
 

IF d AND B ARE ARBITRARY INTEGERS THEN AN INTEGER d is SAID

TO BE A COMMON DIVISOR OF 2 AND b if BOTH dld AND d b NOTE

THAT 1 IS A DIVISOR OF EVERY INTEGER SO THE SET OF THEIR

POSITIVE COMMON Divisors is NONEMPTY WENOW OBSERVE it d b 0

THE SET OF POSITIVE COMMON DIVISORS of 2 AND b is INFINITE AS

EVERY INTEGER SERVES AS A COMMON Divisor OF Q AND b HOWEVER

WHEN AT LEAST ONE OF 2 AND b is DIFFERENT FROM 0 THERE

ARE ONLY A FINITE NUMBER OF POSITIVE Common Divisors AMONG

THESE NUMBERS THERE is A LARGEST ONE CALLED THEGREATEST

COMMON Divisor ged of 2 AND b

DEFINITION LET 2lb EZ NOTBOTHZERO THE GREATEST COMMON

DIVISOR OF 2 AND b DENOTED BY Gcd aib or aib is

THE POSITIVE INTEGER d SATISFYING THE FOLLOWING

i dla AND dlb
ii if Cla AND Clb THEN C Ed

EXAMPLE THE POSITIVE DIVISORS OF 12 ARE 712,314,6112
WHILE THOSE OF 18 ARE 11213,619 18 HENCE THE POSITIVE

COMMON DIVISORS OF 12 AND 18 ARE 71213,6 SINCE

6 IS THE LARGEST OF THESE INTEGERS WE CONCLUDE

THAT Gcd 121 18 6 OBSERVE ALSO agedC18,121 6
IN ADDITION aged 12118 gcdl12118 egad121 18 god 12118 6

The Greatest Common Divisor (gcd)



EXERCISE 1 i LET 2lb EZ NOT BOTH ZEROAND LET It IN
PROVE THE FOLLOWING i iii ARE EQUIVALENTi

i dla dlb AND if ClaAND Clb THEN C Ed
ii dla dlb ANDTHERE Exist sitez SUCH THAT dstbted
iii dla dlb AND if Cla AND Clb THEN clot

WHEN i iii HOLD WE say dr gcd.lab

SOLUTION WE FIRST OBSERVE it is ENOUGH TO SHOWTHAT

i D Cii Cii iii AND iii i SINCE FOR INSTANCE

TO SHOW ii D i WE USE ii Ciii Ci

i ii LET S hautbs author 0 VITEZ g
WITHOUTLOSS OF GENERALITY WECAN ASSUME THAT 2 10 THEN
WE OBSERVE THAT 121 C S SINCE 121 a U 1b 0 WHERE

0 1 if a 0 AND 0 7 IF 2 0 THEN S is NONEMPTY

AND BY THE WELL ORDERING PRINCIPLE S HAS A SMALLEST

ELEMENT of THEN DES AND BY THE DEFINITION OF S THERE
EXIST INTEGERS Sit C E SUCH THAT d d S 1 bit WE

CLAIM THAT D gcd dib TO PROVE THISCLAIM WEOBSERVE

BY THE DIVISION ALGORITHM THEOREM THERE Exist 9 it C 2
SUCH THAT D f dtr WITH ET Cd THEN

r a g d a flastbt a n g s b C ft
IF T 0 THEN re a U t b 5 WITH U 995 Tie off
THIS SHOWS THAT RES AND So d Er since d is THE



SMALLEST ELEMENT OF S CONTRADICTING THAT r d WE

THUS HAVE THAT 5 0 So D f et FEZ AND dla
SIMILARLY BY THE DIVISION ALGORITHM THEOREM THEREEXIST

9 r EE SUCH THAT b q dtr WITH 0kt Ld

THEN

r b g d b g'lastbt d CF's b n g't
IF T 0 THEN T E S CONTRADICTING THE CHOICE OF Ol

THEN M o WHICH IMPLIES THAT d b HENCE d is A
COMMON DIVISOR OF 2 AND b LET C BE A Positive COMMON

Divisor of 2 AND b THEN Cla AND Clb WHICH IMPLIES

THAT Cla S Clb t AND so clastbted THEN

clot AND SINCE Cyd o
g CE de THIS SHOWS THAT

D ged aib

ii iii BY ASSUMPTION WE KNOW ella AND dlb
LET CEE SUCH THAT CIA AND Clb RECALLTHERE EXIST
Site SUCH THAT astbt D BY HYPOTHESIS THISSHOWS

THAT clods Clbt AND so clastbted
iii i By Assumption WEKNOW dld ANDdlb suppose
NOW THAT 42 AND Clb THEN BY HYPOTHESIS clot
THIS IMPLIES THAT 14 E loll D IF c 70 THEN CED

AND WE ARE DONE OTHERWISE IF CLO CL C let Ed
AND THE RESULT FOLLOWS



REMARK LET a b C IN THEN a b IFF 2lb ANDbla
TO PROVE THIS WE FIRST OBSERVE IF I b WE CLEARLY

HAVE 2lb AND bled SINCE 2 2 FOR EVERY DEZ

CONVERSELY if 2lb AND bla THEN 121Elbl AND16 1 21
THIS SHOWS 121 1b SINCE a b 0 WETHEREFORE HAVE

THE INTEGERS a b

THIS REMARK IS VERY USEFUL TO PROVE TWOGIVENNATURAL

NUMBERS ARE EQUAL

EXERCISE 2 LET 2 b C 2 NOTBOTH ZERO PROVE THE

FOLLOWING HOLD

Ci aib bid
ii aib l a b ai b C ai b 121 Ibl
iii ain 1

iv dio 121 if a 1 0
v if b40 AND bla THEN aib lb

SOLUTION
i LET D dib AND dubia NOTETHATolla AND

dlb THEN dlb AND dla AND so dld't SIMILARLY SINCEd4b
AND d d WE HAVE data AND d b WHICH implies dated As
d d AND d dt BY THE REMARK WE HAVE d d

it WE WILL PROVE THAT dib L2lb THE RESTOF THE



EXERCISE IS SIMILAR AND THEREFORE LEFT TOTHEREADER

LET D dib AND dial a b NOTETHAT ollaANDdlb THENWE

HAVE DICHd a Ams dlb THIS IMPLIES THAT DIDA SIMILARLY
SINCE d d AND d b WE HAVE DMG ta 2 AND DAYb THUS

DAId Since d also AND d dydd WEHAVE obdt

iii WE OBSERVE THAT 7 2 AND 7 7 THEN 9 is A

COMMON DIVISOR of d AND 1 SUPPOSE THAT 42 AND
CIA THEN 14 Eh WETHEREFORE HAVE din L

IV LET 2 EZ 210 NOTE THAT 212 AND so 12112
IN ADDITION 121 0 So Hl is A common Divisor of
2 AND 0 SUPPOSE NOW THAT CIA AND CIO THEN

14 E 121 AND so Celal THEREFORE dio 421

V LET BEE bfo SINCE b b AND bla WEOBSERVE
Ibllb AND Ibl la THEN Ibl is A COMMONDivisor of a
AND b SUPPOSE NOW THAT Cfd ANDClb THEN 141 lb
AND so C E Kl E lb1 THIS SHOWSTHAT dib Ibl

EXERCISE 3 LET d b E ODD INTEGERS PROVE THAT

Cd4tbh 2 16 16

SOLUTION BY EX 2 V IT SUFFIES TO PROVE 16 24tbh 2
FROM THE BINOMIAL THEOREM WE OBSERVE

2 11 feoff yky4K



1 44 141.243 14 442 143 eel3yt 4 l6x4

Y4t8Xy3t24X2Y2t32X3Yt 16 4

WENOW OBSERVE THERE EXIST 9 is C Z SUCH THAT
2 2919 AND b 25 7 BY THE ALGORITHM DivisionTHEOREM

WE THEREFORE HAVE

24 29 1 t 1694 329312472 87 t 7
b4 25th 1654 3253 2452 test 7

THEN i
d4tb4 2 1694 3273 2492189 16543253 2452 85

24th 2 16174 293 54 253 t 249789 245485

WE NEXT CLAIM THAT 16 24M2t8M FOR EVERY MEE

SUPPOSE FIRST THAT M is EVEN THEN M 2k KEE So

24m21 8M m 3Mt 7 8.2k 3.2kt 16k 6kt As

f 6kt C Z THIS SHOWS 16 24M2t8m ASSUME NEXT THAT

M is ODD THEN M 2ktl KEZ THEREFORE

24h48m 8M 3Mt1 8C2ktl 312kt tl
8 2kt 6kt 4 8.212kt l3kt2
16 2kt1 3kt2 with 2kt 3h42 C Z

So 16124M't8M THIS PROVES OUR CLAIM
HENCE USING THAT CLAIM WE CAN CONCLUDE THERE Exist

9 l s C Z SUCH THAT

249
2
89 167 245485 165

THUS

a4tb4 2 16174 293 54 253 1671 1651 16W



FOR SOME WEE THIS PROVES 16 24154 2
HENCE 24th 2 16 1161 16

EXERCISE 4 PROVETHATFORA POSITIVEINTEGER M ANDANY INTEGER

2 THE NUMBER gcd.la dtm DIVIDES M IN PARTICULAR

ogcd.ca att L

SOLUTION LET D diatom THEN d d AND dlatm So

d atm a WHICH IMPLIES DIM IN PARTICULAR if M 7

WE HAVE d 1 AND so def 7,14 SINCE DX WEHAVE del

EXERCISE 5 LET 2lb EZ PROVE THE FOLLOWING HOLD

i THERE EXIST INTEGERS X ANDY FORWHICH axtby IFF
aged aib C

ii IF THERE Exist INTEGERS XANDY FORWHICH axtbY gcdCab
THEN gcd HY 7

SOLUTION LET D Carb

i SUPPOSETHERE EXIST INTEGERS X ANDYSUCHTHATC axtby
Since olla AND dlb WE HAVE d ax d by THEREFORE

d axtby WHICH MEANS dlc CONVERSELY BY EX H WE
KNOW THERE Exist sit C E SUCH THAT astbted As d c
THERE EXISTS KEZ SUCHTHAT C dk THEREFORE

c d k stbt k a Csk b th

TAKING X Sk EE Y tk C Z WE HAVE C axtby
THE RESULT FOLLOWS

Cii OBSERVE THE NUMBERS 2g by C Z SINCE did db



THEN 1 THERE EXIST XIYEE SUCH THAT f Xtbyy 7

LET d XM NOTE d So d X AND AMY THUS
d Fx d bqy AND so d ddxtbqY 7 THEREFORE

d'tCh 1,1 SINCE DA O WE HAVE d 1

DEFINITION TWO INTEGERS 2 ANDb NOTBOTH OFWHICHAREZERO

ARE SAID TO BE RELATIVELY PRIME OR COPRIME if gcdaib L

SOME IMPORTANT RESULTS

LET 2lb E Z NOTBOTHZERO THE FOLLOWING HOLD

Rci gcd aib I IFF axtb 1 1 FORSOME MYEE
Rfii if agedcab D THEN aged adba L

Rliii LETCEE if ale AND b c WITH gadldbeh THENable
Rliv LETCEE if albeWITH god ab 1 THEN ale

EXERCISE 6 LET a EZ SHOW THEFOLLOWING

i god 221 11921 4 1

ii gcd 521 21721 3 1

iii if 2 IS ODD THEN god 3213212 1

SOLUTION LET a C 2

i By Rci ABOVE IT SUFFICES TO PROVE THERE Exist Minez

SUCH THAT 221 1 Mt 9214 m L

WE OBSERVE 2211 m t 19214 m 2 l2mt9m thirteen L
THEREFORE WEMAY TAKE MIME SUCH THAT

12mm'Itenn 13mm'IFE hmm



So WE HAVE 2211 9 t 9214 C2 9 8 7

THUS By Rci gcd 221119214 7 FORACC 2EZ

ii LET D 521217213 THEN WE OBSERVE

1 4 i nl
WE THUS HAVE d 352115 352114 THAT is d 7
So de f tiny SINCE d 0 WE HAVE des

Ciii SUPPOSE THAT LEE IS ODD LET D 3213212 THEN

d 3A AND d 3212 THIS IMPLIES THAT d 3212 32 THATis

DII SINCE DX WE HAVE de 41124 SUPPOSETHATd 2
THEN 2132 BY Rliv ABOVE SINCE god 2137 7 WEHAVE

2 2 THIS SHOWS THAT 2 IS EVEN CONTRADICTING THAT2 IS
odd THEREFORE d 42 AND so D 7

EXERCISE 7 PROVE THE FOLLOWING HOLD

i THEPRODUCTOFANYTHREECONSECUTIVE INTEGERS is DIVISIBLEBY6

ie THEPRODUCT OF ANY FOUR CONSECUTIVE INTEGERS IS DIVISIBLE BY24

iii THE PRODUCT OF ANY FIVECONSECUTIVE INTEGERS is DIVISIBLE By120

SOLUTION

i LET a C E WE NEED TO PROVE THAT 6 2 att dt2

WE FIRST ASSUME THAT a EIN WEWILLPROVETHAT 6 212117122

FOR ALL ZEIN LET S LaEIN 6 2Cdt1 dt2 lg NOTETHAT

1 4th 11 2 1 2.3 1.6 THIS SHOWS THAT TES GIVENHEIN



h 1 ASSUME THAT h ES THEN h htt ht27 67 FORSOME

9 CIN WE NEED TO SHOW THAT htt E S NOTE THAT

htt htt ht3 h htt ht2 t 3 htt Cht2

6ft 3 htt hts
NOW OBSERVE htt htt is EVEN SINCE htt AND ht2 ARETWO

CONSECUTIVE INTEGERS AND SO ONE of THEM is EVEN So

htt htt 291 FOR SOME of CIN THEREFOREi

htt htt htb 69 1 3.291 619 7 WITH gtg EE
THEN 61 htt ht2 ht3 AND so htt ES BYTHEPRINCIPLE
OF MATHEMATICAL INDUCTION S IN THIS MEANS THAT

2 att dt2 is DIVISIBLE By 6 FOR EVERY DEIN
NOW OBSERVE 2 att 2127 0 WHENEVER I C f 2 Toy
AND So 6 2 att dt2 FOR EVERY INTEGER 2 Z 2

ASSUME NOWTHAT AL 2 THEN 2 att dt2 0 NOTE

a dti dt2 Cn C r 2 att dt2

C i Cn a C n cat Cn7Cat2

Ct Ga C a r C a 2

SINCE 2 270 BY THEABOVECOMMENTS THE PRODUCT

2 2 C a 2 1 C a 21 2 C a 2 C a 1 C a 6 E EEN

THEREFORE a DH dt2 C2 G t G C t E EZ

THIS SHOWS THAT acdtl dt2 is DIVISIBLEBy 6 FOR EVERY
2 C Z

ie LET DEZ WE WILLSHOWTHAT 24 2647121212133 FOR
EVERY 2E TE WEFIRSTCLAIMTHAT 24 2647121412137 FOR



EVERY d CIN TO PROVE THIS WE PROCEED BY INDUCTION
IF 2 1 THEN 1 Gti Catz 113 41 24 AND 24 24
GIVEN ME IN 1h71 ASSUME hlhtillht2 ht37 247 g CIN
WE WILL PROVE THAT 241 htt ht2 ht3 htt NOTE THAT

htt ht2 ht3 htt h htt ht2Cht3 t 4 htt lht27Cht3

249 4 htt ht2 ht3
NOTE THAT htt ht2 ht3 ARE 3 CONSECUTIVE INTEGERS SO

BY Ci THERE EXISTS G E IN SUCH THAT htt ht2 413 69
THEREFORE 241htt ht2 ht3 htt since

httlht4lht3lht4 249 14.691 24 7191 WITHgig'EE
THIS PROVES OUR CLAIM

WE NEXT OBSERVE 24 2 IH dt2Cdt3 FOR EVERY INTEGER

2 C49 71 2 3Y SINCE 2CdtDHt2 213 0 24.0

ASSUME NOWTHAT a 3 THEN a 3 0 ANDSO THE

PRODUCT C d 3 C a 3 7 l a 31 2 C a 313 C aCa 1 2 2 23

IS DIVISIBLE By 6 THEN 6 C a Ga 1 Ca 2 C a 3 So

6 car C a C I Cd D Cc C a 2 Cc C a 3 THAT is

6 2 DH d12712137 THIS SHOWS THE PRODUCT

2 DH dt2 213 is DivisibleBY 24 FOREVERY 2 C E

THE RESULT Follows

Ciii SIMILAR TO Ci ii ABOVE AND THEREFORE IT isLEFT
AS AN EXERCISE



EXERCISE 8 LET a c 2 BE AN ODD INTEGER SHOW THAT

THE PRODUCT 2122 1 is DIVISIBLE BY 24

SOLUTION LET a c 2 BE ANODDINTEGER THEN BYTHEDivision
ALGORITHM THEOREM 2 49 1 5 FOR SOME fire WITH

TE 401112134 SINCE 2 is ODD TELL0124ANDso TELA3G
THEN 22 49 5

2
1692 895 tf IF F 7 WE GET

22 1642189 7 81292 971 1 WHILE if r 3 WEHAVE

22 1672 249 9 81292 39 1 th THEREFORE THERE
EXISTS KEZ SUCHTHAT 22 8 Rtl THAT is 22 1 8k

THEN 8 22 7 WHICH IMPLIES 8 262 7 ON THEOTHER

HAND OBSERVE 212217 212117121 Ca Malati is THE
PRODUCT OF 3 CONSECUTIVE INTEGERS THEN BY EX Gci it is
DIVISIBLE By 6 SINCE 3 6 AND 6 21221 WE HAVE
3 2122 1 NOTE THAT 3 8 7 So BY Rciii ABOVE
3 8 2122 1 THAT is 24 2122 1

EXERCISE 9 i CONFIRM THE FOLLOWING PROPERTIES OF THE

GREATEST COMMON DIVISOR

i if Cab e 1 AND 2,4 7 THEN disc L
ii if dib 4 AND Cld THEN bic 1
iii if dib 1 THEN Cdc b Gb
iv if dib 4 AND clatb THEN dic bic 7
V tr alls 4 dlac AND dlbc THEN dlc
Vi if calls 4 THEN 2452 L



SOLUTION LET dibic C Z DIFFERENTFROM 0

i SINCE dib 1 AND dlc 4 THERE EXIST Minip9EZ
SUCH THAT amtb.me 1 AND aptcget THEN WECANWRITE

1 1.1 fdmtbmlcaptcq7
amaptamcqtbmaptbmc.ge
almaptmegetbmp t belong

HENCE THERE EXIST MY C Z Xi maptmcftbmpiy.ieMY
SUCH THAT axtb.ci 1 This SHOWS Caybc 1

it SINCE dlb 1 THERE Exist XiyEZ SUCHTHAT 2 64 1
NOTICE D Cq 9 EZ AS Cfd WETHUS HAVE

1 axtby Cqxtby by c fi
THIS SHOWS THAT lb c L

iii LET D agb AND d ab SINCE d c dMb THEN

dMac AND DMB So d't is Acommon Divisor of ac AND b
THEN DAI d OBSERVE THERE EXIST GEEZ SUCH THAT

astbtel SINCE dcb l IN ADDITION AS dlac AND db
WECAN WRITE acedk b dal FOR SOME kid C 2
NOTICE d cptbq FOR SOME P9 EZ THEREFORE WEHAVE

d d a tbf Castbt
Cpas Cpbttbglastbt
acLPs t b Cpt 9Castbt

dk 1ps t decepttfcastbt d U FORSOME VEZ
THIS SHOWS THAT d d SINCE d o d't 0 WEHAVE ddA

iv LET D Calc AND d't bic WEKNOWTHAT Calls 7
AND CI Itb SINCE dlc AND clatb WE GET d atb SINCE



DID WE HAVE d Cdtb d THAT is dlb so d is A common

Divisor of 2 AND b THEN DE dib 1 WHICHMEANS d 1
SIMILARLY AS DMC AND clatb WEGET dMatb AND so
DAICatb b D SINCE DAYA AND DMC WEHAVE edited4
THIS SHOWS d d 1

V SUPPOSE dib 7 d ac d be THENTHERE Exist
INTEGERS Mim k l SUCHTHAT amtbM 1 dk ac dl bc
THEREFORE WE CAN WRITE

c c a clamtbm c mt e n dkmtolemedlkmten

THIS SHOWS THAT dlc

Vi SUPPOSE calls 4 By Ciii ABOVE WE GET
Carib a a b dib n

So if Cdlb 4 THEN 244 1 NOTETHAT bid dib 1

THEN bha 1 So 22lb bha 7 WENEXT APPLY

iii ABOVE AGAIN SINCE Caib2 7 THEN

a4b2 a alba aib 1

EXERCISE 10 LET tm DENOTE THE M TH TRIANGULAR NUMBER

FOR WHAT VALUES OF M DOES tm DIVIDE tattzt ttm

SOLUTION RECALL THAT tn Mt M MI ANDTHESUM

tie Mcmtf Mtd Mufti Mtg EmMizz
THIS MEANS THAT tm DIVIDES THE SUM tittzt t tr IFF THE



NUMBER M 2 C IN BY THE ALGORITHM DIVISIONTHEOREM
WE CAN WRITE Me39 5 WITH 9 it C IN re 40,424

NOTE THAT Mt2 39 151 2 So if 31Mts THEN 3 rt2
WHICH IMPLIES 5 1 THEREFORE M 3917 GEIN

EXERCISE Mi LET 2lb C E Z DIFFERENTFROM 0 IF 2 be
SHOW THAT 21 aib laic

SOLUTION LET D aib AND d'Ildic THEN deastbt
AND d aptCq FOR SOME Sit Pig E E MOREOVER THERE

EXISTS LEE SUCH THAT bC 2l SINCE 21be HENCE

dd dstbtldptcq7 lastbtaptcastbto.ge
ap.ldstbttas.cqtbtcg
afpldstbtltscgltbc.tt

a Plastbttscq t al tf a W For someWEE

WE THEREFORE HAVE a dolt

EXERCISE 12 LET a b C Z NOT BOTH ZERO IF dlb 1

PROVE THAT Cdm bm 1 FOR EVERY MIME IN

SOLUTION LET 2lbC Z NOTBOTHZERO SUCH THAT lb 1 THEN

THERE EXIST SitEZ SUCHTHAT dstbt 1 WE FIRST

SHOW THAT fam b 1 FOR EVERY ME IN LET S DENOTE

THE SET Si MEIN Cdn b 1 NOTE THAT AES



SINCE dlb 1 ASSUMENEXT THAT HES FORSOMEHEIN h 7

THEN ah b 1 BY EX 9Ciii WE HAVE

ahhb ah d b la b 1

THIS SHOWS THAT htt E S AND SO S IN BY THE PRINCIPLE

OF MATHEMATICAL INDUCTION

WE NOW FIX MEIN AND CONSIDER THE SET Ti LMEIN dYbm 44
IT FOLLOWS FROM THE ABOVE COMMENTS THAT I C T SINCE

dmb 1 ASSUME NEXT THAT NET FORSOME HEINh 1

THEN Cambh 1 BY EX9Ciii WEHAVE

Lambht but an lb b an Cb an Lamb 1

THIS SHOWS THAT htt C T AND SO T IN

THEREFORE Cam bm 1 FOR EVERY M m C 2

AS AN EXERCISE PROVE EXERCISE 12 WITHOUTINDUCTION

BUT USING LINEAR COMBINATIONS ANDTHE BINOMIALTHEOREM

EXERCISE 13 LET dibEZ NOTBOTHZERO LETCEZ Cfo
PROVE THE FOLLOWING HOLD

i Ca Cb 14 Laib

ie if Calb D THEN Cambm _dm FOREVERYMEIN

SOLUTION
i LET dib C Z NOT BOTHZERO LET CEE Cfo LET

D Caleb AND d aib NOTE THAT THERE Exist

1 EZ SUCH THAT d a X 1 by THIS IMPLIESTHAT



lol.d lol axtby 142 14by
RECALL IF WIZ THEN WIZ.t FOREVERY TEE
IN PARTICULAR 1 WIZ AND w 7

SINCE dlca AND dleb WE HAVE dl 14.2 ANDDIICI b
So dllcl.dk AND dllaby THIS SHOWS d klaxtklby
WHICH MEANS d told't
WE NOW CLAIM THAT KIDA Ca TO PROVE THIS NOTE

dA 2 AND so d l a LEE THEN

KIDAL let a f ca
if so

C G a if c o

So 14 d't 142 WHICH IMPLIES THAT dd ca

SINCE dHb WE SIMILARLY HAVE leldallelb AND so kld cb
THEN 14DAI ca AND k1d cb IMPLIES 14dm d
WE THEREFORE HAVE D ICI dit

ie SUPPOSE 2 b D THEN D axtby FORmyEZ
NOTE 1 f Xt bgy WHERE G by EZ THE

SHOWS aa by 1 SUPPOSE f L bq m

THEN Zedd AND bedim WITH Ceim eh

So FOR EVERY MEIN

Cam bn Colet Cdmln men dm.mn
1dm Clem mm Idl A loll dm

EXBci Ex 42


