnnR sd64dn'~u~~uuuwa~maodwauandan~diih 6% 
F = z(wl + y) 

~wsfiil6M"d~la~~diiuuilin6aotii.~ 5.1 i i~u~dn'4~uddoi~niamdl6<iiviifiik 
A '  A' .va Aanfio, aqnisdduuu~mmmau~~~oynns~~~ai~au~a~~d~u~~daulunisnnqd lnu 

iihi.tiihdala' x liiirn'iiflu i ~&nun'u I ~ ~ ~ m u l u n i s u i w  uFii# x IfiZn'iiilu o 
c d  v danufiu o $a~muluni-iuijw hA~uwniiwa&s:lriiviin"uiqdAanfio, msdanla' 

t: A a A x 6ai~uan"u%KCc;C1iiru 1 n s ~ u ~  iinuuiftu o ihmss~us ~w"enn"wdiflu~w~6~od~uinou 
duolneii~~u 64$ur~ln'%ut.~iio,n91'19n"tb &a: dul6mnhaiia 5.1 i h 6 a a i i d d  x 4 4  

~ni8anlfliflu i lri160ndanlMu o fiiluqd 5.22 mrEioniwau wlxl  iinulnnu 
wrz inq:l&4dn'$uiiru : 

F = w'x' + yz 

~dridiiiui~~Aamrtnfiu~~n'~u~u~di~uuwn~m~a~wnuand~&~inqd 5.22 (h)  $4: 

iwn: x gn%riin'iiilu i iin:3u o &U lunisam~iiuuwnuln"~~a~wn~m un:wnqm 
vaswnuan~iu616u 

di?aiid 5.1 1 i ujaan~ I~ i i ju~n i1~w~f i iC~ iuau~a~nwsU"oui~dr i i i i i lu  
b~iilu~ihdvl (unique) uidn~d~aan~~uoi~6adbe~~~n"udry~ini~i8oni~au 2 LWoU 
d v 
wl~4iwuhZnw3U"ou di i!uuCu d3dawn iausij.rn'$ui!U"audtp (iiuiqn) 

b 

- 4 4  
5.8 3li019l1%19 

The Tabulation Method 

nisnmlddan'$u~'ulntr~~i~~w$uH:mandi~5"u6ai~ds~iuau~~~~u 5 v ia 6 dia 
'4 dl & ~ i l ~ a u h u d ~ i ~ ~ ~ u 4 1 ~ a u d ~ ~ 8 ~ ~ d ~ i n i u ~ 1 1 u ~ d ~ a ~ ~  viilKnisdandaiou 

ds:amlriau my~uwn ~~8oaa~i~u~wffan~sil"mn~udi~duuds:~mnai~i~uauaunis 
nadhnadgn (trial - and - error) M " d d i ~ ~ ~ ~ l ~ H l ~ l s ~ " 1 1 o d N ~ ~ u ' f i ~ ~ ~ 1 n ' ~  d l ~ % l  
sijdn'$u 5 a% 6 6aiids 4~uindil~~id9ql~inis i4on$u hhndffdqn 



i i n i u i 8 n i ~ a a n l :  r ~ u ~ i u ~ ~ n d i ~ ~ x ~ u ~ ~ i l  ~~kai~rfinn~iu~nwnim!&diu a m  
~ 3 ~ ~ 1 ~ ~ u n i S n d j i  ~d101n 

md ~a~mn~~nbR"u~~T"~r~sn'bmu~u d ( ~ u i i e )  r~n:!6%nid%$ddo8~1bmu~dnc1;a! 
A Y" 

(McCluskey) l ~ ~ l n # i ? ~ f l ~ ~ - ~ ~ d n ~ ~ a !  (Quine - McCluskey method) 





d iiliidr~dulnr3:m 2k ~ D J  i l~ ,m~di~nauAG n - k ~qrr115 IUD k = 0, 1,2.  

..., n rm: n ri?uhwquGqrdz msn I 1udnffuuds:~n~un~uniil~rwo~wa~rn~aa 
di?LLd3~ciltI~q~Ld~i~dl 0 il~v~8~~D%Wff~~$;Yi146q~bd3M"~ ~ ~ ~ 1 ~ 6 q ~ ~ d & ~ d l l 8 ~ 1  
ilz~8uGqrrd.r6utaa di~?uGqrrds~iM"a o rm: I ilrgnanld$ald &a*~mauwn~tu 
A ut: nbna~unilinnizrriiwulaariu ild64an'ddu~ruuwau~n~aawa~rn I 

A d .%.in o ~unanuud~zBnGun~un'u1X1nauwau~n~aaG~rrd kuh~rdrldiidi o 
i l :r8uGi~rdaa cnirudziiidil4u 1 ilr~8unauw~urudrraaGqr~ds , ~IM~JG-ILL~~ ' 

A d  1 t: 
nunina o rm: I il:Onan.ldfiald da*1ilmauwau~nd16M"a~unilinni~~~iw~iiraun'u 
~ild64d6%u~wrru1~ w a~rn~aawa~~qn 

r~ln'%u$an@uk r~ufia6%~1u~d~~uuui~1~~1u~~uu1'n~~uu ~dd$idu ud 
n i m ~ 1 ~ n ~ u f i ~ 6 % u l ~ ~ 1 u ~ u l n u i 9 ~ i u - a ~ n n ~ ~ t ~ a G n i n i l ~ ~ 1 ~ ~ ~ t . r m n ~ i ~  

A ~ A A  t: a 
~w in~un i~ r~ iwn f i~a r~~~o l "~c r~ l '  5.  6 h t u ~ d  rwn:r~u~anuauruni-r~8~au~~u~~lu 

a d a d  I n  
~t i i~mn~an~u-a i in~~~i la i~n 'an~ i~ i jn~n1n i lX4 iu1un imi~~u-~uw~r~n~n"  rwnz  

Ad3 ~8uaiud$iein ~au~~sn:~in~~ni. ian~~fi ;1n'~oaIuha~li3~~~a+ 



5.5 -~~I3niiunQt~jiwanfl~wa6daldd ~ K ? L L ~ ~ J ~ ~ L L ~ u  w n 1 ~ ~ n ~ a 4 t . l a ~ m  un-waqm 
T ~ J W S I Y ? ~  

(n) X'Z' + ytz' + yzt + XYZ 

(91) (A' + B' + D1)(A + B' + C')(At + B + D1)(B + C' + D') 

(fl) (A' + B' + D)(A1 + D1)(A + B + D1)(A + B' + C + D) 



d = A'BC'D + ACD + AB'D' 

(PI) F = B'DE' + A'BE + B'C'E' + A'BC'D' 

d = BDE' + CD'E' 

(n) F' = wl(xly + xlyl + XYZ) + xlzl(y + W) 

d = w'x(ylz + yz') + wyz 


