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Question 1:

a) Using iterated consensus find all the prime implicants of the following function:

F(a,b,c,d)=a-b-c-d+a-b-d+a-b-c+a-b-c-d+a-b-c-d+a-b-c-d

b) Find the minimum set of prime implicants (PI) that covers F by evaluating how each PI implies
subsets of the other PI’s. What is the expression(s) of the minimized function F?

Consensus | Term | Implicants | abcd Covered by

Tt abled> 0010 <T9

T2 | a%d | 014 <T12

T3 abc’ 110-

T4 abe’d> 1000 <T8

T5 ab’ed> 1010 <T9 PI=
T2¢T1 = - — lab.c] acd, bed?, fab’d], ba
T3¢T2 T7 bc’d -101 <T12
T3¢TI - o
T4¢T3 T8 ol 1-00 Verification with K-maps:
T5¢T3 ;
T5¢T2 i cd 00 01 11 10
T5¢T1 | T9 b’cd’ -010 ab
T6¢T3 o abd H-1 <T12 00 0 0 0 1*
T7¢T3 - 011 0
T7¢T2 - 11 1
T8¢T7 abe” —T3
T8t _ 0l 1] o] ol
T8¢T2 -
TI¢T8 T11 ab’d’ 10-0
TO¢T7 -
T9¢T3 -
T9¢T2 - Pl
T10¢T9 ]
T10¢T8 abe” T3 |
T10¢T7 - NEPI EPl  #1
T10¢T3 ) D N

o P e AP

T11¢T9 - ‘N)
T11¢T8 ;
T11¢T3 actd” =T 2Pl OPI  #3
T12¢T11 - T——
T12¢T9 - 27 NEPI 20d EPT #4
T12¢T8 abe’ =T3
T12¢T3 -




#1 Find EPD’s_ £/ =Epp(P)= 2 B i j=LN pi= @88, aca, [ ab’a’, ba}

PePI\P,

Epn avner(abe’) =ac’d’ + b’cd’ + ab’d’ + bd = Epp abe |(a:1,b:1, c=0) = d+0+0+d=1 abe’=> NEPI

Eppacar (ac’d’) =abc’ + b’cd’ + ab’d’ + bd = Epp ae¢r |(a:1, =0, d=0) = b+0+b’+0=1 ac’d’=> NEPI
Epnbea» (b’cd’) =abc’ +ac’d’” + ab’d’ + bd = Epp preqr |(b:0, c=1,d=0) = 0+0+a+0=1 b’cd’=>EPI

Eppavg (ab’d’) =abc’ +ac’d’ + b’cd’ + bd = Epp apa’ |(a=1,b=0, d=0) = O0+c’+c+0=1 =>NEPI

Eppba (bd) =abc’” +ac’d’ +b’cd’ + ab’d’ = Eppyba |(b=1,d=1) =ac’+0+c+0=1 bd => EPI
EPI: {{f%H, bd}

NEPI: {abc’, ac’d’, ab’d’}

#2 Find Redundant PI’s from NEPI: {abc’, ac’d’, alEzeei (F) = D P, and P, € NEPI

P,eEPI

Epp(@B8) =b’cd’ + bd = Egpy ot b1, cc0=0+d = 1 abc ¢ RPI  abc’=>PI/EPI/RPI
EEPI (ac’d’) =b’cd’ +bd:EEp1 |a:1,c:0, d=0 — 0+0 = 1 aEEe‘ RPI ac’d’=>PI/EPI/RPI
Eepr (ab’d’]) = b’cd’ + bd = Egpr [ar b0,00=c+0 = 1 a-b-d & RPI ab’d’=>PVEPI/RPI

So, there are no RPI’s (RPI = ®), and all 3 NEPI’s = PI\EPI\RPI: {abc’, ac’d’, ab’d}

#3 Find Eclipsed PI’s (QPI) P, # P,of PI\ EPI\ RPI that are covered by EPI U P
E/(P)= S P +P,with P,P, e PI\EPI\RPI

P,eEPI

Add the NEPIs (Py) to the set of EPIs, one at a time, to check if they eclipse the other NEPI’s (P,)
Add abe’ to EPI:

Egpr ane(a.°.d") = [(0.e.d’+b.d) + [a.b.c’fllu-1 -0.0-0 = 0+0+b#1 => NQPI
Epru ave(fab’@’) = [(07.e.d’+b.dyH a.b.c ] aci p-0.0-0 = c+0+0 #1 => NQPI
Add a.c’.d’ to EPI:
EEpiv ac.a (l2.b.c’)) =[(b’.c.d’+b.d)+a.c’.d’]|a=1 p=1 -0 = 0+d+d’ = 1 =>|a.b.c’leclipsed by EP/ U a.c’.d’
Erprv ac.a (lab’d’)) = [(b’.c.d’+b.d)+a.c’.d’]|a=1 b=0,4=0 = cT0+c’ = 1 => |ab’d’| eclipsed by EPI U a.c’.d’
= keepa.c’.d’ - and eliminate eclipsed Pls: QPI = {IMI, IM}
Add [ab’d’] to EPI:
Egpruawa (ab.c]) = (0 .c.d+b.dyH ab’d”]] |o1 -1 -0 = 0+d+0 #1 = NQPI
Erprvapv.a (a.c’.d’) =[(b’.c.d’+b.d)H ] Ja=1.c=0.d=0 = 0+0+b* #1 =>NQPI
Adding a.c’.d’ to the EPI 2" PI =SPI ={ac’d’}]; they eclipse the other 2 NEPIs = QPI ={| a.b.c’l , |ab’d’|}

#4. Find 2nd EPI from 2™ PI (SPI = PNEPI\RPI\QPI= a.c’.d")

Esgpr= Espru epr pj (Pj) = EPi+ XPgpp, Py € SPI\P;,

SPIU EPI\ Pj = [a.c’.d’ + (Bed+b.d)] \ a.c’.d’ = (Bed’+b.d)

ESEP] (ac’d’) = ESEp] |a:1,c:0,d:0 = (b,.C.d,+b.d)|aC’d’:1 = 0"‘0#-1 -> ac’d’=SEPI
> [Fuw= ’cd’+bd)+ac’d’
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Question 2:

a) Find PD’s of the following function using Iterated Consensus :

Fla,b,c,d)=a'bled + . + abc'+ ab'c'd'+ +

Consensus | Term | Implicants | Covered by | Covers &
by Removes
T—l— ab'ed <T7
2 a'bd <T13
T3 abc'
4 ab'e'd' <T9
S ab'ed <Tl11
Fé6 abed <T10
T2¢T1 T7 a'ed >T1
T3¢T2 s be'd <T13
T4¢T3 T9 ac'd' >T4
T5¢T3 -
T5¢T2 -
T6¢TS -
T6¢T3 o abd <T13 >T6
T7¢TS -
T7¢T3 -
T7¢T2 -
T8¢T7 abd=12
T8¢TS -
T8¢T3 -
T8¢T2 -
TO¢T8 abe="13
T9¢T7 -
T9¢TS T11 ab'd’ >T5
T9¢T3 -
T9¢T2 -
T10¢T9 abet=13
T10¢T8 -
T10¢T7 2 bed <T13
T10¢T3 -
T10¢T2 T13 bd >T2,T10
T11¢T9 -
T11¢T7 -
T11¢T3 =
T13¢T11 -
T13¢T9 aber=13
T13¢T3 -

&oo 01 11 10
ab

K-maps are for verification only:

PI:{T1377,1T9,Tll, TI3}
PI : {abc'.ab'd' a'ed ac'd’ bd}

&oo 01 11 10
ab

| o] 1| 8] 2
00 | | *
| 4 5 7 6
01 | *
12 13 15 14
11 *% *
8 9 1 10
10 | | =
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b) Find a minimum set of Prime Implicants that covers F:

Pr
l\ #1. Find Essential Prime Implicants (EPI’s) by
NEPI EPI #1 evaluating Ep[\pj (Pi):ZPk, PkE PI\PI
VTTT—— If E;/=1 -> Pjimplies PI\ P;> P; € NEPI = set of Non-Essential PI's
PI\EPMI #2 If Ej# 1 = P;jdoes not imply PI\ P; > P; € EPI= set of Essential PI's
2 PJ OPI  #3 PI: {abc', ab'd’, @'ed, ac'd’, bd}
S TT— PI: {13, TI1, T7 T9, T13}

2nd NEPI 2nd EPJ #4

T3 =abe’: a=1 b=1 c=0

Epnrs (T3) = (ab'd+a'cd+ac'd+bd)|spe=1 = 0+0+d'+d =1 =» T3 € NEPI
T11=ab’d’ : a=1 b=0 d=0

Epnrs (T11) = (abc'+a'cd+ac'd+bd)|apa=1 = 0+0+c+0=c # 1 = T11 € EPI
T7=a’cd: a=0 c=1 d=1

Epnry (T7) = abc'+ab'd+ ac'd+tbd = 0+0+0+b # 1 = T7 € EPI
T9=ac’d’: a=1 ¢=0 d=0

Epnte (T9)= abc'+ab'd'+a'cd+bd = b+b’+0+0 =1 =» T9 € NEPI
T13=bd: b=1 d=1

Epnt13 (T13) = abc'+ab'd'+a'cd+ac'd' = ac'+0+a'c+0=ac'+ta'c£ 1 = T13 € EPI

#1 EPI*: {T11,T7,T13}={ab'd",a%d,bd}  NEPI: { T3, T9}={ abc', ac’d’ }

#2 Find Redundant Prime Implicants (RPI’s) by evaluating each NEPI
T3: a=1,b=1,¢=0=>E..(T3) = (ab'd' + @2’ed + bd)|abc'z1 =0+0+d=d #1 abc’ & RPI
T9: a=1, ¢=0, d=0 => E...(T9) = (ab'd' + a’ed + bd)|.cw=1 =b’+0+0 =b’ # 1 => ac’d’ & RPI

Hence| #2 RPI = 9|

#3 Find Eclipsed Prime Implicants (QPI’s) P, € P/ | EPI | RPI which are covered by EPI U
P, with P, € PI\ EPI\ RPl and P, # P;

Eepium (Pg)=(ab'd'+a’ed+bd)+abe’, P,={ ac’d’ } else, find all other 2" PD’s lists as follows:
Eeprums (19))a=1.c=0.d-0 =b’+0+0+b=1 Eeprum (Pg)=(ab'd' + 2’ed + bd)+ac’d’, P,= {abe'}
= EPI U T3> T9i.e. T9 eclipsed by EPI U T3 Eepru 1 (T3)|a=1,b=1,c=0=0+0+d +d’ = 1

2 19 €QPI; |2 pI=SPI= {ab¢’} = {{T3} = EPI UT9>T3i.c. T3 eclipsed by EPI U T9

If only 1 minimized expression is required = #4, = I3 €QPL; "' PI'=SPI, = {ac’d’} = { T9}

#4. Find Secondary EPI’s by evaluating ESPIU EPI\ Pj (I)j) = EP[{" EPEPI) Pk € SPI\P,

SPIU EPI\ Pj=T3 + (ab'd' + 2’ed + bd) \ T3 = SPI, U EPI\ Pj=T9 + (ab'd' + a’ed + bd)\T9 =
= ab'd'+ a’ed+ bd = EPI=> | T3=abc’=SEPI** = ab'd'+a’ed+bd = EPI=®> | T9=ac’d’=SEPI,**
2" NEPI = ® = STOP
F(a,b,c,d) = (ab'd' + a’cd + bd) + ab¢’ Fi(a,b,c,d) = (ab'd' + a’cd + bd) + ac’d’
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Question 3:

a) Find the prime implicants of the following function by applying the Quine-McCluskey method:

Gv,wx,p,z) =Em(0,2,4,5,6,7,8,9, 10, 11, 13, 15, 21, 23, 26, 28, 29, 30, 31)

Class O Class 1 Class 2
Groupl Min YWXyZ Group Dec VWXV Z Group Dec VWXV Z
term 0 (0,2) 000-0 | V 0 (0,2,4,6) 00--01C
0 0 [00000[V (0,4) 00-00 | V (0,2,8,10) 0-0-0 | D
1 2 100010[V (0,8) 0-000 | V e 80—06
4 [00100[V 1 (2,6) 00-10 | V +05872716) | 66—
8 [01000[V (2,10) [0-010 [V 1 (4,5,6,7) 001-- | E
2 5 [00101|V (4,5) 0010- [ V (4657 00+
6 |00110[N (4,6) 001-0 | V (8,9,10,11) 010-- | F
9 |o1001[V (8,9) 0100- | V 4810911 | 63o—
10 [01010[V (8,10) | 010-0 [V 2 (5,7,13,15) |0-1-1]~
3 7 |00111[V 2 (5,7) 001-1 |V (5,7,21,23) -01-1 |V
11 [o1011[N (5,13) |0-101 |V (513723 0—1—1
13 [01101[V (5,21) | -0101 [V (5,13,21,29) | --101 [V
21 [10101[N (6,7) 0011- |V (5217239 E]
26 [11010[V (9,11) |[010-1 [V (5211329) 104
28 [11100[V (9,13) [01-01 [V (9,11,13,15) |[01--1|¢G
4 15 [0LL111|v (10,11) | 0101- |V (931313115 | o03—1
23 10111V (10,26) | 1010 | A 3 (7,15,23,31) | --1111]~
29 [11101[N 3 (7,15) |[0-111 [NV (72315 37 117
30 [11110[V (7,23) | -0111 [V (13,15,29,31) | -11-1 |V
5 37 |11111IV (11,15) [ 01-11 |V (13291531 11 —1
(13,15) | 011-1 [N (21,23,29,31) | 1-1-1 |~
(13,29) | -1101 [V (21,2923 39} [ 131
(21,23) [ 101-1 [~ (28,29,30,31) | 111-- | H
(21,29) | 1-101 [V (28,30,20,31) | 111
(26,30) | 11-10 [ B
(28,29) | 1110- |V
(28,30) | 111-0 [ V
4 (15,31) | -1111 |V
(23,31) [ 1-111 |V
(29,31) | 111-1 [V
(30,31) | 1111~ [~
Class 3
Group Dec VWXYZ
2 (5,7,13,15,21,23,29,31) | --1-1 |1
(572123131520 311 17
(533,21, 29,7 1523 31} 11

Since no other implicants can be formed, this is the end of the procedure.
PI={A,B,C,D,E, F,G,H, I}

PI= {wx’yz’, vwyz’, vV'W’Z’, V’X’Z’, V'W’X, V'WX’, V'WZ, VWX, XZ}
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b) Find the essential prime implicant(s) from the corresponding Prime Implicant Table.
PI CU|0[2|4[5|6]7[8[9]10|11]13|15]21|23|26|28|29 30|31
v Y R N VA
(10,26) Al 4 X
(26,30) B | 4 X
(0,2,4,6) C| 3 |x|x]|x X
(0,2,8,10) D| 3 |x|x X X
(4,5,6,7) E | 3 X|xX|x|x
(8,9,10,11) F 3 X[xX| x| X
(9,11,13,15) | G | 3 X X | X | X
(28,29,30,31) | H* | 3 X | x| x|x
(5,7,13,15,21, | I* 1 X X x | x| X | X X X
23,29,31)
EPIL: H*, I* => G= H*+ I*+ ...
Eliminate the EPI’s rows and the columns of their corresponding minterms:
PI CU[0|2[4]6|8|9|10]11]26
(10,26) Al 4 X X
(26,30) B| 4
(0,2,4,6) C| 3 [ X[ XXX
(028,100 |D| 3 |[X[X X X
(4,5,6,7) E| 3 X | X
(8,9,10,11) | F | 3 X[ X[ X | X
(9,11,13,15) | G | 3 X X
Eliminate double columns: Remove dominated rows implemented at the
-, 4=06, , 9=11 same cost: A=I, C>E, FI>G
PI CU 41819126 PI CU| 0| 48|09
E | VIV [NV A
E- I I N| | (026 =@ X*
(0,2,4,6) C| 3 [ X|X (0,24,6) |C*¥* | 3 | X |X*
(028,100 |D| 3 |X X (0,2,8,10) | D 3 X X
(4,5,6,7) E| 3 X (8,9,10,11 | F** | 3 X | X*
(8,9,10,11) | F | 3 X | X )
(9,11,13,15) | G| 3 X

Secondary EPI: A** C** F** cover all the minterms remained uncovered by EPI’s =>
= A minimum function is
= f=H*+ ¥+ A**+ C**+ F** = (vwx + xz) + (WX'yz’ + vV'W’zZ’ + v’'wx’)

c) Apply the Petrick method to determine ALL the minimal covers of the function G.
After finding the EPI’s, the Petrick method is used to find all the function’s covers:

= PI | |CU[0|2|4|6|8]9]|10]11]26] P = (C+D)(C+E)(D+F)(A+D+F)(F+G) (A+B)
(10,26) |A| 4 X x| P=(C+CD+CE+DE)(D+F)(F+G) (A+B)
(26,30) |B| 4 x | P=(C+DE)(F+DG)(A+B) = ACF+BCF+ACDG +
(0,2,4,6) |C| 3 X XXX BCDG+AFDE + BFDE + ADEG + BDEG
(0,2,8,10) ID| 3 X|X X X G = (H+ 1) + (A+C+ F)=
(4,5,6,7) |E|3 XX = (VWX + xz) + (WX’yz’ + V'W’Z’ + v’'wx’)
(8,9,10,11) F| 3 XX XX G2=(H+ I)+(B+C+ F):
(9,11,13,15)|G| 3 X X = (VWX + xz) + (VwWyz’+ v’'w’zZ’ + vV’'Wx’)
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Question 4:
a) Find the prime implicants of the following multiple-output function by applying the modified Quine-

McCluskey method: Z; (a,b,¢,d) = 2(0, 3, 4,5, 7,8, 12, 13, 15); Z, (a.b,c.d) = 2(1, 5, 7,8, 9, 10, 11, 13, 14,
15): Zs (a,b,c,d) = 3(1,2, 4, 5,7, 10, 13, 14, 15)

Class 1 abcd Z1Z:Z; Class 2 abcd ZiZyZs Class 3 abcd Z1ZyZ;
0 0 0000 -00 V|0 40+ 000-000 0 (0,4,8,12) --00 -00 A
1 1 0001 0-- W (0,-2) 00-0- 000 o1 4 5y 00— 000
2 0010 00- W (0,4) 0-00 -00 W - —0-0 0060
4 0100 -0- W (0,8) -000 -00 W 0389 —00—000
8 1000 --0 I|1 43 00-1-000 1 (1,5,9,13) --01 0-0 D
2 3 0011 -00 W (1,5) 0-01 0-- K (4,5,12,13) -10- -00 B
5 0101 --—-= (1,9) -001 0-0 W (8,9,10,11) 10-- 0-0 E
9 1001 0-0 W 23 001+—000 (8912133 1-0—060
10 1010 0-- (2,10) -010 00- H 357 9—1-060
12 1100 -00 (4,5) 010- -0- J |2 3,731,115 —11 000
3 7 0111 --- (4,12) =100 -00 (5,7,13,15) -1-1 --- N
11 1011 0-0 (8,10) 10-0 0-0 (9,11,13,15) 1--1 0-0 F
13 1101 --- (8,12) 1-00 -00 (10,11,14,15) 1-1- 0-0 @
14 1110 0-- ~N|2 (3,7) 0-11 -00 C
4 15 1111 --- N Ve B K B 011000 Class 4
(5,7) 01-1 --- (017475787912 -13) 6—000
(5,13) -101 --- W
(9,11) 10-1 0-0
(9,13) 1-01 0-0
(10,11) 101- 0-0
(10,14) 1-10 0-- L
H214y 11-0-000
3 (7,15) -111 v
(11,15) 1-11 0-0
(13,15) 11-1 ---
(14,15) 111- 0-- M

b) Using reduction methods of the prime implicant table find all sets of minimum sum of products
expressions that covers the given sef of functions.

Find EPI 013145781213 |1501]|5]71819]|10|11]13[14]15] 1 2 4 5 7 110131415
o |o|jojo|j0o|jO0 |0O [ ] [ ] oo [ ] [ ] [ ] [ ] e |e [ ] [ ] ([ ] ([ ]
cd | (04,812) | -00-00 |A [3[1*] [1 11
bc' | (45,12,13) | -10--00 |B | 3 1]1 11 Zi
acd, | (37 |o1-o0lcla] [* 1
cd | (1,5913) | ~010-0 [D[3 11 1 1
ab' | (89,10,11) | 10-00 [E |3 1111 Z
ad |(911,13,15)| 1-10-0 |F | 3 1 1] 1 1
ac |(10,11,14,15)] 1-1-0-0 |G | 3 11 11
bod | (210) | -01000- [H | 4 E 1 Z5
abcd| 8 1000-0 || |5 1 1 712>
abc' | (45) | 010-0- |J |4 11 1| 1 7123
acd| (15 | 0010~ |K |4 1|1 1+ 1
acd | (1014) | 1-100- |L | 4 1 1 1 1 2273
abc | (14,15) | 111-0- [M|4 11 11
bd | (5713,15) | 41 — N |3 11 1| 1] 1 1 HEE | |1 |22z
EPI: Z1=bd+ c'd'+ @ed - done! Zo=bd + ... Zs=bd + b'od' + GGl + a'cd
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Eliminate
dominated 1{8|9|10]11]14]14
rows
cld (1,5,9,13) -010-0 [D|3]1] [1
ab' (8,9,10,11) 10--0-0 |E |3 111111 V&)
ad 9444345 | 4400 |F |3 4 4
ac (10,11,14,15) | 1-1-0-0 |G |3 11111
ab'e'd’ 8 10000 |} |5] |4 212>
a'cd (1,5) 0-010- [K |1]1
acd' (10,14) 1-100- |L |4 1 111122
abe {44:45) H4-0- [M]4 K
Find SEPI 11819 ]10|11]14]14
eofle [ ] [ ) [}
cd | (159,13) | -010-0 |ID | 3|1 1
ab' | (8,9,10,11) | 10-0-0 [E | 3 111 Z
ac ((10,11,14,15)] 1-1-0-0 |G | 3 1111
a'’cd (1,5) 0-010-- [K|1]1
acd' (10,14) 1-100-- [L | 4 1 111°| 2243

{SEPI} : Zo=bd + {ab} +
Zs=bd + b'ed' + Gl + + a'c'd + %} > done!!!

1|14

cd | (159,13) | -010-0 [D |31 7>
ac |(1041,14.15)] 1-1-0-0 [G | 3] |1
acd| (15 | 0-010- [K[1]1

acd | (1014) | 1-100- L [1| [1]zz

Z>=bd +ab'+a'cd + acd'-> done!l!

Zi=bd+c'd'+a‘ed
Z, = bd + ab' + a'e'd + acd"
Z;=bd + b'cd' + @BE + + a'c'd + {12 R}

Verification with K-maps:

Z1=bd + cd'+ gled Z,=hd + ab' + a’c'd + acd’ Z3=bd + b'cd' + BiBG + + a'c'd +
cd 00 01 11 10 Ned 00 01 11 10 Ned 00 01 11 10

ab ab ab

00 | 1 0 1 0 | 00| 0 1 0| 0|00 ]| 0 1 0 | 1 |

o1 | 1 1 1 0 | 01| 0 1 1 o lor | 0 A 1 0

11| 1 1 1 0 | 11| 0 1 1 1| 11 ] 0 1 1

10 | 1 0] 0] 0] 10] 1 1 1 1 J10] 0] 0] 0

Z1=hd+c'd'+a’cd
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Question 5:

Use Karnaugh maps to find the prime implicants (PI), essential prime implicants (EPI) and redundant
prime implicants (RPI) of the following functions.
Provide the Boolean expressions of the minimized functions.

b fbed=2me, 585 %19 2. flab.c.d)=a’c’d +a'b’c+aBa} +abd + IR
2.d(6,8,9,10,11) + d(@’bed + ab’c’d)
PIL: |ad] [a’bc’ ,bc’d,. PI: Iﬂl, |c’d’|,|b’d’|, ., a’b’c, a’cd, , ac’,lbzdl
EPL: [ad], [a’be’], B EPL: [cd’
RPI: be’d RPI: | ac’
f(a,b,c,d) = [ad] + [abc"] + B fi(a,b,c,d) =[ab]+ [c’d]+[b’d)] + a%ed
Y 00 01 11 10 c
ab
0 1| 3 2
0| 1| 3| 2 ’ 1 ’
00 1% | 1* =
4 5 7 6 *4 ° I"'7‘|
12 1311 151 14
2] 18| 5] 14 ~—T |
1 1 1* 1 p
8 ol 1| 10 all 8 JIEE T
10 | d|d|d]ad N ® |8
d
fy(a,b,e,d) =[ab]+ [c’d]+ [ d] + a'be fy(a,b,c,d) =[ab]+ + @i+ a'bc
C C
0 1| 3 2 0 1| 3 2
0 1 1 1 1*
2| 5| 7| &6 s 5| 7|
0 X 0O |p X b
12 13 15 14 12 13 15 14
1 1 1 1 1 1
a 8 9 11 10 a 8 9 11 10
x | 0] 1 | 1
d d

Page 10 of 7



	911D9CBA-0995-4595-B624-6D33B6E1BB1D: Off
	2E0813DC-2CBB-4CB9-9865-ABAEFB918FC2: Off
	53CD5BEB-C408-4549-A109-D54A6C0D712E: 


