VEe o liame oF Byloss Y b9 ¢ il sLdlpia sloing}s
IAYATIY L o

DOI: 10.22059/JHGR.2021.286356.1007984

2905 i g © 59w 4y O Al 9 AT L Sle2 pl 43 Sile> Gl yew b
dl).gj oKisly ;le,..w L;Lﬁ\):o 61)253 Z:syiuz;sb —*L;.)bj)‘aj (s> W oy

LXVOCS

9 cowlew BB )38 Alamlgay g el Ll (o Sy I (3 )5yl Al I S
Olyedr g Wlbad haw cwbw gbdlza 0 Oldlhe 95 @ « Sl ol ppuin (b g S35 !
OUId Bl i oS 51 el Doy aigSer Al Lol o o o0 5 (SLaal @ ol ollaS )3 (owlaol 15505
3P 95 ol g ey a5 Jlowi ol yed puola Al &S Coml (ol 3555 (00 41,5 anllae 3)90 (ol
el 31 4T L) Sl (Sl (A5 g iy pol 41 298 CRST 3 5 - cuwloww (U B0 (1 T dhan 52
455 () gl sCamsl (31 1 ool 30 )3 IAT1D 3 (WIABL 38 505 (5 b Sl g ( b (SLkd suslons
Sa570 polis p1 35U b ol GUID I (ggm 51 b By 00 G ol — hogi (o9, U
S o AT 5 i oyl dy ol el 4y Dgud g0 owyp 9 Adlllre 08 5 cCuwbnw Lad A Aw
1y B el 51 (518 oS Coml o 538055 e y91 (3 13 Glea 2 alal 10 1) Lo o u)
I P Oponed ] S pete je Wi 3 b (3LaiBl Al g Ol ol 5 o wad 13 dagi 390
@ arg b aigSe byl sl s (Sha G e o ©38 S ke g Jlow Captlo i L) Sloa glo e
ot RIS (5359, 53 S oyl 85 Jolei Slea el (39,3 Sl Sl 5 (o (wliie) (55995
o —Cdgd LIS g oyl Byme oy ) ASCUl) (1505 A )3 (ar L e (Il NS (0

W K b g iowlow BLaB! B aw dlayl 1> Sluwlio g SHolad drwgi Mg,y D

(e SR (oM Sl b SR (s j9d 4y Gl ok iy tleejlgnds

Email: nhossainy_65@ut.ac.ir oo o g3



VFeo um) ¥ E)lom Y 3)93 “;?Lw‘ dl@':’o ‘_glﬁsumhs)a \yay

o

doddo
lpedds 3 058 @iy (2lad oS (ol pllaS LdS ol Sl (ouliw Ldle Clllle (68 )
(5 ATV hlan 5 G1elS) 355 o 518 )9S y9el B ) (gl b g Ly (privren el ofagds (ol
ISl e ol am ol a8 cul ond bl €l wdipd s cbdlis cadlyy
Ol S e €508 &5 ol (65985 019> (alad o o2 imtee 226 1) (YWY 5ls) ol ol oo (gl oS NS
oo cnl 33 9 009 dx g 3y50 Caliste dlal I ojlaen &S Cunl Al bl glalad I S el 38 o deuis
st dlied jod (@Blgyd sl 0dd (wyp Sdspdie 5 Tk 699 A e slad Byl g (el
Copde uagSo g Mlo (alaadlye ol 9dS pa pldlie (ol Olopudl 5 (l2S i il yodludes
cslab (moplobs 2,5 o0 S 0t g (S ren s 3 poje &St g olotal (saiediMe (T o
lbadlllas 5 o imgg 45 cligSay S o Sinlan |, (0 yolic oo Laly ysel osllas 50 Coim b (6500
owobow Gldlin (5958 4 don a5 (WYY IWAR cdlids g 03ljls)) Cunl a8 )3 sl sl dad 0 (S j0 (gl
2 oy ool 5l (2lad (slaosy dloa 5l bajed owliw (sbdlpaa &8 53 ccplply losls 18 o ol o
Wyl0563 5 oldl i Slllas

i) 1 oyl (S5ltign S5y o pb 1y i3l g Lol )3 pai g <Sy5 slayed ool U3yt caBlyd
@bz dals cov o cul (eS| (Sl o cla b)) ol 5ol jlStn 5 (SIS SKin oS00
Sl 88 gl S b 4B Bl clasigy g ballpobus ool 5l dapl s 51l s lodigy b o
Oglite (ladz)> 4 g Oglite (laoged 4 b jed Cunl plpl eanld (S Sl ol o g oy JB Lo
dab S o 3 pe3 b e )3 ) b Giomis b piiie BT ) (gl 5 Sl i 3 disde Slex
SISl (B 3 pScesd sl Gz o Gl (plojped (2lolid 1 55505 o b 4 g 0 &gy e gl
> as Slea e )3 (ol UBE (slastmgy 158 oo 03U 1y Lol slatdl s e byt
ol 428 )3 plodil odes

S pa s gle aodly (Saiuol .ol (Malliys g pds pwld cogd CutST L (g0 slaodly 39008 350 (]
T4 e Sl oladis s o Sla s ool (0,5 pasuie ly 2)90 (egd Dsdise (3480 g Cusyd
b oSl b baog side )90 (rege Sl ped Gl pedls ogh) )l)3 4 3980 Sl Sgazee (gl ingy
VAV i) 31 Gl G285 o8 b G g Caple & (J)p0 )3 Bl e SOk Cugr hel S
Ban &5 (S5 sl yred Ao sl 0l o (slo e ) ol g0 Sl e 4 B s ol (OF
orr & bt Bua b oy & sl Ml i 3 b LIS By, slasHlel sk b
N GGk &5 cwl cyenl Pl gl pl @ o)lil b Sl b 4 GBS Gl Sjlxe e
Jood yoeks Sy (635 ye sla e ol sl |, ol 5 o313 Lo |y lonsitol s g oldlis sl slo polido
CadeS Cold 3 g 0l ghaw (JUdl @i «syg0 e (Sl oo pw b mditis b3l (6 p i) cunl 03)8
Sl &S Lo py Gl Ggwgd oddly AWK 5 (spbcolsy o blol @l o)l pdpe (S5
WS (o S8 b (SRl 4 5o manlie cpl S92 9 W 1) 0adaiS 3)lse I 2Vl aw R,
(Y YAV (gbigali 5 (gasxe)



AN e Bl 9 AST U Sl ol )o Slea sla s LA

O Sl Gldlas bras yicy aSul 5 cuol Slea sboypad (il cwyp ol dlie pbpbal 5l Gun
ol sl > GWlhs slajsome o im0 48]y 4T bl 5,8 o 20 bajged (e | (sl
Dgde oy s 9 Oed 4y slaadunil p ST L Alie oyl Sl pas ke slaanl b g slasdl g

B85 (9
B (ldSsy 2 e (o — (o b SleMbl dou bt 5 cul (g3l 5 ol g9 5l Gieoi
Blad ¢ cunyd it 4 pbows lp divly ) 0wl Glabolis ¢ ool bodly (cyglaes B9y ol
Ogeiie gl (I3 By 93 o8N Jlofagds b ol Sl e 4 oAb DS ( SMis glizul p e
9 (MRS e By Wl (Lol (gbayiiie (605, b Bulod ol ulpll g adlyyy (el g el )

el 2 (wlw sLdlyi B)byd (opend JB Aol @ obcawd dho > Cunlow

S Fle
Sl Lo e
bt b Sis lial (gped g Cunl )9S Gl (it e ol BBl B I (dlyy
5,Sag 5l (YYA DVVA (y00) WS o ] (odxte (sla i b Ll dope 5> g By elora]
s g yeed g ced €S 4y i Lalsy 4y 1y Slongd 45 and o 1)) 0 1 olew Mol ogpie « a3 bolus
5 ©p8 il sl Jaygn g 355 guejpe Big> 0 ol (gl CanSl 5 )08 5l Clgs aSl o8y WS e
5 $92) 5,1 )18 > cueSl Corle 3 45 35800 (8L Mg (rer Culet ) s ) e CueST>
(WYASIYY AYAS ) S

Al € lew gl 3,5 )15 (ol 058 S alypled g (wlew B3] 55015 53 0B )m (g0 4P
Wb Caipe b (ol 215 S 3 b CegSn b (ol plla S 5 s o 0,8 S 3 Wl oo (gl )08 00
slaisly p (8UsS JIl 4 1) 395 Bl el glab doys oo odle aslrden b (63)50 pb 5
88 Jlosl Gl 5 ladaio = ol CojSye 5 coml ol )3 5508 aiile 393 I 515 L 5)8 (lad — pwliw
g ladl doje 3 ohagar (VL 3 Slee o witad bplSe (ol Ao 1 €Sl slapped» hiled (1S yals
(YY D130 (o 3) 8,15 Luolpus

S g adlllas |y lajpd oldlyir g olad ol a0 0d owlow sldliin 290 odalie wui S cp
Sl 5 5l g Jlo el oolattl Sy culleb 5wl lid — b By Lobal ojes oSO iy,
OSwo 355 o ol Sl 1y i (SlaciagSa (slad SIS 48 & Glen slaed bl Culow 51 Slio Ll o0
Calis b &S e Solite Slon pllss 4y S el > bdly Lo a5 aisly godge ol ol Bamdlis ol
Jas s S10 lgicay o8 51l blis Iy sles «giodles ol & (YO D¥VA ¢yp00) Canl it Luolul
wpMeas 3pdo Jlosl (Sinjd ol 5 Jlo g Sl clapl > dilgead, SH p o)las ol S (s
2923 (TOX VAT ([Sen g (gtaile) Wod oo wgune Sl g (Jore gldd ple Sytie Juad b e le
oo g S o o ] (6 pglans 4 2B o Bl o £4205)85 ok cymble |y o oyt dtbaie e )3 gyl
9 > et 4 sl (b Gblio K03y dlabs I3 lsieds (spslg g (Simb g (oolatil 08 i w )i
AYYA YAV (59)) 1S o 3luals « Sl o83 555l o9 |y (550 bl o colB,



VFeo OM) ¥ ‘b)l.o.w OY 3)35 “_él.wdl ‘_gl.ﬁﬁ‘)» duwﬁssf \yag

R owlow (L] 3
g sl S5 1 Jle lyiear )y (Yol cdd e Sl 5 (ol iz ST L gl Clllas
S dliedy |y o Wl S St €l SUsy () 4 b €rdcdd waSed s ggezme I skl
395 510y95 5 JWS 5 g Wb cudad Wlg3 o 03l 48l Canb bl jd a5 wad e 5,8 addlas 390 b daols
lasiyaely g Culas jpme it @38 lagle) | b ddllas (ol ply (VA DAY (o San 5 o ,05)
2 el sl odge 48)S Hlaip sl Ay Jin 5 e rd oz al 0392 (0D (SLAS ) ol
slad S ol b Aol )9S 090 Slagelide p (b QU S Sl )l g5 3] sloans
Gl 35505 &k ' gpeg LIl (Sl plyisay ol Bl oty (35S olad Cilpedlades b by (sl
A5 s 5 lplty VB YooY Sl 5,5 aST 5 (b e e yseiS gy csladaly g 315y ) sl
g &) Gl sk s g0 0yl Wle) (pwls (U Bl dog oS 039 (3)l90 alex I s 0 lacanle
g 585 (ol sldlyix Bio> 2l ol (wlew Sl dle paasS gladSug) 5 83,8 e 3 4 ]y (-
WA Jardio dine cpl )0 (saasd olSayd o b yla Bl 4y gyl Ul Sl e

doye > «lad» 5 «Cwlw? blie (S 1 8L wbaw ldlyms 3500 Oldllas o € i iz ylas daus
2,5 ole 25 097 93 0 Ol 1) gile ol 9 Conl o (LS

)1 Ml g e sladlaio oo ¢ Lo slacaslon p b 45 (6,0

Ao (SLa yy (agSo ik g agS> (sladleg Jolis e b baspe S Caslis sl Slosans & S5b
2,

Blgy> 25yl 13384 b (Sl bli)l )8 g sl o] 3 o el (Lid 5 olazal sy S b (il
(VY YAV () M Ldlyin 33wl ladllas  Jad doje ] Slallae (slaojos ¢ o

OB b Gl g 608 el bailgy 4 1) (owlew Sl 5 el GWlas Bl (e (S sk
() Jgi2) 35 4o olad il peddis )3 o i85

ool Sl )3 ped FWlas bls ) Jgan

98 adlllae oldo
L;?l.:l;wl dhno)'? WMo ‘dj’L"’ Y™ Lg..ol salas
O ed oS «dgd i p0 ciyen Slllbe yolie
g j Lo 9 « Koy cuawlow wlaidl Sl slal

wlad g9 g 8 Lo (g b S ( Sy 5 F9p0 Sla 2y ()0 ,0h g aljed e (oldb Dl

e Sl (g 1 Cagh SGST s hed e b Sl g s (o098 (SN0l «yid

£ i b ol 300 3 o8l s (slilin oS ) o G b slilind dily ) 5
S35 4 SRS g g Sl Culon doje bypd il o0 LA yiuw 3 b (ool (poyp 4 500 ©le
2 S slacwluw 5 (6105 Culuw baoms Auld ols byed 4Gl dn Wb o drwgd g dgu od oyldl 295

2 R &S WS o a8yl cl 4 oed Aalllas (gl (ol (BBl cpgemme ) ilplej Jsbo > el (2 y8elyy

1. Isaiah Bowman



yyay e Bl 9 AST U Sl ol )o Slea sla s LA

S 2Lad bl olgie polee ol )3 (VA i) 29800 o) w5 (ol (wliw plla S
SOl prizmed 5 b p > 5 G DRl 9 (LSS dogye Bl oy sl Sl
cnl dobus 35" quog dlosaliie JB (g0 bae @Sl bl 5 laplye B)b jl &8 Glite ol
Coplo s> a5 398 Jras (e (2lad — ol By (o9 4 0 S 3 9 6ired LS 39800 el £99e
Slillae 5 (yp piine 395 > lad —wlus Coplo & drgi b g Conl s (o0 sl & s Jglite

(DY IYAD glgily g () 2Bl (wlew (2Llpaa (b o2l ) (Slite

Cunl 33053 9 353000 e (low (BI0Lejle (oS Al 5 (gwjp 4 b (ool Ll (IS 5k
S Ly o (6l e 51 1y Jloss] (6o bl slael,

oAy R glaasl
I P 9 @00 &y ol bl 2 ST L Slea el 59,0 Sl e S
bty g (( Sin g laghinr (g OVLil 5 b gl ) (Slea ghaw 3 «Slke (lad )yl
plul poye ool g (elaia] SV wre sl 5 Sl dule (b)) b lyiedy 5 stiwn (o3Ladl
Solgmids ONS oyl ol S e oo ol Sl lgicds & attun Jlasl bl ool 408
9 e sLad gl Sypdie Juad b o ol opMeds D90 Jlosl (Sin s by 9 Jlo g SleMbl slagl >
(FOUAYAY () Kan 5 (5iuily) Hgd o guone Sl

IS 56 (psSenl rb b (ke bl b (el Cul b Sl b e Ol &
kol gloojex don b (o 3 g cwslib ]y (Bl (o 0ed oY slacdlupj pSlae oS 9l g Jolate Lol >
wiile) Jaitne (s bl 0)8 diz b S 03 S (St ddlate G 2 (Gl 9 « K3 laBl) 5 Sl
Sl oldlas )05 (Lol )3 bl L )58 5 SIS Sin aile) Syt b (08Y oyl 89> blus b (ol
AV VY g 5)k) S1 )18 slvo S (il Slea )3 9 Wi (Slojlo slao)S Sl (sl jed 45 o0

sloygiS 53 laped (B Sl walpd o ly Sl sed 2290 ool 5 Slodl Blas @ (ien
ooy o) tass sladiges L bls)l > &1y plaogrle U a8 o 0 ] Cundy oy g dnog Jb
)5 dagi 0 L jline olul  Bides i bajed ol Cubge 45 cul s 53 ol 0,4 515 bl
0955 (Jlio 13 90 3 b g MBI Coba Bigx 3 oy (50 g ek by ol ) B Ml &5 3,5 e
gaw 3 &8 (aladled 5 iS5k w0y Blegdge b Sl b porde (e b)) Ssiine plifxe | g0y Sl
32l 3 el ol 1 il 0 4285 1S sy e YLzl g diso g 039: olyats (3] L S o os Sl
i) ot Sl sl s 425 polul 5 B Casl o anugs Jb )0 slojguiS )0 b jrd (i Slea Jobs
Golllas 31 dmd 93 )3 115 ged €S (Sglito (ladsly 5 BT ol a1 g poite slacid b 5 dacudse
Alodd Coponl Bl dnwgs J )3 (6boy9lS )3 Sl oyl (635 S 5l gamlad b Sl sla e

ol )3 b jlasdl 5 (63,5 maw &5 Cunl pre Sk M2 Sk Sl clared porde (IS b
S99 Gl sloed ded )3 Cunl (Ses In Sog 5 bulyd ol 425 sl 35Sl o e sl L]
() JS8) s ol bl 5zl 5 Logy) b yaes o enisly 4l



VEo v o) oF B)losd DY 93  iladl Sl pia (sl s YA

P St o308 S Sieg ) S

lad 5 gy f85 (Sl Ml 5 alojw spjliw @l culie G550 Slaed 5% O)le &
lp S o cobin Gl LB pulpw )3 1) 358 (g5 ladegoomays 1S ye nl Il (desin oSy
gloo ol ool QU B (B p )l gl Golite @lio )lSen 4 (ol oS b oyl cnl sl 2]
Glp beS s 550 5l 5 dg Sloss sl plas olajesls gyl S e ob g Sless lgiea
Sl laBl sldl e porie o plyisd b Slea Jio S o0 o3l Sl Lo jred 4B a9 (S0,
S Cusl ol 1ed Slea Cundy S (adls il oad dbnl by Sl (S ) 05y o3badl (YIS ik S
@lgy el bl 5 oSy Sler lles 3 o el 5 wupte closs slacull (gl b S L]
Shbbre cage Mo mdal 1) Sl bl jgied &5 Slhe Gl pidtegnerd 5 0 5S)R
295 dilaie (gl lio 83l5)0 9 395 (sl )sdS 43 ygige )l bl Slan BB S50 g Wigd o Sl (larrecuns;
ol o ((Simy s wledbl ol c il dloys «sybs lbcdld dinej 3 loygd ol ikt
JP SIS 5 055 (b oM e slord cuipa gauas; il phe 3 il paside el
Caz s 85 bl 5 Jlo oo Sedlel slil) )3 o8 wilig SIS Jlo 0 35 snte ke sloed 8,5 0
o3 )8 gy (5933059) Sl J3 w0 (59387 ()93 3 e sl el ggete) S (o0 oo MBSl

(Sl aloyw by cuonl

55 el (Slax slaiBl > bcdgine (pileyd 5 JyiS cuonl

(68 g Jbo @lio iy (B bcdloy ) coenl

dladl el calil 5 ohj58 5e3 4 SleMbl (555l8 5 (Sl pbe Sl wuie (lagiglesS @bly)
Sl e Sl G Gl cage o Cwl oo dall Sle (Se)lSt g (aldd e 5 cnl b e
b Sl e oy 53 (el QU S5 (ol 3,505, cunl 0ad b joed I se BS (piomed g odes (Sla
28leyd ST ]y b jeed S cuger Lo 0580 aduiie > 3,55 )z 5 (oolatdl (gilme 8552 4 a2 58
o lp oMl sl @ apd g Mb )l g Jlo i 4 by less Bl 4y el ol )57 Jas



yYaq e Bl 9 AST U Sl ol )o Slea sla s LA

S dopadly 4 (2S5 L ad Lad g g spgly ladoe 4 o coplpl Wud b gty (ol
9 059 J woladl glacdld wled,S Slols Jla sl olols dp Sk wine 5 b Sluwhe
5 Slo) B L8 Sl lod lodSles (155 > (olaBl Slacdld (@Bly)s )l)55 (sl el
U)] 2 cualo pyvey) A8 S prOY wlﬂ) 9 cc)')'.:.o cJ].\> LS‘)" Sy &y cu_a]);l.u (\\‘\ :vaA ‘u‘)m
9 P18 9 Lugy g e Lalgy (5 ptu 4o)d 5 (ixio MBI b aBlidnngs zaly> slajaed 8Sd > <y 5 Jli
3 &S]l Sl dtwgn Egdsh (Soimb g «odles — awliw ¢ sloainl olaidl slul don )3 Lo s &S dnwg
pie Lo, (Miwd 35 job b Wlodgy Gy (K yd 5 wlew (sdlasdl Aol cov &) dawy > > (slayeuis
Gy 320 Hlaw 18l g o et b oo 3 b wlow g oobamdl dlalo Loyl ys 3 5l 5 (o yad &0 ol
(Y VY (o5l g (ghazs) Gl diwgny 4594y 03l o a8l Mels Cygody g (Sxuo
NS ol olSiwd 5 a8 (slrog,S oyl dlasly ke Blus awbuw sldlyas lansis was cabs oploly
Aol calise Jalge Jobss (S5eKa iyl copd ¢S o |y olSwd ol a5 (o33l g 0o Ciliste golaw )
3 o 2 o 145 alobis (S5 g Jolge o bt L Shad 5 LSS (aelogger (SigSe o S s
Cawl 0uds e e ol pealudes 4y )8 (g958 i (Mol iy gaipand (@8lgyd AiS o Julou 1) 0SS e
ool QU 5l 5 9 ldllae @ 5 )3 uilow —(2L38 oy s Gl e Cumnl 4 295 L

D980 o)Ll 1038 (31 e s 0 B)ly> & 5k 5 9 &)

03,5 s 365 1y (ool dogi s 1Sl lrd Clegdge plo wble (i Sl oS ol o ‘0)9,:5 &y ol
18T 1S 028 Slialie o eloie] pole (sladiiss iin )3 oyeluy (SlailS e o (Jb ol bl
Ll o)l 329 s Sl bls)l b sl Jpd s 850 (93b) (50055 sl jlas ol sl 0
15 AST 3590 295 e 4T 1 i wlis 5 o) )0 339 (B Sl i iomie ) 5 yeS Sladiges
@ bgye St 5l iso il S o ol € Sl b Limgh SogS Iyl gl a5 conl Cren (glp 505 o
ol S 3l 58 (Ml ops leMbl g w5yl Madl oy i],S NN o SleMbl b o OleMbl & w s 300
slpllss p ol 5 Gloj (52,28 SISl (gl &) Gl BT 4 (W VeV 08 5 o) 65 0 Aol 0
Sl slosbe (a8l pas > b

(S b il poaludes pllas o1

e g oloj 5 5l SasS 9 Sy slajred b (S5 b el ASd (Ad S8

WS o a5 oy (golasBl )8 1D puaie dw & Oyed

Hlik

SHp glaes s

S Sl

1. John Rennie Short



VFeo OM) ¥ ‘D)l.o.w OY 3)35 “_él.wdl ‘_gl.ﬁﬁ‘).’é dlhumhs)a Yoo

S5 e (bl 4 U A8 0wy Gloj Job 3 1) eodls Ky, (g (clapgd T OS> e

(503 e A5y 5 W) oo gl 138 o 0SB |y 0055 g ett) oS pgp0 oSl Lmodl 4 o cpue 53 bl Cawd
o ok 2 a8 (ST ey S o0 plo g9 300 QU 55 1) «0)9iSSl 3 5 )l oo c2bg)l (slo e
aSS 51 e eomizan 5 ol 3 jate jd Ay o b lizmen (auilod clod S 5l ()i s S Jlus
) Lo rebilee 1 s1aSis o sl o] 5385 qoagl 025 3 plea 2 dlales (e |, o jredolee o <o) 5l 255
1 eyss cpl Jos &y Lol ccanl 38 j0i0 o din 55 Latd (oolamdl dalw 5 c)llas o )3 a5 umd )3 dn g 3)90
Ko 930> (lac b o i b cpl Al Sler SLaBl (asile s (lad S geoS S1ye liomen 555 g ()
Bileyd She (Sl Shp b aw ool poml wmd e pelaitl 39 4]y e peliw (e )L
Soi e dw &Ll e 3 el WS (o Joe Sl dilojw 3985 (ol dali (yozmen 3)die (slayeuiS ) (o
S84 Gl kb e v b & cad G S Oger Gl Sl Sl sl d2ge Sl
Sl gbeS i e g ladlaie 15 5l gyl S g cusl Sl oS pd g Sl cuwly sl s
ol pelpw 4y Sl (aailey (b3 S)I5° &S cunl lagl 2l slasd Slea by ped Sl pedddis cnl
Wiye g Lol 5l slodg Jolis a8 Lsiw g 31> v 4 Juate S jl JSuiite  Blury; s o] ams o L]
5 S slaglojles (s)lman g yale s S 5 (glatoS G 5 S 1 Gy St spglyi (sl e
ok g w3 o )13 3l cou |y w9 o g S o el ) SleMbl delil g ¢ Julos (g )yels,S g sl
iS 2950 By Fed S o ey sloled ) gdisy Dy 5 bl 35 pmasS Syite Sind
O)las g wali jogad )> oS g (635 yo Kb 5l Pl g ((y9LsS (slajyl i g 3l cavdta I3l Jols
s (93Laidl gladiw ¢ 2l oSSl 15).«0 2 45 ol ] g el (FY VoV (S g o) ol (o3l
S S wladd ) p 2lgle & )35 Gl oad Sl pd Cud wr Sk sl pgal (e
5 Sie —Ghe dilop 1 oaST a0 S o Jlil 1) il i g Slay alad ol )by 5 Jss
S o 2leifl gyl g 3 Bl 11 e o8 el Jlb (gl 8 o I (gjle gl jd o Sl <)
bl o o jred dod Lol it 55 lajd cposd Sl Loy ol o jd (5SS e 5
by 3,0 1y cogulen (st s Mool g5 o 4] 39033 (ol do b dlan s ol (VWA ccygud) M
Lasgio b oyl 5 ooml cslodel s b oolail Leligl )3 oy ) dad o olos CSOb &3S & Ly Attm 31 5y

() Jgia) 85 )13



e e Byl 2 ST L Sl ol 3 e b i

e a5 51 S50 gL e (3o juf Y Jgo>

F Coror ol A )
\Yeens ol o \
A0 e e M > Y
VWeroo g R ¥
FYOe s O S Sig ¥
FNDe e &S I5Liss o
DD+ -+ sl snY 5
OAD+ -+ e e Oliwgain RIS 4
00D -+ 49 SHgire o A
N Y o> o ol a
STIRES ol LSt Ve
g e gl sl M
YAD« - e ag S \
\E2 RRRR Oliwgin Sl W
50 e re Josle 055, V'
FOrvees o oloss 0
froe... ir Cogiign sh v
LA RERRS O Oy \\4
PO o Sl o A
LTI il oy \a
Yag. .- oo LY slys y-
a0 s 85 sy Y
YAD Jsle sl o Yy
YA lalS O yr
YA ohgin Uy )
Y7o Jin o 592 V£
Y00 o 5 S 0
Y00 K3 EySee YA
Yoo e 08 Sl Sige Ya
) 1S ol s ¥
v¥a Jix Al A
YEevoos &Sy 1, vy
AR EERRE S 99lgllw Ty
ARI\CER Lols S vy
AARERRE grEsiiet S8l Yo
Felerrs o o ok v

ARREE) | VTP WRs o)

Szl i b b o 3 1y o lad rebileer 1 s g0l (Si3 b 2 WS o (i 9
O34 SIS 53 sl ed a8l 5 LgSh Shte 1S n Joe Sla sasigny ol 5 oy iieas &5 3,138 s
g &S Jlo e 3 )l |y aibg o 0,08 5 58 55 et o] 3 o Slisped o pllas 3 5 pedlee ool
Lol o csbaylol jii b aiiligb oo Loy blobiassl jiiy 45 o (Sl oy opted 9 o cslooliasdl oy
2 dn LY sl gonly o celad slamil )3 loygs 05 yein ol cov s las Ssm S oo phas
S o gl ) Jd g )9 Cand S5 Hlns o cpl (6508 ez oSl ity



VFeo um) ¥ E)lom Y 3)93 “;?Lw‘ ‘_gl:ﬁl)» ‘_;lhumhs).' \w.y

e Hh 5 (090 el i VST UGS

oS Wy ol (oliojlul wir dajeed (Sl j8 QUL 0k e U el plea gt ol cnlple

20 EAS Dm0 395 ol DL Jlom Como 4 4295 b ] S o Adye iy Sy ot (gl (63
2 Sloke &bl g)baleyw ladbobw oaom Sy closd jl Slaidy lp (eio ladcgee L
5 i (l00) 3o o g ol 2o b aleygdS )3 (V Jsin) b ol ) aed cutie (Jlor SL iy
o 3 o palBL Bl ael)> ol 2 1y nyguiS” Sle S35yl 153 Lawwgio b cyly Sl Agie 53 (o529

Sriaed 5 S 50 bged ol el oad ooy L ¥ Jss o o S el &l sl la i)l
551y 18, Yoo e Jlo o o o SalBL el )y Bl o ol 6538 el 15Lans 5yl JL3 s sl yguiS
RIVENARAE

Ll oluw Y Jous
SrdSany gl (Sl SO gauaid 3l Curox 28 R
Yu buwgio b ool VeVornnn oyl ol
S i Owb A+ e e JEslien K>
YUl ol YVooron gus pob s
S oYL ol Slevven o5 IR
YL owb O soee oSl Jyvsy
J oYL buwgio U (ol Fade oo Gl sl
Yb owb 50 ooe Sloile 595
Y buwgio b b LRV IEE Sl oyl
Aeda onb YAD: -+ Jole Jolo ol
YUl owb VOB« v oo - ¢ Sk S
JR P oxb FVeoane NS Sl
ARA BE ) L VNI V0]

1. Absolute values



Yoy e 8g 0 ST b Sl ol 3 (Shea (5 e i

bl ol .F Joss

Sty e (el ¥3) o AU sl 3 &1 e
\SY VIEAS o

VY Yv-. K>
VAY Y. pobo s
VAY e LS
W) ¥ oY
VAY Comd (o yiawd )D lae
V0A S (9w 5 05
\0) VoA ol
VY S bl
VWA Coanass o yiand 53 S
¥ YV Sl

2 P b de G )l Cusgple GBSk Geb el Bl by S e plo el
crl S8 il 6538 pMasl LS slaill Lin S (S Sl olyen 4 (nli el Klesrw Sl sladgn
Coms 4yl S )@ Olasd (o Wigey S5 a0 Ll il Jgu 9 ©pple laglp 865 4 sl (Son (8 e

ol iy Sy Olead 298 donS g (LIS Al Jhd Gl ey di e U Ske S
ol & Sl oo Ngm 6385 51 1) LS 1 YU (g pdyylas oyl jai Sl cunl 39250 Yl Slaa la o s
g glogl &8 o lis wlbly)l &Sl o 1) Jas gate s )0 daodly pl Dy o YU Ty jlad e 355yl
h ol Son slepd ol 85 ke @ Joio 0 @yl S 0wl 1) Slea bl glad Jlss
S ol 3290 O g 3 onbCunnd slored oyt o 5 £ e ol o NS g A8 e Cuned

dloglite glacyge 4 g9 )l 2 5l spolie Sl

S S ROk e (luddiss D Jgs>
wiged A
oo s il IS ey
pob s dilass sastlg)d b
S Sy sy oAb 5

SbSign ol polde e
ARV ) L VTSPV R Voo

B Nem el Sl 8ud glasl &b L Colate lada ) 4 bajed «Djed &) gl e Sl qopionen

b oymdn b)) dapd Sle 40d 55 sl cojSye 355 b 4 «Shmgs g o sy S5 5l S (e
(SIS Kon oS yg905 ¢y WLl g S by (SBLSon )b Lol b3S o8l ;500 (gla s )l 300 (ol e
slazdl il oo Lo glaslazil iy o jead 35y cunday |y oy Sl Kb pre slaplS 55K 4

il o sl (Silidnng (hys g by K3 ke by Sg5le o inte 95> Slhe ired sl lgks



VFeo um) ¥ E)lom Y 3)93 “;?Lw‘ dl@':’o ‘_glﬁsumhs)a A3 ¢

Slessy sl Glea slaped 3y GLRdmgh cusl (39 acdle )3 9 13l 85k jlr pow Glea (slajred
2 ey Ol oy Bl Clidos blue 3505 &S Jlbps S (0 adllas 1) «Jlo ST 5 < Sudys
D3 3 1) Sl b porde 93b) el «yed p ogMe Cul € oot BBl 5 € Sgye LSLY
5 oobs8 (VAAY) 258 (VYY) yeule wile cilodly dawss (oolaidl (gilo Sles lojlw ;0 ol (slayead ids
oEin 1365 oyl 45 y5bslod g oy (Y- +5) skt 1AY AR poles (VIAS) yodsb VAAY) il
N AF cpls) 35 oo S8 oy & Mol a8 ST e sl 8,3 1y 393 3o )b oyl sl e oS
ol 355 0,5 e b glo sl el lis 1+
ol sy jlodg (S1aSd )3 badye (slao )5 T3S oo dogi odgihe (BISS  jley O caSL] domst
5 ool alhgyb s Wl Lelys K35 s g ballpols 5 1)l iiadls Cumax ladilee sy 5 I
Sl sobal Gy Ll WISy Jlaw o35 55 (alajed d92g sl (LY5 ) Canglie 5 0225 (eloiz]
b (G g NS (o03 BeSid 393 3 |) Cdpdy sladarad don sllas joba (5 0d g (FBlyy )b 52U
Lol st 593 42 (535 o oo 5l Slezjos slojeed g slanils Jluo 5l o Jlollign pllss )3 oadadlid Sl
o3y Jos @glite 35 (glafeusly (19,5 Jadlls 5

29 Py Al il
ly orleallly Sl slaplas &5 ol 03,5 o (55 0,5 &l LS ksl &5 G Ui (el psh e i
O 2 89 ol s il i 2 (59 3T iy o5 08T 2l e 5 (e (Sl 2l slalie
sbog)S o by ) (slol Jpo o plgisar dlgie @@l 08 3 oyte Sl Cuow 4 IS &
ST o 5| (2 jobds 09,5 93 (nl et lapianw ) 358yl ()b laBl laog,S 5 (ol WS>
sy by o L Saptugs onl )8 GBlcgenl b g 4Bl iy el i 5 0l
@ ilodds (ay i Sl )S 900 (aiesSs Ay e pimw 0 (NAb o (y les s gygilyel laisds (VAVA)
! 2 Ddiee ool (Slor Slatdl (s g a5l eobal g b sloeg)S e 3Mes elul Sod @ ls
Sl slacygliel 13 45 303 3929 asleg aly) ol 5 Jolte (3Ll 5 (pwliwr (gloog)S (o &8 s
iwoi e — ol GlaCuslis Cogi (gl oS b yedS (] Slgw yrls lsie & logas i ol B a3 Ly
D9 o 0853 (9o wadxd g paAID ()8 )3 Wl g3latdl —(g)l0 Slacunlis 15> 355

Clled oS 3l dnwgs |y ()00 (ol dddd € oLl Sjomaa o b )b gl (sl 03 5 s > (St o
S oshlBen g y5ls 5,8 o (2L ) e loasid (bl gl (0B jobods iplpliy )5 oo s 1) (55l
53,8 o3l (ygely =35 pe Sl b (pde Gl wheaw (a8 93 LA qw)p lp €l AP porde
25509y Cawl JSio (3LaiBl dngs il Bl g dnags > ] b (SgRe g e (19)0 slayted (59 2 35 05
ol jgado o (pyde s 3 TS0 5 Gloj )3 I ped Cmez 3l 3500 ) wre sl Coje S g
ool Bayeed Sl (Bylie lawglie Jlow 6wy g (sl Gl pel (o5 S0l sl (o
ol Wlgiige ol Comen cnlply 5 Gl (3850 (oobaiBl Jlai | gy A b b S riiaizee gl S e
Ol ol (Fe=¥A VN0 (e 5 yols) WS maw i Gl (e s S0 9 Sloj s3I )3 1) cuddge

1. Taylor, P. J.



1Yo e Byl 2 ST L Sl ol 3 e b i

2 QY] yobs il g5 0 Wl el & ol sLdlyie g loud €gome g (e (eloiz] pgle ST ,S
N3 Gogpe el e (2lad lojlo G dbml sl 1) € (o 0ABaB U (cogos plie S S oimg}
Sl cloolasl bl ) o Kl penl Pl cla wlde opd g (o o Sloa whie dw Cul Miixe Hokd .a23 o
oolide ) loyu cdlil J sped (S5 3 1) bagludl Blje) &jos (Tl lide (sm bawg &Yl ot
S e S ol 1) 298 Wljgy (S5 bo o sl slido (45) (s oo 59 55 5108 oo Lin Sl
b Joe Olgis @ b slopllss el dliiel 4 3580 GUL] Lwg) g 10ed I pel bafore 4 408 ulide
e Banles @ 4 & cul ale 0 loplas D50 e o 0 Ioludl &gy (S5 &S Kigd o Ly
oegisn dlge e g b g S o (2l 1) 298 les Gl 5 03,8 (5ol e Sl 4 a0 )
s byl s cale &S stes ool 5l in che dljy, claluoe awliw SblBl cpl > ol plo
s 29 oSl drggadr (6 L) bre (b il cpl 3 Ll o cusline ol ol D900
P )18 o Kgh e a)S lale )3 Dlopeuad (p563kis ol SLdlyin )3 WS oo oo yols (IS H5ba
it gjliblo 4 oli)d g Bgdioe 428 (S Re8) owe el ) Sloenal (ol Ll (o (lidie )3) )0
bl yols Olados (638,86 8> 5 whe el JSD QLS (V208 (sls) LS e iy ol Sla sl
3 gle Sliios (slaesly 29:a8 wilaulio &5 S o il gl (Gl slogred 4 a2 b g5 oYz
aby s e clopged & ol o] gy el 0ad Sla lojed 350 0 ol )58 g iy )|
S clld bl a4 ol ol Wigd e e Slead Y W Sl ds e B el (SN
oot |y bayd 665 ol oy las byl sk 5l oylog a5 cul (oolail claas,e > il Hlasd]
E3o90 4Shl g b > Slidlie b & (gypd oppte (ool (SLdlyi runl ditae ol (VW V¥ (ls) 5,5 00
laicds yas (g b aS K5y 1y Codgase opl (Kb 3> bl €3] o candas xS 1) (i do S 4>
Wl ggo9e il Sloj 3 5 (2lad yi g (o loj g Lad )3 ALl e IS o0 3y sojie Slagyeld
|y ot 90l 5 ol ool 35 ISike ol 3 4 ol ) yol (o lalllan Lol ddly (S ooy 38l
(VYA w3lj B Jg 9 (53) w300 518 Sl obarlopw (6)lr Ay (19,0 @byl
Sp) Mo phlae ) €Ulo)ls (USRS plan b LS )S (luSle ldle By ol (raren
Lol 5,815 Jols & casl Slea clS 1008 cymogd ol @ilyyd il ditne (59 (Y)Y (s ¥+ V¥
g ol Copped GLad» & 1S has J 3 oej baee pled &S gygbas ful Gl pulpw 3 (A5 5
Bl Jols oo Conl Jgomo a5l 518 € g ably8 cpl &ioly cCanl by )0 (o0 (glad Jio aJg5 ablgys
2l 5 o St (S oy T lad claalls 1 53yl il (S emas g pl)T pugildl (Sadhy slaall;
dad )l dgng €5 0d® bilio o « Sliws P zud cou (pl 0 (Y4 LKan 5 j5ld §+VF ¢)5ls) Canl Sl
(VA2Y) Gl Slez o poreie slojlwr (MBS el 32 09Me st (60 ALy Bl S 3 (98T Lo
(V¥ ools) Sl 38 o 4y ol GoyaS 5 (slasSid Gloar dnaly > (VA9F) Sl by ] 1 olizl
o b e s pted By bl CalnS b (il e 5 Sler Al Bl p Sl oyl w15 456 oo
Gy it byged | Jlogrge Sels' 1S 1 b3S cod gy e S8 Bt Ll pislSe ey

1. the stratosphere’s clutter
2. space debris
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