Fall 2008  Math 225 Miniproject for Chapter 1, Section 7

There is a pencil-puzzle known by several different names, some of which that I've come across are
“Paint-doku”, “Pencil Pixel Puzzles”, “Picture Puzzles”, “O’Ekaki”, and “Nonograms”. Since the first
term that I came across for this kind of puzzle is O’Ekaki, that is the term that I am going to use. The
puzzle, and some basic strategy, are described in the following pages. In the following, I am going to make
a distinction between an O’Ekaki puzzle and an O’Ekaki solution. A puzzle is one where the grid is still
blank. The dimensions have been determined, as have the numbers that are the clues at the top of each
column and start of each row. A solution is a filled in grid that is consistent with the clues. (Note that in
O’Ekaki the puzzles published are in general recognizable pictures, hence some of the names, the puzzles
do not have to be restricted to those that make pictures. A lot of them look more like ink-blots either

way.)

(a) Consider a 2x2 O’Ekaki grid. Note that there are 16 possible solutions. Prove or disprove the following
conjecture: There are 16 puzzles, each of which has a unique solution.

(b) Form a conjecture for the number of possible O’Ekaki solutions for a general grid of size m x n. Prove
your conjecture.

(¢) Find a counterexample to the following conjecture: Every 5 x 5 O’Ekaki puzzle has a unique solution.

MSUM MissioN: We develop knowledge, talent, and skills for a lifetime of learning, service, and citizenship.



weo am 03 "Yoe[q oq jsnm (If pue ‘HI ‘Dl [ mox ur sarenbs 991y} [e1jUL0 37} ‘OsBD
Aure Uy o TWmM{09 03 3O PUSIXS pmom I ‘aqrssod se JYILI Tef S JuaM JI JT S ‘T
TImyoo 03 IS pusyxa [ 31 ‘ofqrssod se 3397 Tey Se ST sarenbs yor[q oum jo dnoid
a1} 31 “reqrus st [ Moy “sorenbs suru 9507} US¥oR]q AJUOPLUOD UED 3M 0S "UT PI[[Y
ore 1 ySnoxyy ( wox serenbs a1 ‘sarenbs yoe[q g1 jo dnoid sy Iof SUOKLIO]
aqqrssod a1} o Inoj [Te I 3 "OF 03 (I 10 ‘NI 03 OI ‘AT 0} I WoIJ 03 Pmod I oy
-mqrssod I9j0 991y} T 919t “TI orenbs y3noxyy 1 orenbs mox 03 [[A913 ‘Po|
o1} uo Aem oy e 1e)s £31) J1 ‘sorenbs YoB[q SANOSSUOD ZT Ie SISY3 ‘MOI 3y}
I SISYMATIOS T MOI J& J00] MON ("0I9Z B TiIMm pasrew s 31 ‘Ajdumoe A[aInus St mo1
® J]) "Yoe[q oq jsnm saxenbs GT [y "SIy} wer) I191Ses Yonuw 393 3,use0p I ,'GT, SAes
-}Jo[ 9y} UO ISQUINT 3T} PUe ‘JI UI Sarenbs GT JO [30} B SBY J] [ M0I N0 JI9Y)

*93yM A[ejTugep oIe YOIA PIe oB[q oI UIE}IsD J0] MOTY NoA sorenbs forym oumm
-10)9p 03 ST 3UIA[OS 0} oL Y], “oTenbs a)mm auo 1sBa] 18 Aq 19730 [orS WO pajere
-dos aq [T sdnoid sexyy esety pue ‘sorenbs Foe[q 0my Jo dnoid Istoue pue ‘orenbs
yoelq o[uis ® ‘saxenbs yoe[q omj jo dnoid B ‘yg3L 03 o[ WO ‘oq [ 21913 ‘3
mo1 uj "sexenbs 3oe[q 22113 Jo dnoid o1y aA0qe 9q [ sarenbs ¥ov[q 97 jo dnoid
1) ¢ UWIM[0D I 0 "SISqUIN 37} St 30uanbos aures a1} moyjo] skeme sarenbs joe|q
j0 sdnoid Y, "9oIy} UM SuO pue ‘sarenbs YoB]q 9AY [ SUO ‘sarenbs yoelq jo
sdnoi3 ayeredos om) aIe 9101} ‘f IM{0D U "oxenbs 8)mm oo Ises] I Aq pajeredss
‘aumyoo a1 Ut saxenbs ¥oeyq moj jo sdnoid sjeredas om} oIe 9191} eI} STRS ST,
% ¥, SAes 11 "o mo1 Je Joo[ mo) “Mdms oq M sarenbs oIy} Sumrewmal oy} pue
‘sozenbs }o®[q 9AINOSSTOO SATAM} 9q [[IM 919} ‘T Mol Tl ‘Apreruis “Adwe aq [
sorenbs Sumuremal oy} [[e PR ‘Yo¥[q oTe Jer) T UIm{0d TI SaIenbs 9ANno9suod moj
0 dnoi3 e aq TA 910T]) ‘PaAJos A[3991100 ST 9]zznd o1} Uy Jer} SUeSW STT, , F, B
st ummyo9 a1y Jo doy oy} 3y (‘Surumnod IoTses 10 9B 03 IOYONY) ARYSS oI UWT[0d
pue mox yyy A1949 Sumjeredas soul] oY) UMN[0D YIF[eM]} 93 ¥ UMM[0D Je J00]

ONWIMIriHO943008Y

TO 0T Q% O ==

14
3

v|e

ABEEEBEEHEEEE

zle|v|S|L|S|¥|E|C

“x0q Jy3u 10m0[ a1 ST Of axembg *doy o1} WOLJ M0I PIIY] 3T} SI O pue

“339[ 91} WOIJ UWM[0I PUOISS 3T} ST g 0S "SMOI PUB SUIIT[0D STf} 03 I9JAI 0} 3STL [],2M

181} S19739] oIe OpIs JYSU 91} pie wooq o1} uo[y "Mo[aq d[zznd a3 Jmo Jo°Y)

-o[durexa e e 00 03 ST SYIOM ST} MOY purjsIepun 0} Aem jsefduis oy, ‘Jue[q

1391 9q PINIOYS YOTYA PUB UI PaI0[0d 3¢ PIIOYS SaTenbs yomjm jno om3y 03 paau noA
[re axe weiderp a1y Jo 9pIs o[ pue doj o1y Suole SISqUINU 9} ‘9[2ZNJ [9XI] B U]

-pur [eorS0] & pue Touad © ST paxmbai sI 181 [[V

"yjooq STy} ur sexmjord 9} MeIp wed NoA ‘JusTe) ONSTIe AR AR NOA J0U 10 I9IYM
LOI1JNPOLU|

PUllAl |e21307 3y} Joj saduajjeyd |ensip
i Sdjzzng 3Xid
1 uixajdia

-y RN

_ ; ‘amrepe P
b JQDI W»Svi ~$0><i.<% m> faw R} NQ— .YQ\H%

. 100 ﬂ&ms& wmiﬂ_é\.w\\:,_g“ i




148

‘ST a¥[1] s¥[0o] ey 9jzznd e Sp[eIk ST} Jo T8 3ummoryo yey} aaoqe
orenbs 9)IM © 9ABY U} PUE ‘IST}IR] Xenbs o0 puejxa SN soxenbs yoe[q somp
70 dnoi3 a3 ey} SURSW SH, ', B ST UWI0 87} JO doj o1y 1B I9qUINT TWOJ}0q ST}
‘0) Mmoo UJ "M [[e oTe [3 pue ‘13 ‘g3 serenbs ‘oSIMaYIT o3y ST (§8) dnoi3
a1} onoqe axenbs o1y 0s ‘f UWMI0d UL ¢, 313 0} spuodsalod STJ, "UTM{00 9} JO
10370q ST} T8 SoTenbS JO¥[q SATITIOASTOD I} ST IST} ‘M0U *q ummyod uj *[[ pue
A1 sorenbs uy [[j 0§ "PAUSYDLI] 2q JSTI SATENDS JOB]] URAM]] STWOD JPT} sarenbs
oy AR yeTy) MO 9M ‘(,6,, B) UHIM[OO 3T} JO }J9] ST} Je I9qUITU 9U0 Auo s,2191}
ooms ng "serenbs xoe[q jo sdnoid oyeredos ao1ryy o1 2197, [ M01 B F00] MON

ONWINF I1HD43008Y

x

x

x[x
x
EEE
|

WO 0T O DL~ —

x|
x[x
x[x
x| x]
[ [x
x|x
x|x
L

o [ [ [ % [x

o [x [ e [x
% |x % |%

o o % [% [X [x
™ ™)

<~ ™

<+ % [x

© ™

N o

0 ™
n ™

:s1y3 91 Susooy azznd
o1} T JNSeI § PUR Y SUmM[0d I OL30] JeIWIS “93IM o] [[E JSTUL UWN[0d 313 JO
sorenbs soaty d0} 9T} T3 MOTY OP T0A Jnq ‘TOIYM J9A MOUY 3,U0P NOZ "UIM0) 12T}
11 arenbs ¥oelq [eUY ST} SUrRIN00 [ 10 TF 19TFIL e} MO noA 13 axenbs uwaxoe[q
noA 9ou() "serenbs ¥oB[q SANNOASUOD IMOJ SAEY 0} ooeds y3nous aq 3,Up[mom
9101} ‘3, URIAM 1 JI 9SNB09q ‘YOB[q 3¢ ST 18 orenbs “T wmmiod wr puy “Adme
aTe yeI[) 2A0QE SaTenbs a1y [T 0S ‘Jyj oxenbs puokaq dn puagxe A[qrssod 3,meo dnoid
a1} “sexenbs oe[q 9911} Jo dnois ayy Jo red 1 Y 90uTs ‘sny, saTenbs oe[q 2217}
70 dnoi3 ayy jo yred oq jsmm axenbs yery 0s ‘Apeaire arenbs ¥oe[q U0 ST 9197} ‘W
WUIN09 U "9} 9q JSTT saIenbs SUTRWaI ST B ‘910J0191[], "paua¥oe[q Apealre
orenbs suo aaey moq pue ‘doy oy 18 T, KBS qiog O PUB N SUWMIOD 1B 00T

ONWINFI1H9430d08Y

x x [4

W00V O DE =

©

<

™ o x [% [% [X
™

< o

D ™

0 ™

< o [%

™ o]

)

:ST) 9] S¥j00] Mot 3yzznd
oy, *Mdms a1e sarenbs om} SUMITRTISI YT, -sarenbs yoe[q moj jo dnoid oy} syeW
0] paUa¥oe[q 2q ISNTW FO pue ‘P ‘F° sorenbs pue ‘sexenbs ¥oe[q 211 Jo dnoid

oL

a1j3 ILIo] 03 or[q oq Jsnut F[ axenbg s[dwrs are wmm{oo a1y ur sexenbs Fururemwol
o1} ‘X TR THIM PayIRW S, 90u() 93myMm ST g3 arenbs og ‘ummios oty jo doy 9: e
sIaqumu 313 £q payeorpuI se ‘sarenbs 3oe[q 991y Jo dnoid w0y 03 woo1 YANous
aq 7,upmoMm 197} ‘serenbs yoe[q 1moj jo dnoid jeryy mofeq arenbs aymm U0 Ao
9 P[NOA 9137} 90UIS Jng "PIULIO] 9q pmom sarenbs 3joeq moj jo dnoid v vy
s1om g3 orenbs J1 “Teymus st g uwmio) “fdms aq 0} saey [e sorenbs Jururenral
YT, 34 pure Y 9q jsnu sarenbs joe[q 0m] Jo dnoid oy pue [ pue ,M_..v.E aq
jsnm saxenbs yoe[q 9213 Jo dnoid ayJ, *mo1 91 Jo souereadde o\ﬁmw a} BH.:E mou
9\ "UONEULIOJI JO S30] ST $9AL3 33 oxenbs ur x oY, (30p ® asn 03 10j01d SIOA[OS
awog) ) ur X, S[Y & Summelp Aq sty sjeorpur oA\ “Adms aq jsnwm 33 orenbs og
"9SB0 91f} 9q 3,ITRD YOTyM ‘sarenbs Jor[q 9ATNO3STO? Mof Jo dnoid B 932a1d pnom
3] ¢ut poq[y o1om 33 orenbs j1 weddey pmom Jeyp “serenbs yorq som) Jo dnoid
® 2A0qe sorenbs ¥or[q oM} jo dnoid e oaey] [Im I ‘pojeidmmos UL ‘POUSNOR[]
sarenbs )1 Jo 9a17} SBY ApeaI[R 3] UWMI0) "MOU SUWIN[O) SWOS I8 OO S,30]

ONWIMIFrIHO43d08YV

p
1
y
6
4
0l
P
2
q
e

EEE
vi€g|T

ST} 9] S}00] 9]zznd oy} MON “UI eI
TTg ted 9 0s )1 Jo 1red © 9q Jsnur JJ arenbs ‘sa03 oaf Jo ms%ﬁm Emwu ap %oa% uww
-JBTI OU *9SIMOYI'T "I J1 [ WD aMm 0S ‘§oe]q SAeMTe S FJ oTenbs pq& 99s am ‘03 med
sarenbs ¥oe[q 27 Jo dnoid 1391 1) 19TM Saoe]d SAT} o1} T8 SUIYOO] OS ‘WIAMIA]
I soeds oymm A1oyepuem o) M sarenbs yoe[q aay jo dnoid .oﬁ nd 03 g3nous
j0u ‘)1 Jo Jy3u o} 03 soxenbs oM 9T AUO 9ABS] PIIOM JeY) 9SNBIAq ST 3,TED T
wowmﬁ o1, jON ¢[} 03 g3 sexenbs ur 03 1 we) “[y 03 HJ 10 ‘Hy 03 ([ ‘DJ 03 ow._m.« 0} mu
HJ 0} v sexenbs ur 03 wed 31 ‘Tram (03 saxenbs yoelq Jo dnoid jyer o1y weo 1oy M
*20eds oyIyMm 9110 359 T8 Aq Pajeredss aq ‘9smoo Jo ysnm sdnoxd om asayy, ISuay
ur sarenbs aAg 1j0q ‘serenbs Yoelq Jo sdnoid omj sey j] ] MOI 9B JOO[ MON

ONWINMIrIHS943d08V

00D O L~ =

v

E|E[E|E|V|EIE|E|E
Cle|v|S|L|S|P|€E|T

ST} o¥[1] S¥[00] Mot 9[zznd Im() “Jor[q 3q ISNI sarenbs 910w 10 SO B
SUMILIa}ep sAeM[e o NOA ‘UMWN]00 10 MOI YT} UT SaTenbs jo tequmu o3 ey weiy
1918913 ST 1P} UWM[0D 10 MOI B UT ISQUIMT S[SUIS B ST 219U} IOASTUSI A\ “UT 9SO} [




-3uoy $T Auo s ey} dnoid
2 [y 3 orenbs 0} WY} J09UU0D 0} ABM O § 2191} 9sNBIaq ‘Adure oq jsnu Jy3u
a17) o saxenbs JyS1e oY} pue ‘Ul PAY[Y ST ueamiaq ur SUMIAIoAS 0 "JSB] Je ‘arenbs
HT oY} 0} 219y} WOIJ PUsxa jsnw HT jo dnoid sy} ‘ur pa[y SI  arenbs somg

EEErENdREE R W
¢ ordurexy

mEE____________________ EEEE NSNS
: "Yoe[q Suteq
s,aTenbs MO 91} JNOYILM ST} Op 0} ABM O S,0157], "SoTernbs WIAS JSI 9T} UT
117 3snw 1noj jo dnoid a1y ‘4T Jo dnoid a1y Jo 1red s1 6 axenbs Jeyy USALY "Hor[q Ore
77 Y3noIy g saxenbs og -erenbs IUTH oY) 03 JYIL O3 WO} PUSIXS PNOM I ‘JY3LT
Kem oy Tre payre3s sarenbs 4T jo dnoid oy Iy orenbs pugzz oy} 0} puUSIXe pmom
11 7B} SURAW Jer] "(93yM oq pmom orenbs WY o)) orenbs WIXIS oy} UI MEIS
pmomm sorenbs T jo dnoi3 oy ‘eqrssod se 3a] TeJ Se SI sarenbs moj jo dnoid a3 J1

I A T 0 (0 0 )
7 ordurexy

EEEENEEE SN EEEEE
"¥[9®[q 9q JSTU Sarenbs SUII S[PPI 9T} ‘G7Z JO MOI 91 Ul saxenbs Joe[q
2ATINO3STI00 /T 91} 99%d M0A MOT] I9JJRT ON “M0[aq Umoys de[1oA0 axenbs-oum oy}
S918aI0 ST, “M01 axenbs-G7 oY) JO YIPIM ST} JO JTey Uey) I8pIM ST /T JO ¥o0[q 7]
ENES EENENTRERER B AR RN |
T ordurexy

"so[zznd o1y 3ur
-AJOS S[TYA I3JUNOOUD JYSTUI NOA OL30] 97} MOYS Jer} SMoI S[dures Mof e oIe mo[og
“pazfreure Sureq UMM I0 MOI ohoads oy Jo snyeys jussaid oy} pue SIAQUINT
ot} wo puadap STUOISIOAP 9T, *X TR THM PIYIBW 3¢ PIIOYS YOTM PUR PIUINIB[G
9q pruoys serenbs TOTA 0} SB STOISIOSP [ROL30] SULEW PUE ‘SWIT © B U0 ‘UM
-109 2 10 Mmo01 © SuIzA[eue U0 paseq ST 9[zznJ [9X1J B SUIAJOS USYM UOISDSp 1oAY

“sapzznd [x1d bunadipyS-pulpy ‘SsLIas SIY} Ul 500q
worredmon a1y A1} ‘0A[0S 03 S9]ZZN [OXIJ SI0W PIJU Pure J00q ST} YSIu nok I
*9)TM AT9)IIop 10 or[q A[O}IUnep 9T} S J1 Jery) UTe11a0 oIk noA sseyun arenbs e
I [[1J 0} 30T [NJoIeD 9q 0§ “SuoIM JUSM NOA SI9TM MOUY },U0P PUR UONOIPRIIUO0D B
TO®S1 NOA TS I0Fe] SO S[NSI SNOI)SBSIP 0} Pe9] Ted JU0IM Ienbs o0 UsAD
w Sul[y ‘9sIMoo O "UONETLIOJIT SI0TI [ONUI OJUI S9PBOSED BJep JO JIq [RUONIPPE
om0 3snf Sumag ‘meyjo puy o o3 03 Suryemos sAeMIe S 2191, “IOPIRY YUy} Isul
‘sorenbs umotspun Aue jnoqe SumpAue opnjouod A[eor3o] 03 Aem ou s,2I97} JUI}
noA axeym Surafos ur syuod 193UN0IUS NOA J “IoPIer] ot aIe sarmjord 10331q oY,
"SeM 9UO ST} SB SUITes yoows St 2q 03 Jooq sTp} Ul sayzznd a1y 30adxe 3,uoq

ONWINIri1HO943008VY

|

|
!

Y00V O O -
1

r«mvmmnmvm_mmmvw
14 1144 Sirieje
“JROq[TES
"E[I0A "oy ST “T[ *axrenbs Teuy oy, ‘Wl ur arenbs ojmm B pue 1w oum«swu MM«M
B SATT[ JSIU [ UWN[OO PUe ‘9}IGM SI I 0S ‘PIYSTUY SI Y UWmM[0d «.mﬁ ST [[93 wmy
I qorm ‘W8 pue y3 ur serenbs yoelq yyum § mox gty sn $39[ ST, "Y0B[q [[e oI
al pue “of *r o ‘oymm oxe 8 pue 93 ‘q pue 0 SUWMIOd I S[YM Y[9B[q 9q 03
pasu gl pue g1 ‘g uum(od uJ "Yoe|q SIe gy Pue ‘)f ‘(F pue ‘OJTA ST ‘Y9¥q ST T}
B} 99s 9 ‘J M01 JUTHTIIeXy "YI®[q 9q 0} [J pue ‘T ‘HF ‘dF S90I10] ST, "o3Tjm sie
10110 3581 913 0S ‘YOB[q ST HE ‘D UWN[00 T8 JUIHOO] MO ST m ‘qe .vnm .MWEB ore
09 PUE ( *210J219Y(, "9JIM 2q ST H3 0F 'JOB[q 8q IS o PUB [3 ST “3uore
MOT[0] *o[qnox) 3uraey 1,104 9SO U J1q “YSIIY 03 J[qR 9q pmoys nok Mot £g

ONWIMriIHO933008V

x[x =

i

x

<t|w0)v|

x x

x
x X x|x|x
x| S > B [x [ | x
x x

12

BEEREEEEE
e|v|S|L|S|P|ele

“POTIBAI 9A,3M JRYM S, 919 "9IJM )P pUR * ‘o€ soyem
TOmA ‘93m ST HPp 0s ‘saxenbs Foe[q oAy jo dnoid e m&quw%om%ﬁmu MMMW .MM.ME
99 3,ued 9p arenbs ‘p M0I U "X We [ PIYIRM 9q WD sorenbs Sumremor o
ITe 0s ‘0 pue q smo1 935]dmroo pappe Isnf oA, am sorenbs Joe[q oY, .xomi wn skemre
M4 Jp pue ]9 serenbs ‘saoeds oymm x1s a1y mr of sorenbs JO®[q ITOJ ST} MOT]
.Su.HmE Ol ‘[ UWM[0D U PUR ‘YOB[q 9q JSNW {2 pue ‘HP ‘HO ‘Hq sarenbs ‘g qﬁ.ﬂ:oo
UI "II2A 9IS 91} U] "9 pue ‘Jp ‘g0 ‘4q sarenbs uaxoe[q og "YO®[q 9q jsnu sarenbs
S[Pprur moj o3 ‘ur 03 Asyy moy Isyjem o) “serenbs Foe[q 2A jo dnoi3 e poy 03
D991 3e1) saTenbs S)IyM XIS ST 9IST], "4 UMIM|0D 03 J9Bq 05 mo.uoc jsome a1,9M

DOV O L~

=[x x [x [x
o P [x [x T [

o o] [x [x [x

ONWIM¥riIHO933008V
x|x x
x| x

Z
2

WO 0D 0% O = —

[x|x
x|x
x|x
x|x
x|x
x|x
x|x
LIE

o [x [x[x [x
o o x [ [x[x
@ o

)

™

-

[

< o] [x

© ™)

N
~[x[x[x[x
fx [x % % [x %




662 FOVd ‘SUAMSNV

~
oo~
N 6 o
N o

— o o
—o N

— 0 o o)

— o< <]
—— <o m ol
N oo
@ o= ol
~ < o)
10 ™™ o]

— WD N~ o
N N®

ovufeu|eo|  [eofenfeul
QUEN ()

=

B

<t v

~ o ]
<~ o |
w0 o
~ ]
™ o

— |
© O
™o

Ooopnonme mo B8 B SESEEEEE

‘gordurexa oum 981}

puejsiopmm A[my 10K Jt §00q ST Ul sopzznd Uy M SOUNYD 19149 ¥ AVY
“3AO(E POQLIOSOp SUOHETYIS ST} JO JTOS JO TonemqUits ¥ SUMIU0D O8[P MOl

[Enunnnnnn EE _ SEE B BESEEURUE

6 opdurexy

L

CTT I T T =TT f el

-3A0qE PAqLIDSSP STOIFRIIS 91} JO SIS JO TOWMUIGIIOD ¥ SUIPIUOD MOI ST,

EEEEEEEEEDEES 0 SO SRS

g opdurexy

LR 5 HRnAnOOA
“PIEMIORYSIEINS MOU ST MOT ST} JO 1S9 o) HuIA[og “PauLIO] aq oM
}007q oTenbs-9AT} B 9SIMIAYO S0IS *3)TOAA 9 JSTITL SR S1() 1t axenbs Adwo oy,

EEEEEEEEEEES . - SEEEE RS
, ), ordurexy

FEIEEEE o I —
2y AT9yTUl ﬂ Jataty) ae saxenbs 9soU],
-gaoeds orenbs-oaIy pue arenbs-om} St} O3 1K 5 yoolq axenbs-oay oYL

L1 =[] T
o ordurexyy

EECLTTTTIEE
wnl 110 aanidy o) peau Aeut
J. onr Od aur ut :C
[euontp

W 0q (v jsnu goaenbs jsom
@ v puw om) jo dnoxd v 10§
) 03 oqenbs 101 BUO JSLI|
4 aq e voxyy jo dnoid
suaddwy Jwym 00| e
TITTITIINY

sosunbs omy snl s

LTINS
¢ ordurexy

G T TR
“gSnoIyiyesIq B JosmoL 9A13 03 oM 10 JIEl

nox "Yoms 328 104 usyM ST} 12Uy *MOI 9
ST }9] TONRILIONT JO arenbs axom auo jsnf Jume
u8u 14310 oty ‘TORIPPE UJ *(31 Jo Jo[ 9T 03 ST
TWOOI 3q 3, UP[TIOM 21973} ‘A 312/ 7T arenbs Ji)
7 PU9Xd JSNU JI PUR ‘sorenbs aum jo dnoid @
e} MON "¥or[q ST srenbs 210w 9UO JBY) MOUY
CECET g
*9InS 10J MOI 3T} JNOQE IS[3 FurpjAue [0} 3,UBd

AEARAEHOEE

[ABBRABAREEE : LTI
“2]IM 9q JSTITI PUS 91} 03 €T arenbs woij sarend [[v ‘osw0 10110
ST 31 Jo 31 913 0} orenbs oty 0 ‘¥oe[q SI IMOJ padl s1 JO 391 9
o1 1eyre oS “dnoid orenbs-aay oy jo 1red oq &
EEERNEEEEE




