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. Kanaugh Mmoaps continued

We L handou s 14 +hat +h.:mﬂ.fm mathe-
matice| besis Lor minimizing som o gﬂﬂalucfs vs| v
e Karnavgh map 15 the theoem o ‘}UQWLHM@)F 0—
ven product term ¢ Y +9iven produet verm . [ = given prio—
5 : J duct +erm @_)

Note : The above theorem of E?/-CO 15 @ genereliza—
Flon of theorem CT10) and wes stated @nd proved
in hondovt# 13, I+ way alse stated in handout# g,
Some of the %ollowimg exemples wil | clﬂmfy the above.
Example 4: Find a 5implified sum - of~products ex-
pression %mr the logic, -@UW.C'HUVL E= EXJY_‘)E Ci,J%JS)‘D'
Answer: | will provide & truth table and ¢ kar—
nauUgh map Lov the lﬂgi-c, Ponction F These are
sholfn in 4ables L and 2 below vespectively.

XY= |E

Table £ Troth {able Lor the Puncltion £
¥ the exqmple ¢ .

i :
s Kacrnq,ugl’t o showu ol "Lf')i‘}" tage



Table 2¢ karnavgh e p -ﬁ?ﬂr the function F
OJE eXQ,m?\a 4. RHeve lshow o ly the oﬂes)w%
the zeros, but quyways we are Going to combive
cells Covz,'l'ﬁr,iﬂlﬂé o es .

Note © |+ L-U'G'ch[ have been EE,H”E*" IF LHLE[ Cq_lec{

Jrf%,\a[e 9 Ehaur& 4] LH' [ hvfe }/m; cfam‘— mtmd
Below l slhow @ Keawgh mop o t Showe the

. | —cells. This | |
é%?réml%bﬁ GE) %&J%Cenf o8 CEHS Tkls 1S 5&9&)1'?. |l

Ur@i Cowb
Um:,Jrl {2 ej@i:?l:3 i

Le{- me E)gv]ﬂm qvije,wmcql What LL;L ppened GLLWf v

Oc,c{dqcamL L—cells for the



Cons | dev cell s 5_@1&17 i*b‘@ﬁ'*iﬂg "‘""ff’re”*"wg

P%@f-g&eﬁimcﬂéﬂg%uhon to fhe canoricg| Som

/

/

XN ZH Yo B =Y 2 X2} = R
Cousider uow cells L q.ﬂcl G.bve to r_‘e” L().W(ﬁpﬂcrqu:/)
these cells are Qddﬂcemjr- The (;ovajrrdboh.m of thefe
cells ;Pn the cagu;tzfcq,[ (_g(z)wz_ '{zt?'r' J?U"EQL{‘”’Z = e
)(".Y.21_)(.Y.2--_— Y-2. |
Note thet cell 2 cannot be combined with o
other Cell becquse i+ i weot adjgcent +o an other

cell- Cp Fle oveva| vesylt o P 5{'14,,{:{{?{(:0({- ov2 (Sim~

Pll?if’.cl 6UM—OE—PVUC{UC{-5 exfre‘gg{pq _Fp.r = gEs

/
E=yore sy eyl x5y
Note:n the above, {5ilean applied +he theorem

XtX =X Let me show you the entive picture qlee—
braucgll

& / /
F=2 20025 D= X2 xi 2 i pla 4

i ,f
t¥epe=tiatoniyla Lyl
H3ey-2 =

=XV 2HEY 2 vyt ) sy vz by pen) s

;

=XeY2t YI-E 32 - e the game
&5 €9 .(3) above. As seon from. the qlove, |
doPlicated ferm Y- YL 2, Bot tuet i whet
hapPened v Lhe Kamgugh wgp of £i3 4. we



| with ell 7 and DM.C‘Qf
E)?Eﬁbtqﬁd _Lce“&vj i:ff contrvbution ”Q cell 5 is XYE’Z

which & the terw thet [c{upllq%etPM
Nokte : Did you get The graphicg| qpproack T AY€ pou
redat Jro‘%iué %{’ Ql?&‘or‘%? f‘{‘) }’W( d;ik}{-ge% HL
here V| g 10 e}tf[qwz,- .
o Cell 2 cavdt be cnmlo'lmed with any other cl|
GS we Q,lrEQcLY G}f-ﬂﬂtiwecl/" Cremgmber whotr P) H—s
: \ - ' /
Cnn}rrubu{'wn +o +the Cﬂmom{l&l §Uum 15 X. ‘(8/
e Cells Gand | are Q.CI'JQCEVL{‘ 50 They can Le eoeclive]
Wi that @b set o? cells, vercable Y dabes on g
i e anil e ik
X and 2 have the seme velve Jrﬁrvbé?ﬁﬂu% the Set
Of? cells Sand 7. The resolerg ?rsclucl- ferm. as q

esolt of cowbiniug celly 5 gnd 7 will have 2

literalg whewe |, Varig bles awnd these 4wo
UQ_TCQH&)S wil | PQﬁiCiFﬂlJﬁ‘i ';V?-H?-QXT miuc?-ﬁgm)w{[[
oe gﬂ‘c’gwﬁhu"wed becquse bt X aqnd 2 appeqr g
ls iw both cellg G and T- Thereﬁ?m) the resuld
froduck tenm (resott of cowbining Cals sad S 10
mean) il Le X2, [s it wWre clear vow PP
. Ce(ls Land 6 Ve Qi\jqc.evz}r dve fo s e
QLJ‘(“U“A» So —{—[’Lea can be combined. WHhin that set
or ce 5) UC{TLQ\_—)Lg X '{'Cr_b-eﬁ on GL[( FOSS(:LIE VQL(L)E?S
(0 qnd ] | mean), while variables Y and Z have
the same valve %gnrvughoﬁ- the set of cells 1
Qnd 5. The vesohing produch term (as o Vesult




f coubivivg cells L and 5) will have 2| ;m@

: : 3 ' cluc,“' terim
The mrtidpating varigbles v the pre
w i\ L’ﬂtq \\f Ggicclﬂ% \]QrLQHe _j/_ will be comrle—
wmented Lecause it appeavs as O |n both cells

m while Uqri%klﬁé will be PM"’“[’JEV”@“‘
fel becavse i appeavs as L in bothk cells L
qud §. Tl'z,ereefzre) +the rasuH*fVLg P"T’C{Uc-l- terim
Cresold of combining cells Land 5) will b
viz . 15 i+ VERY cleav wow T | {
To vt +he enhie pictuve ;u&qher now we haqve’
F-‘T(CE?VLJFV"I[?UHWL °€,&EH 2)1‘6’6%”‘ ﬂ)? Comhrz,{mj
cells 5and _{)—{E(VEbulJf— 019 (;omb[vai% CE”sii Q%Jf}):‘
= ¥\ Y- 24 X2+ Yiz . This guation is the
seme as e *02) o Fqge 3 bot | did wet &?Plg‘%
_j’t\ E-‘o"an at allll | ou'ly Used the Bmfﬁ{cq{ ap~
P Yo ngmed +he Ke UOQLL MF QFPVDO‘CZZ'

Question: |s thig quﬁtl:)gh map gpprogch clegr
now T |P the answer s Yes,then ;‘17'-{ “e reqdy

}o fur et o bout q,ld;ebmt- |€ the quswer | .0,
then. Yoy cqn %_P Mme€. Thet s wﬁ}/ ok need
eroﬁc’ke% , O{.ngtiﬁe) 4o« could 51‘{-?@ %CZE boof.
Sobmit HWs dobe eXqms d v o
the covrgell e :
C2) e page 2 50 ats the siwplifiaed AVD-0R
\Eugkc: :;1>H‘cui-¥P élw”d“’- 1“’5%‘:%‘20% Vlﬂll %




2
ore 2 Miniuized AND—OR civcui + for the fu e~

=

‘l-lgw. Fof evtq,mfle 1. Pee |dast show the mver-ters.
[ hope i} i o¢ p with you!! .
Note By using the raphicel qpproach gind '%SEF‘L“’j
LULL\QS) o Cgw \JQV}’ Eﬂsilj -}mmﬂwm the circuit
0f £, g qbove nfo en €T}Uw0‘_[.@1“ AV yBIVD
circwit. Do i+. We hkave done 5udv.'1—‘fu'm s ¢ billvon
+im£§) 50 lo?' now it should be trivigl Ll
Note: [n fhe previeus exgmple Cexample 1 lm&qm) we
Combined fup cells of the Kgrugquelh mep slbg L

“I'ﬂ' S?VLE,HW?-E’O‘B) we cgv conbine mole +hgn 10
—cells 1ntoq Smgfle product {8Wm. We can comp|ue

thgi—(-% efCore CE].LS “(the nquL,er‘ *CB“S fo be CDML:%Q}
ey i & [l .20 Gobiing mere, thanfon

, 3le pveduer tamn. ¢ “a9einy, |Lgsed 5
mlf—ﬁ”lﬁ Q%FI “%it i—["llfor‘ﬁm f}f eﬁ,g CIBZ QEOL;;& Qi%?&
Clﬂd“t \eg —l'l’les 1:,503 l.ve_ YJ The e?“?LWLF{VE thet ‘FDwa_s

Example 2 Bud a simslil

ks, - 3 mp '-?UEJ .SUWLmﬂf- Wc[bc‘['f) C¥~—

?fﬂbb oL -eﬂr "('lﬂ.ﬂ \Ug‘\t 'EU'QL'I"IGQ_. F:ZX.JY =T DJJ—) Lf)s_)é)}{
J




Answer s | will first do 1t algebruicelly qnd then @
05ing G Karnaugh map- [ believe This s the (e b +i—
me 7| use algebra’Cwhy weould | vse it againl). Whe,
| do it a.(gei;if’q,{cqi?p | will vse +heorevm o{?eg.a)
of que 1 Y%evera | +imes Citerative ly) awnd @lso the—
OVEM ™ that states X+X=X .We have:
b= z.k_;f:,'z.‘ C%i.:‘l;sgé') = X/' YE' z:zf“{'* XI'Y{Z‘ + X'Y{Z{F
tXevhzeyy. 2= xR vty e 4 xeviad
L XYz tyeyez’ e x-vials (XOvh 24 xlyia)e
+(x-y 20 X*Y/-2)+ (X-Y-2+ Xyt 20y = xhyh
+ XY e X E s (X + XD 430 2l2 v ax-2%C3)
| will now {¢ the 5[m'lvf|'-?1'c-?¢+1'{:ﬂn oJ? F utsflf:r_g Q@
qunqugh map. The map (s shown (n \etgu"'fi 3

loe,louu.'

I

E:iauxre 5: karnavgh m i

; op Lor F=3 oldc )

The map Shows ‘H«LCZ co mtﬂ-m-ﬂg uf’, CEH; (.J 1) 20
| will now explam the o bove Kerne vgl, mMgp.

This s - *
ﬂﬁ‘?{ﬂw}mr%?:i&pl%b-{_ Time [ provide these deteiled

L co mbmiﬂ-g Cells Gandde Wikl This set e?cefis)



varieh| g i dakes ovt acll ?o_sg{ble valves (0 andl 9

| mean), while variables Xand 2 have the same Ve~
\ve  throvghovt +he set of cells 4 qand 6. The vesvlk
?rocluc-{‘ tedm , ay & vesult of combinin cells 4 g1,
65 will lkeve 2 literals. The faﬁmﬁ +i1ng Ve g-
bley in +he product term will be end Z. a-
Ciable X will be U%Comﬂiﬁme“ﬁ‘t bt’r:qu_%.a |+
appears as 4 1w both cells 4 and 6 while va-
Fraebie 20 40l be com_EIEMEvL+Ecl_, becauvse L_‘l” 2 i
Peavs as 0 v both cells 4 gnd 6- Tg,,_ey—efov’ﬂ‘}‘i‘k&’
‘J"EE)U[’HVLS Frocluc+ t+erm (resul+ Q_E c"om(ofni*ig cells
4and b lmf:otwb will be }(.2{, |

* | am combining cells 0,1, 4,5. Within this sed
of cells y variab|es Xand 2 take on all possible
Ve lueg Cooyod, 10, L1 | mean), while UQLV’i.Ctlr:J_lE Y
hay the sdme va|ve +hroughout +he set of cells
5956 . Tilks V“EbUHx'nS pvduc+ termyy as a vesuld
0% combining cells 0,1%4,5 wi|l heve L literel.
The participating variable {n +he product +erm
wWill be Y. Vq_riqéle Y will be complemented
eCRUSe (¥ abPpealrs o O in all celle € AL Vi
rgf;’ore) +he rgb?ul'l-in preduct +ermlz‘y@iuii?gczii
'o'.'n,iﬂ.g cells O_)J-)LI;)S I mﬂq_y;_) will be /
!) Ux)lff. now coveved C-!'DCJLZ L1 o CDVL&]:AEWQI]:UW) Q,”
L 2 the Kgmauglh Mg py 50 we qve veqdy 4o
frovide q 5im?l{ | &4 5UW1.—-[).€~ Praduc%s exXPres—
ShOVe T el dhid Bovelicon B 4 lhqve !

F::(resuH ol combinin cells 4 Lk
and 6 =
Combining cells o >}+ @E"SUIJF £

1 —v.z!
Question™ When) flf}g\;u Lz S CZ()

Pevlforimed +he GJgEb”LfC deu




rivations on page Ty | duplicated +he product
tevrm XYY 2" "bg theorem X+X=X. Did ldo the

Sawme 'Hrz,m,é i v ¥he qunqugh. e p v :
Avswey ! Yes | did- | contbined cell 4 once with

cell 6 and once with cells 0y L,5. And the contri bu-
tion of cell 4 is X-Y"2' which is the Term that

| duplicated.

Equation (4), (botom of previous page), suggests The sim—
thiﬁf,& H_N’D-ﬁgl lﬂgi:‘; circult Q{N‘ F:Z{Jﬁgcjt%i)%g)é)
5L1,Oww W -E{aure ;Lf bg[ow:

X X2 £
STV coraty
X

Fi Ure 4. S'lmf“{‘zie& AND-OR [Dgit circur + Ear ﬁ)n#
ction F 3 exm?le o §
Bg' using mswhiml approgch Cbubbles E%c:) we can
EEL_Enly -I-T"CU'L{,-POFWL the above civruit of E‘& bl
en €9 uivelent one +haet velies on:ll‘z o NAND gg tec
Do i} .'E you w oot You are exper Lyuaw. ¢ 3

Example 37 Find a simplified sum—of—products expes—
sion Lor the prime number detector of :?.quplej

D¥e - AT 5 0€ lhandovt # 13-

Avnswev Reminder? The prime numbevr detector
a5 stated qs:'! given o 4-bit imput number
(43929 20), the ovtput F is L if and only if
Cq3%28 %), (5 a prime avmber; otherwigse

F=o.
We have: F:Zet_;ﬁz)qm% (152,3,557,11,13).




The cow&g?omﬂw Kevngush g p -(vge%-hﬁv’ *U‘H'I“L
Cﬂ“LHVL!le the @ re?rlgﬁ cells (s  shown in Fijv’f&
9 below:

105 a0 (04 N 3O
\ _"_ /O—Z'Q-l'cta

|

Q.-BLQJJ o
e N

q{ﬁ@y &

’ [
A0 ..L 4\ Ctz_ Q_‘]_'QO

CL‘I)!'Q;‘“.L Fig G: Qfmuah ngp -Eor the prime number detectorr

Frome the above karnaugh map we get the Sivapl1—
Eit’,& .5Um-ﬂ€—produc{-5 ET-PY%%iGVL wh[cl«xgia
F=a).qo+az-00.e.t -2 R0+ 23 0" 2% (5)

Equation (5) above 5%165*6 the Lollowing minim zed
AND—OR logic civouit %ﬂ’ € prime number Jdelector showie
WL Eigur*e é below *

[

(

Figoge £: Simplified AVD-0R logic ciruit for the prime vivm-



Cﬂmmﬂ %{;Urﬁ : D€ this [’Lﬁ,ﬂdﬂd{‘cbfﬁcm a-ﬁ previovs pg-
g{‘) With ?J:au A[ of hq_ndm-?ﬂ!?)J(on page g of hq_mﬂoﬂ-ﬁ-‘.lgj
+his was the simplified Avp—og [ogic cimuit for the
Prime numbev deteclor thet we got %wﬂl;) we
e that botk figures rely on the seme wmb@f‘*\g)g.&ﬁ
tess (4 anp gatel jn the first level and one Fi s b
thé second “level). The (; Fereinces qre that the cir-
cvit o ?ig.q of handovl# L3 velies on one 2-inpu}
AND 8e1€ Gud +three 4 —input Y. gisgees. ba The Eirst
level “and one 4-input 02 gate o the second levely
while +he civcuit of £ig. of this handovt relies on
one 2 -input AND ggte Gud three 3-input &ND;j‘L'k’.S
i the Cint level d one 4-inprt 0 ggte (n +4E second
level. §o the Qcmu—f?lig{qmem‘f‘ is thet the circuit of @ '6*’1‘?

H’L‘ib handoot velies on simg |ler 3*3_{“95 Cas ii?”lf’QV'Ejj“I'ﬂ
this o e;ra GE handovt & 13) which are C_Lfﬁﬂ’ﬁf
qnd STV »  Thaet (5 someth vaC; 1‘1'1,\5 teqd a{?t-fm%l'ig ,”

Question 2 Why did we not yet the very simplifred ex—
(?fessicfm"_fur c?i? er},(g) on Preij'lﬂu.s PesSC€ CF is +he
0Utput 0f the Trime & cLE'}'emLOV') L hgn DU%#_{B.P
_&V‘-'-ﬁLGﬂ{r‘Bmu‘ae we did wot ‘LFF!Y theorem )(H'(-"—'X
+heve. We ovz,g QPP[fe& 'I‘tlt’f’re‘iﬂ 9€ &?,:@'-) E?J(? PG@(E_L
08 this handot. When we simplified F usi e qlr
quvwcu [n WLQ? mg{-hc?dj we U.SE& WE?FE’M af?eg-Ci) G-}O
pase L (of covwse) b ot we also vsed the theorem
X+Y= X . why? Becquse we combined cell 3 once with
cells L5 T, once with cell 2 aqnd once with cetliij
We also combined cel| § once with cells 1,3,7 aswd

Ince with cell 43. .Se-avedtod olsinees =¥ se
veve | Hiwes i the kqmugh map method. Thisis




easy c:[ﬂl.v?.g i+ with the Karnav h mop wethed éx)@
Lot 50 obviovs when Yo do i+ Q,lgﬁﬂ»m,fcqu e Ci1t 15 uet
50 olbviovs which Praduc{- teimg tgﬁ?f-{ shou cf)a’upffc,ac-ﬂf

lHJﬁﬂLw). So gou See hsw CDVZ‘LFEVLtEVl"}‘ tool the Kfam@,agk
map (s P Gajoy iHH Note: |e Kig 6 of previcvs pa~
36 Cthe meugh mcLP) we took, the prodvct term
QBI" sz! Q% thypee Howmes aun d the ff‘vdumL Loy
Az- 079 o twice .

An Lva,-l—f:re%{q exavn.p | E [lows . Whe [ ievrestin 2 Vﬁ
: PrE o Livp P RS F : 4
will £ind out Vbelow: d dJ

EV"CLWLP[E 4" Find  simpliBled som—ocP—products ex-
Pressions Lo the lovj’ﬁ: %unr:ﬁon ngf @)?)5_;7_{;,
'L*'Z_)J‘LT')L‘S)- wl’?-g did ISCI'. EX\FVE&S"{GPL_S_JB[J{%D{ expres—
Sion © Because G5 you uﬁié 5e¢_below | will £ird four
B‘ﬁ“‘lﬂg -SIP“"'LFHE{ECJ Qx ressions for .

Answev-: | will Pro‘ui e 4 Keyvnaugh ops . | could have
Ued the same Kamauvgh map b0t that might have
been o [iHHe bit C{anusfﬁ. Cuot 4eo muc ) The
g K&mqugtq, mMaps qre Shoum in J?{gures 18, 1 e,

<>

AR A
Cp \, 00 iri..i_ |

FKI'C{D 0o C}f‘l—— B'C{DI

Tate D T
e
C [if}‘: | BC-p
l \ﬂﬂ B+ C

Fo .7 B
3 e qumugh moup Lo F CLEEXQW(E 4.

ey




The Kﬁ,ﬂm H‘fLmq, ag {q?,_[ o ?VEU[Du,s P& e_él'w’;@
the g”“”“*”-"‘ﬁ ?im?li%fe € Sum -9 -—?deut{-:a expre

Lo {—/OF‘F';
C=AcptiBicy LA peePep ().

From eﬁ;.@) qgbowe, one can easily gﬁ'lr @ min(m] 2ed
AND - OR lﬂgic cirevit for F. Do 4 ifzou want- We have
vl

done (L ey fimes, 50 by now it che be 4rivia]| .
AR A
CD g0 o4 Q o
&!'C{D o0 L4 ﬁzfﬂ_g.cdp
r—

Jm
&
[ D] |
= [“* = :J 4
do / __g_ ‘*—;l——-_q,q.g.c
e Ty
Fia.ﬁ.' KQJ‘-G-Q.UB‘L map gur F of example 4 .

The Karnguah map of £iq .8 cbove gives +he following §yn,—
PG 6 W""‘U&Sﬂﬁ{ sionﬁrﬁgfb 7 e

F= A<D+ g-c"D'+4-p.c+4l8.p (-
From g ,C‘D q_]govﬁj one cgh eqsil

\Q (A A‘B'D;
cbN00 o4 !

A«chp_ oo GG —— B+C+D
i) ]D
2 [h S Brc-D

- et & Minim| =
§'¢ circbid Bor F.7po it if}"ﬂm wqyng+ e o

10

R i g

L — !

iq.q: B
Fig.q: Kmrnq.ugk map for F of example 4.




! vnavgh mop of Lig. 9 of previovs PQ(:@
S.IU'-E'S olluwi% 5{mpﬁt€féﬂg_gm‘ioé;ﬂuc% E}Lwésnon |
S?Gr Ff; / Lo {
F= A“C:D+B-C-D+A-B-D+B.C-D  (8) . e
From e?/.Cg) t’{b{)UE’) we cawn e:q_allyﬁi,\L G minimiged AVD-O
vt

loa‘;c cireort o 7F. Do i+ if you
Apc' A
CDB 00 \od [ 10 o A ﬁ-B-DJ
A]*ciu\{ D]
oX~G |

[_u @l L
=

E-C-D
o Al |
‘—~7§Jc‘
Fiq jo: ququgh, Wmap -?ar = 0(.; € Xa@mp le

The mavgih map of €id. 10 above gives %'i{-;’ &"pr;kﬁ
S'.NP“%'& U,é,_p.e_?ro ctS EXpVeEsSS 10 -agol'* =

F= AlchD +4/-8.c't A8 D' +B.ccD  CY)
FTDWL 4 .

C9) above, one can very easily get & minimi—
zed A —Og)l_méic éirf_ui'(‘ Eor F',VT'D;; 4 {%g)/oq wecn 1.
Question Why did | s4y earfier that +h's exatmple E
ateve ok ?

Awnswer: Becquse we 39‘1' -EUUF‘ Cll{-:?ﬁm“rl' 5IFVHF{I'1€I‘€C/
SUwWL—o —-‘Pmduc-lﬁ E_‘;{FV'ESS [ovL$ Qor t+he SQJ’YLE* tiga‘c IPUVL__
ction [, So t+he solvtion here s not v L R Y
Lour 5£mfli(ﬂ'e& eXpressions thet we got o e shown
m[r__ ea%Uq-hms (5)} C7)J (g))() gnd are ef;uqH- 51 m~
E _1?19_@,‘ C-l-’a,e}/ Qll Cun&isi 0{2 guv Prc&ur:‘[‘ 'ff&u{ f‘q_c.lq_
With tlree |4erals). If we realize equqtions (éj) (7)
(8),(q) as AND~oOR logic circu) tsy all four [oé{c C-,-'v‘;)




coils will rel}/ on geuif" 5= vpur AVD gaﬂ‘es {n@
+the E{vslr level " ound owe quinfui- GRga&e in the second
leUa .

A de€inihion Lollows: __ _

: EEQMEI"’WU};: zﬂfrmmml Sy Gf G lﬁ(ﬁic -’rDum:l"lLl?“f 5
F‘(XLJXE ":}X"’“D "iS 0. SUrL— G.fY%;FWﬂJUC'}S E}:{PV_ESS%DH fDF. =
Such that 1o sum —o P— PrDJuC]L‘? Expression for hf’{isw
sion With the same numbe? of product terms ha
ot lf’_GLB‘E_ &S Imgn ‘j}gmﬂ{fy |2 ot her LUGU‘Q{Q.) (4o Mg
be \-{— \VNOVe Clt&iﬁg‘r) +he m{ﬂim%{ sUmL lﬁi%S__JTEE:
et possible producl Torme CGish—level gates and son
no-level 5“2&3 \n UJFE‘:) and, within “}:EIQ"E{PVL&—#I}’“QI}’L‘h
Mi_?ﬂmrﬂs C Bt Tevel jﬁiitl% l«pots)

Note : The subject maug h S wi -
= The subject of  Komaqug l maps wif| | i
.+‘ wed  jy, the neyt Vuﬂmdwnt-éﬂe 55[7(‘('&:% {; vz
Lm?wjroorﬁ- And very conven J.EXVL'{ Gnd {vz,Jre:v'emL?'VLg /
think. Wha+ de VoL +im'v1.fze



