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Sl Cyd 3 5405 51 S rus .

False & True .

True E False .o

(AAB) E(A©B) .«

ASB E AVB &

AeB E-AVB &

(AVB) A (—CV—DVE) E (AVBVC) A (BACAD=E) . z
(AVB) A (—CV—DVE) k= (AVB) A (“DVE) . z

(AVB) A~ (A=B) is satisfiable -z

(AAB)= CE (4=C) v (B=0) -z

(CV (AAN-B))=(A=C) A (B=C)) .>

(A= B) A (—AVB) is satisfiable .3

(AeB) © C has the same number of models as (4<B) for any fixed set of .,

proposition symbols that includes 4, B, C
WS ol ly 5 slalesl : [deduction-theoren-exercise] .

TrueE o SV i 5 Sl ame o A
.Falsehaﬁ)\;‘adu.y

A3l s (= B) e S L 5 SlaFEp .o
Al s (@ B) dex S1his 5 SlaFB .o
A3l Lol LG (an—pB) dex ST ki 5 Slakf.&
s 6 LAk Jle b deS DU s slalesl 51 K, a
(@A) E Y e (53 A B EYLa Ey S
U EYS0FER jewa BBy SO



Valao souan phiga olis oliuyad < YA

(> Ao FYLAFB v a F Bvy) Sl
s Sl LAk Jle b S UL 5 slalesl 51 A
AR E Y e (53 p LB EyLa Ey SI
O EYSAER e o E BAy) Slo
(3 pDaFYyLaFR juwa F Bvy Sl
Jde i 5 S sl S i 53 LD 5 C B oA ol S Sl b dais aslielly S A
s 54 s
BvC &I
~Av—-Bv—-Cv-D .o

A=B)AAA-BACAD .&

3

S s |y cilise o393 (ke Dll) ke Ll lea Ve
T ke 48 0l 555 (5,505 350 pe LTl
TASl axils 55 5 Ll 5 oo 29595 Laily Lo Lo
§ s Ao Ol WOl 5l 2 | o

e slasisles Sl S Obsgr sl iy, S 4 : [logical-equivalence-exercise] .V
AS iy NNV

Gire ey e 3l S ¢l£ S W, 2 [propositional-validity-exercise] .\ ¥
Siler Ol b s sladsdr Sl eslanal L) s Slasaal ol 55 L dils))
S e NNV S
Smoke = Smoke .4l
Smoke = Fire .o
(Smoke = Fire) = (—Smoke = —Fire) .o
Smoke v Fire v —Fire .&
((Smoke A Heat) = Fire) < ((Smoke = Fire) v (Heat = Fire)) .&
(Smoke = Fire) = ((Smoke A Heat) = Fire) T
Big v Dumb v (Big = Dumb) &

LB ome 1y O (leS A S JK; (ol [propositional-validity-exercise] .\ ¥
VW=V Jsoe L;)')\V.a Oolsd b ad g Sl eslanad L, 55 2 s r\.\S &= L sy
Smoke = Smoke . I

Smoke = Fire .o
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(Smoke = Fire) = (—Smoke = —Fire) -
Smoke v Fire v —Fire .
((Smoke A Heat) = Fire) < ((Smoke = Fire) v (Heat = Fire)) .
Big v Dumb v (Big = Dumb) .z
(Big A Dumb) v — Dumb .z
A Sl lesl ol 5olee il [ sba glol;S Gl (gadex a o [enf-proof-exercise] .\ ¥
CNF 3 U155 o dbex o 1S ol codalive 1l b il e ysb 15 ed 0T s S (gl
RPRPE
A8 eslinal o 1YoV s (GasS) slads 5l A A-B gddesr DU (612 \0
S e A 3 1 lial S¥lex 5 by o bl o a5 opl : [inf- exercise] N £
kel e Gl ke B Sl (SR VLVSR, VO) Ay s 0L ]
o (PLALAP)=O
I 0 Wl (e gbdlad sl 5l Ge) s e Ol o
ol sl iz o158 slaslel Os 5 Ps oS 553 aids (P ALAPR,)= Q) v..v0,)
el (Sl IS L el el Lo 5 IS s (e ol el
e 5y ol ld Jle S (e gl 1 JolS Jedo 0530 0
SIS bl S1(E) ol Sl LG« (R) ol JISsly 65 oS o5 50 slags b ulil 1V
s Sl LB Dy ol b s Ll (O) L
s e il mags by lesl cpl s ;)\yy&(aus ]
RAE) = C <

R=(E <C) <
R=({(C >E)v-E) <

355 Oly Sosa Sobe S8 4 Al 5 e () Coand B 51 S IS o
S o ey BCSP &y 4 |, (SAT) iglisl sladle [iled i oplNA
1S ey =5 Il gl 1 SAT sl () U blae cus s SIS A
(X1 VX)IN(XVX3)A A (Xnm1 VX))
S35 35m 51 3| b Oy s 4 SAT IS sl opl 6l Sl dix oo
SAT slaclsr elas 5k sl |, BACKTRACKING-SEARCH ooy, Sl 4S5 5 .
23 et 1y ol 0258 CSP oy plas 3L (1) oS ! (L) ¢ 55 51 CSP
shes XL, X, Ol g a e e S (5 8 (s wslsl 518w Ol ol 51 o U

1. Kowalski form



D alao 6 gums Ghga GlS Gl < e

415 0(.) Cole ) Tl sl (..QUQ\UJJSJ» b sdir s)ls 13 true 51 |3 false
(A sun 3l b O )50
L) 5t oy Sl eslid b AlS e Ospa K5 4 SAT sladlles & (ils o o
S s Skl b 05053 CSP a8 (il o ciomen 350 plnil ot Olej L3 (U
355 o b e sl o ot Ol 3 Llg e sl alze 5 S 0T glaauals
S o S5 DL e 4y i 55 ol LT (A | 08 i)
S o oy LCSP &y 50 4 1, (SAT) (5 pdlis ) sbaallise Jiuled Jlgee o0l N

S ey 14 ol S sl 1 5 SAT alles b bl Syssidoes SIS

(X1 VX)) A (=X VX)) A A (X o1 VX))

15 35 sn 5 b Oy 4 JS SAT salliwe ol (6l Ol L o
g5 I SATCSP « lg sl el ¢l 1) {Backtracking-search} .S 55 &
a3 5 oS o ool 1y ool 12581 CSP slacl g plas 3L 51 ) oS x| ()
Cope 4 bpdle A5 (B e bl i 4 Ol 008 g Sl e
&)ﬁlumda Jsb sdix 5,8 . 3 true 31 L3 false 5 Lol o 50 X1, Xy, o, Xy

(g 51 3l b 0 4 0() Ssle SO) AL aasls
Jo (ol SLESD) )t s b LS e 05 S0 4 SAT ladlls & i o o0
5 Alie slacals boolen s Sltle b 5393 CSP a8 o3l o e s
By s Sk 53 ol LT o b i sl s Ol 3 il e catennS
S G S5l

S A b cad phlosl e (I eyl S GI) d s L dss meS 5 Y
il e oite aw g Wids dy ja o8 b3 il pAL5 ) 3-SAT oy Sl 4 sams
ol sl S Tl S il phla)l & plady i 5l as pes PSS LS
3l 1 Laas sozms

2 Jols s oS a8 el glady 5l dlee S5 S sloliS 2-CONF ojle SN
) LIRTCIE Y JEN

(AVBYA(mAVC)AN(=BVD)A(-CVG)A(~DVG).

AS o SN G VU il S S DU o 51 ealizad L L
Sl eslanal b dals 5ol et a5l aS e plaze s B 51 J) s 5o Ay 5000
Sl plaze plme o 5l aS Ctle 015 oo 1,2 = ONF o i (glo )5S sl
Ny Glalazr i Oley 5o aden gloslS o S ol (0) 0 el Sleslinad Lo
(6 pleze sl n 31 Jin 45 2= ONF ahar &G 0 55 L) Ll oo 4eils
g s Jlesl 3= CNF @ () Cnnd 5o e Vsl | 2ty mes 55 .0
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s Cowys i glalesl a5 s SUILYY
e Bl 4 ol slaedeS o ples b Slbe goeS = b sloylsS Ay b a Al
e QLS
(P V—Q) iy ,5,556 5l ) 05 Jo ot b By a5 3 sy Sy e
LS A 1,

S B s 1y s ke Y

[(Food = Party) V (Drinks = Party)] = [(Food A Drinks) = Party] .

LoGanal J5) ndlos) Gume alax cnl LT a8 008 s (oled 1 enlinad L LAl
Sl LULS
L Al e 84Sy sba AaS Jidd ONF w1 ol aliland cly o 5 or Cos
S o b () a3 4 ooy 6585 S 6 s s 5 5 Ak OLS
S S ko 5l eslizal b 1 () end s ey

S 5 s 5 oS Sl (DNF) ' Jhaad b S &0 550 s dex : [dnfexercise] .Y¥
DNF ;; (AABA=C)V(=A AC)V(B A=C) sabax Jlie gl il bdla)  abke
e $lalis Sl a8 ol Losl ol olen dlie i1 lel S Glae seber a LI
(Sldalie ol 5hestizal bl [ shaves Cid> 53 g dalgr conys OF s dexr opl &S
i3 DNF s 015 o 1) glaber 2 1S <ol
orlimlosal) LS oo Jods DNF w1 (sle)l 8 Glate 5o ahexr oo 8 S sl e, SU1 0
(ol 0el Y=0-Y 25 53 &S Sl ONF & b o580 alie o, S
Ll S 55,5 0 63505 Olge 4 1, DNF s (glalaxr 8 S sl glosle o, S o
WSL a2 s gy oS Lol Ol a5 Ll S e 2y Sose 53 ) eSS
s 1S
1S Jlesl 5 OBl 4 eme 0 1) (@) 5 (0) Coand slap ) SO

A= 1B

B=7C
C = —A.

w5 Sl ONF a4 bt o800 4t A (0) Coand o, S &S 20T 51
2l e (el ONF s e 5l LS“‘-’}*-?“J"V%JJQ‘;“)'\ Sosle L (&) Cwadd
QJJ—J:JQJ 4:.9; )5 ‘U ")lsJ)P'- J‘}U:..«\" L Lgt.&'

1. Disjunctive normal form
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sl A IS 4l 5 oM (g40 semme : [convert-clausal-exercise] .YO

S1: A < (BVE).
S2: E=D.
S3: CAF = —B.
S4: E= B.
S5: B=>F.
S6: B=>C

SR W=

RUSPIETINCE JKa a4l 5 OOl (g4 gemme - [convert-clausal-exercise] .Y#

S1: 4 © (BVE).
S2: E=D.
S3: CAF = —B.
S4: E= B.
S5: B> F.
S6: B=>C

AU e

A5 2l by (pl gdlee oS 5 55, L DPLL L

S G s g dom yolin b gslas 5b 4 &S 4—CNF galar = Jlaz! LTLYY
s e Sl S L i s g el b e aum g slin L aS 3 - ONF gales

Ss s 4 Ksp (Gyyme 55008 65L) oy 23S [minesweeper-exercise] YA
585 ol adalie BB e o MU mpo N 51 hbits (6555 S e (5235 sl o
Sy D3 s IS gy SIAS o o n b me o Jele ledd i by e
e SMaT 0l gl me 52 53) AS e @Ml ) (e 35 s 5SS
(e Slzman g l3 L s 5 sbas &S s 0 OLLS

Calasl 1y lesl pl il e sl [1,)] ST ks 5 STl Cys X AS 55 .

e LS5 Jals 45 il s e labor 5 3505 s [1, 1] Jlpmen e 53 lds S S

el X slaesl S

4SS o los) alax l das 3 ONF e ool S8 25 L 1 () slesl oo

Lred e Gl wleann Sl alaank

o w8 S S DPLL Sl eslinnd b dilg o 6,5 Jile oS doas s Wds

03 3y e M Uads o Ui Gl 1y g ) (o r S5 L) St e S5l

b (Pl by sl sy o el () Rom (hg) 5l prges Cudpdons S (550

A o gos Sz den o sl 4 L 4 S slgiy DPPL A3l gl 8l 3,5 N 5 M

b o mmal (L) o g, 3l Jols LT g a S 135 55 o gas Cudgdons ST
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Glgsb b ol Sals sl 8 S Cll i olie glag Sy 51 pladises
Sl gsely me Slyoes wel) SNl 0l s & Slyee SSosba ol SNVob
[ 5 s |y Nl e - plassly] S o

KB a Sl ol azils 54 s KB s Wi oS wsb Sd o B [known-literal-exercise] .Y4
Aeas =8 SIS e sk i DPLL 5 eslinal L E

58S obsy 0 Ul rlf;.a Vv sl &L 3 |, DPLL s, : [dpll-fe-exercise] ¥
S a5ty g0y oSN S, L1 L, )

o2 R 25 o Jesl (doors) La s 4 aS A 5o Locked J goes (Sl 50 " s I ol " X
Az qal b Unlock 5 Lock sla S bais oS

«.g {Hybrid-Wumpus-Agent} «5 das OLiS Sews Jses s s e e ok VY
S ol NI FPWINP el 5 s

5330 o Kl o Wds 5 S o S5 =8 58 S o b Sler s ble SO aS (5 50T
S S S Al 51D S 5 das el el S @ S s el 1,0 s a S
Al Lgla)\ﬁa’ LS Goh 5 Cl § S jat Ol s Jole a5 L L;\a)l)fS’ LS o8
(B Sl 5sbend) s b il @ (S 1 0l 55 Juls oS
g S 1 G " DI e g ol S
S s ONF w1y () sakar .o
el @G5S 5 A2l S st Ol s Jule 16 s 0L 1 w55 ol S o
Ll S S st 1 Ol s e s

Ol 1) " S esb g sl Slaad Mg SIS 1 [ss-axiom-exercise] XF
obilodl il lasles plas (gl 25850 Jsol il (SH5 8 e Sl Sl &S das s

oy b eslaad ¢l o 1y {Hybrid-Wumpus-Agent} & le : [hybride-wumpus-exercise] .¥0
Slasl Ll oo Shele (i &5 3 S ke OUS (e 55 S Aol e D e
s &S o3l OF 5l 5 K oyl s a1y Py V Py had oS5 e (6 oy
Olowtal s gls 5o 1 01 5 slgdy Kos sloylS slasles Cio i b lews ol > sl
Slide o 3 |y Jale LS i, cpl LTS



slao 6 gums Ghga QS Glinyal <

¥¥

Jol sasie Glaio: A Jad sy pes

g_é,bj\.M;da&u@ﬂjuuo,,gowj\éwwt{\)ghdawﬁm@
S ol plagr Slrle b bl badies o ol S Sltle gl mwld iled K03
2 S wely Al Gl Olse 4y 35 5508 slaeslr gall Lk esls (5l
L oblae a2 gaasgs sl das o ol @28 Ol o 1) 3l i ol ,\ifijb_;
.wh;;—lm.ad_)w.):c]aﬁ

S ) aE 0L 3 1 Lesled 31 4 sas gy oA

LS ol (glaborr ted o s e 1 OF (tulad Wgn o ol glithar ¢ oo alo 0
5 ot oz Sl e v 58 0 i o S Sl eld il ol 4 s
S D28 05 53 ) =

w25 0b3 55 Klg el 45 doas Sl 06,528 S sltle 4 by e soli> Sl e 4w .
23l 4l

el sl 45 e Glate 3l gesle 428 0L L3 ol 0l a5 S &l ol 5l Jle 5 .o
LOLs ol 31 S A calre 5 Lo doas €1 b3 sla iuled 5550 53 s dide Je 53 .8
S Ol Iy

Sl oL pl LT P(B) 5 P(a) i o 55 (g5l Jais &5 0,50 a5 3 1, il oKL

N e bl o s 1y C..ut; U8 o Sl 1, V x P(x)
SRS ol yome I,y xy ke Ll

A

ol S y3 a8 Slis a3 68 (5ysb 4 e gy ik des S [two-friends-exercise]
AL s s g el Lads

ol sl 0 gl S LS B s | bl 5 083l Kt [fol-model-count-exercise]
Il ISk <A &S clk gazr s o slp mU sl [ sk sars o 5 dseme sl
Lol kel G i (b b Jsamme slad o e a1 0,80 B 55D L aels
Las o o3l Jde 53 355 50 a5 S 25 Sl OSan 3 5i 0 i LS sla s
(i oy JB e b Olde) Ll w0 sl g polis BB (o355 sla ol 51 plm
CLS 5 Gl 3y5e 53 S €l e DL slawls 53 oSas sladde slaws sl Jse
Al 0SS Ll

Sl (s Ll}H) JRIVENE NG e R ¢l.x5 : [nqueens-size-exercise]

Gx x=x)= (Vy Iz y =z). .4

Vx P(x)v—=P(x). .&
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Vx Smart(x) v (x =x). -

S 0, eyl Jsl 4 e shie 4 bg e Slas I (laseus : [empty-universe-exercise] A
S das w1 O Sl Jle g3 Bl dmes Sbee (I slasls b sladie T s
LS oy i ime dd Slae ol pelal s s dnes e ool Slas el
el (054 Lol ladlie (gl 2l camd pluS

o Jim #George id> 31 —Spouse(George,Laura) i Lj . [hillary-exercise] .4
Ol S g3 4SS U o s o dze S| 9345 e 4D Spouse(Jim,Laura)
b sl Olse @ o o953 semes sl @ Spouse 1 S1.0S 5 o Koo o 5050 J g0l
Ol dal o 3T a0 oslinal SIS,

sslesl Country(x) 5 Borders(x,y) « In(x,y) slad se=s 5 MapColor GU b oees omlNe
itean ilises bl 4 bog e <ol glasks 5 oLl aer Gble (WOl glaole ST &5 uS
oS G Luls s ool ol el e S sl 3 S s
31N S e Bl s 4y (el st (1) LT 45 05 0 it Sl 51
Galazr lias bl cosl ome g b 51 (F) L occind Le BB ameiys 5 S ydl (g 9

S g Ol |y S

s 4l 3 s e degle 5 el LA

e In(Paris A Marseilles, France).
e In(Paris, France) A In(Marseilles, France).
e In(Paris, France) V In(Marseilles, France).

el QL@SQ;LB!J;)'JAVA S 5yl s (gy8nS O
Je  Country(c) A Border(c, Iraq) A Border(c, Pakistan).
Je Country(c) = [Border(c, Iraq) A Border(c, Pakistan)].
[Hc Country(c)] = [Border(c, Iraq) A Border(c, Pakistan)).
d¢  Border(Country(c), Iraq A Pakistan).

ZJu')lJ)\JE P 6\5\3JJ)J ‘M)‘P‘jgjfﬁ 45&1.&)};5 (,L“j <
Ve Country(c) A Border(c, Ecuador) = In(c, SouthAmerica).
Ve Country(c) = [Border(c, Ecuador) = In(c, SouthAmerica)).

Ve [Country(c) = Border(c, Ecuador)] = In(c, SouthAmerica).
Ve Country(c) A Border(c, Ecuador) A In(c, SouthAmerica).

:CM.:JQJ)\);LS\A.&;.A@)']»V.A‘&):}_ L;LQJAT);‘.S\M@A.Q

—[3e,d In(c, SouthAmerica) A In(d, Europe) A Borders(c,d)].
Ve, d [In(c, SouthAmerica) A In(d, Europe)] => —Borders(c, d)].
Ve In(c, SouthAmerica) = 3d In(d, Europe) A —Borders(c,d).
Ve In(c, SouthAmerica) = Vd In(d, Europe) = —Borders(c,d).
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:M&)ﬁ‘qw)ﬁp@adaﬁ.b

e Vuz,y ﬁCountry(m) \Y ﬂCountry(y) \ ﬁBorderS(CL‘,y) 4
~(MapColor(z) = MapColor(y)).

o Vir,y (Country(z) A Country(y) A Borders(z,y) A —~(z =y)) =
=(MapColor(z) = MapColor(y)).

o Vz,y Country(xz) A Country(y) A Borders(z,y) A
~(MapColor(z) = MapColor(y)).

o Y,y (Country(z) A Country(y) A Borders(z,y)) = MapColor(x # y).

RO ORI P P PR P (S PR

el 0 s Gls p sl . geze @ Occupation(p,0) <

Ll P2 jasiia g e pl azed J semea : Customer(pl,p2) <

sl P2 ezl en s pl Gasd Jgeme t Boss(pl,p2) <

RSSO u&.: oy OLiS &S J““\J" : Doctor,Surgeon,Lawyer ,Actor <

Ao sl Bl godaslis &S lsi Emily Joe <

s 5o Jal a5 0 Glae 53 ) 3 slalest daslas -l 5heslaad b

el US55 S Ll S Emily <&

205 50 65 ad bl il iy ja G Joe Lo

Aea 1S5 Ol rL«S <

Lo JL:SjC:ALSJ;.«»A () 3l S s Joe o

ol J S5 4S8 5515 s, Emily L&

A 55301 0L 2 plas &S 3503 3y LS5

S US55 K plr g

ool &L, LS sikie Sole (oliw 5 Sl e K s)lse S a5
() 85 o 0 |y el (st S () LT o8 S 0 ilate Sl 51 plaS s 5l
Saberr slae Js Cnl jime (g0 Bl 40 (M) L cslins o 4 55 5 jimall (g5 L)

S a0l 1y el

—_

Y

1. Every cat loves its mother or father.
> Vx Cat(x) = Loves(x,Mother(x) V Father(x)).
> Vx —Cat(x) V Loves(x,Mother(x)) V Loves(x,Father(x)).
> Vx Cat(x) A (Loves(x,Mother(x)) V Loves(x,Father(x))).
2. Every dog who loves one of its brothers is happy.
> Vx Dog(x) A (3y Brother(y,x) A Loves(x,y)) = Happy(x).
> Vx,y Dog(x) A Brother(y,x) A Loves(x,y) = Happy(x).
> Vx Dog(x) A [Vy Brother(y,x) & Loves(x,y)] = Happy(x).
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3. No dog bites a child of its owner.
> Vx Dog(x) = —Bites(x,Child(Owner(x))).
> —3 x,yDog(x) A Child(y,Owner(x)) A Bites(x,y).
> Vx Dog(x) = (Vy Child(y,Owner(x)) = —Bites(x,y)).
> —3x Dog(x) = (Iy Child(y,Owner(x)) A Bites(x,y)).
4. Everyone’s zip code within a state has the same first digit.

> Vx,s,z1[State(s) A Livesin(x,s) N Zip(x)z1] = \[Vy,z22LivesIn(y,s) A Zip(y)z2 =
Digit(1,z1)Digit(1,22)].

> Vx,s[State(s) A Livesin(x,s) A 3z1Zip(x)z1] = \[Vy,z22LivesIn(y,s) N Zip(y)z2 A
Digit(1,21)Digit(1,22)].

> Vx,ysState(s) N Livesin(x,s) A Livesin(y,s) = Digit(1,Zip(x)Zip(y)).
> Vx,ysState(s) N LivesIn(x,s) A LivesIn(y,s) = \ Digit(1,Zip(x))Digit(1,Zip(y)).

WS S e S o L3 | 5 ol o5 [language-determination-exercise] A Y

(Y 63X 4) LS e J b 5 o S A

Va,y,l SpeaksLanguage(z,l) N\ SpeaksLanguage(y,!)
= Understands{x,y) A Understands(y, x).

::ﬁuagtgglﬁ)'dd@bj«l@wl\ﬁﬁ%ﬁwy}}.y

Vz,y,l SpeaksLanguage(x,l) A SpeaksLanguage(y,!)
= Understands(z,y).

S a5 sl g4 e Gl 4 1y 5 OV L2
Dgh s Fwda e 035 Sy <
B)ls (gdate Ll 2wgy <
Sy 1y ealatal 5y 50 ul 5wl 5 dlad game 45 ASL wdls bl o
doas - Chls L canys VY
Sl sl s45 0 Gl 5l (G s LlJ-Jl) iz sahax S XRumpelstiltskin « Ix .
S Jolt s o ool s> e s 5 ol sie Gin 3 (5355 55 stber
D g e g
el pdilo iy (VX Y o
W Sl odal T2Y-A oS 3 &Sy g Sso e ol s> 1 [peano-completion-exercise] .\ O
ols 51 S S o iy S5k Ly NatNum(x) 8 43S ey 534 o350 ol S 50

S o S o Kb g M e 6 b5 S 0T 5w ol
K dagl cou &S LS o iy x|y eyl 4 (F-A) dslee : [wumpus-diagnostic-exercise] .\ #

A3 S 3 3l asr onl o5 6l 1 R0s s 3 el o el o Sl e
S
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odd Olgy JVs U eds edalin SUT 51 50 oS s | oS il ol e
o Al ed GUI e STaS S e o il 015 ad S Bl gl o
Sl Sl @f@ﬁatﬁﬂuuwd\)b e S5 sl Jis S sl ULl pan
Sy A e de 50l LOT 5l eslitdd b o e 5o b e 18 il e
J (F-A) dolae b sl 5o L doas med 88 5 Ao s Il S5 0 Glaie 55 15 0536

MﬁbbJL‘lAH}jﬂf&‘}@\

YA

¢ GrandChild N jums aeoy  (glp #3230 Jsel @ [kinship-exercise] .\V

« FirstCousin « Son < Daughter « Sister . Brother . Ancestor . CreatGrandparent
Iyl s w.ofm b iy 5 Ao s Uncle s Aunt « SisterInLaw « BrotherInLaw
Jil-‘"‘" dj.\s‘ J’J‘“‘"Jn}"" d)\ ‘L\SJA L;.E;.A)b b ;QJ"J’J C,.MJ\ GJJS Q&A L}.L‘)L'I’l ‘\SJ\.:.«S ‘.\.ﬁ

rL@J 4&)420 JY.LL.»:‘ V.:.w.:..w Lg.i )‘ ealaa! l; J".I’““".’.)" b V-A Jg,& ;J‘fb- CA})J DL L;«ﬁ‘
Elizabeth S5 X35 Ao Of 5l 5 (TELL) a8 oMol O & Llad g oS 1, SMex
ZeS Bugenie slus| 5 cS Zara S50 50 Lwlis Diana ol sl s (oS

George M Mum

Spencer M Kydd Elizabeth M Philip Margaret

DianaPCharles Annep{Mark Andrew ) sarah EdwardM Sophie
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