e [ il i
fAglall Jualig

izl 2ol Salas 2jaiai

et (3] pdfibie pufaly (milaine .3

Ao b el e dasne L
¥ yLidue s pld) | (gl L
TEPPR 2\ (YR [ WY1 20 e S
ag] Al M Gl
AjJM_‘«.c e et lio demne .

daue de | e SISy .3

T /N ST Yy S V-

il plma (e el ) 2 2

e Btes codall gailidue .o

Aulysy Olelydll dsgl Oladul & 5)LEYI il ®
(3 pad 3 ygud Addal

Ay p il ol ¢ gud Ao puolal) 31t ot 4G9 @

(5 edal g Sl Lo plod | e AWET ALY LYl Joa¥ @
(Adiuda’ Al guol Auwlys) etogll Aali€ I3 (v

(S PSSt Ca a2 y3 g (e st paidl @gd (311 30 @

«:u,mmh,;»&mmmwca&,‘w °

bawtguw‘,wumwwtmm,mmAu.uu,.s ®

ko yadiy (o3 pall yadd Lg,d,m ALY L.su.m v e
«(\#Jw‘) ?)Lu}"

polall Juialiy @ySI OTEN Aaslony dasadl Jaigall )53 @
Ledal) Lgd (nS LAY Blodt! pad g g (oo paind! 4855 2.
21439 alalt J35 LI must! (el zpudt J3153 o

Olagud! Aygger 2 SMagud) Jeall LG Wiy pyiET @
Adidal Al ys, (32016 -22002)

OLua¥ 1 g ety 31 Jrolod | e Lo 15 93 Lot Oyt | @

@ Clifford Algebras onto MinKowski Space Dr. Al-Tayeh Abdel-Gadir Ahdel-Majid

@ Generalization of Superstructure Domains for Light Cones Dr. Sami Ali Ahmed Al-Hag

in Lobage Extended Space

o (W (WP TN S |
22018 o - 21440 A 2t/ J9¥1 gty



?yﬂl—o‘ﬁﬂiaa._\h.o:oﬁlh.“
(00249)122141712 - (00249)122631834 : &) ga







1dlad J1B8

e e
\g\%uﬂ’ﬂ’u“\wd o

/‘
0 0 -
-~ e S /.}/../"// 7S P o\ O
wahladl 1L g Ay gudy s S \,L.q
% okl (G s 9 AP ) 9 GOR 9 # o PN b1

(89 :Jail)



sl aclgs
Eolas Jals (e Buanill @ ,al) ¥ lae 3 el jall s & sandl Al i -1
i 105 a5 el Al asla
QAJA‘J&;MJ%MMM?:@;J‘@MJMQMLM‘J;mzdi -2
salall el J i
S esonl dgm ol p2all Lo f o3 s 38,58 ¥] 2l 3 Lty 3
ey Jaid el pale s o e O

) oo

aaas (Simplified Arabic) iy gus &35 o le salae Sadl 4588 o .1
Bl ghacal 3 TG Load, Ay ¢ Galgl) 3 35l 125 (5l Lol 14
" " (CD)

IS elli 310 25 e Ji5Y 5 3a2n 40 (e el wladus sae w3 ¥ 2
Zao ) (AL il e l) JLaiabl 35550 g« 3T 5 gl A
)52 aie o s antia g Ban s dntun e Gadlll sy W e Laalaal
L 238555 a1 5 olimallLails s Tusli g palall gl i 3.5 530
el 33l Lamnill g cealil e

ook e o Lmis Al a3 8a Gy pasls gl pann Juus 3
Alaall g S 5l

Ul ol Lo 52855580l uls ctinlin o, S el 3,38 L 5] 4

! pudan il

SIS @ atl B Ji e Y aSatll sadl aas pads -1
il 5 cpaSall g1 sains 5 caalall ol Lie ) (b cpummiie (paSns
Aede (yo

Sl al it ol s Lol J] & sadl 3y dople yud Alal] -2



bl ooy S 1A
pledl i gisoll
ﬂb—wr.é\du\@n LYVEES

) dug sy
.Mﬁ-u,\i«r..b\j\ del>. 3

sy iyl s gm0
| Juad ot e I e Buges codall gaillie .
o paill disg sl
MU PN B AP RT ) PU Oamalal! () 7Ll dese ..
dase ptlu @slall @iyl . gl end alilie JLaS .
3 e Butae gl L ae .3 EJl_g-..\_e:-‘!..\_aa-..ngj_af!.a

Byile gl Bag—e o ile .

ol a1 Y¥lg graidl

o all) Jund e (adl ove

doa 41l
o I { PO 3 PL ({ WUV K {EX {NUP
d—ee alll Jb e —e A Sy e
diylo¥ Dloadll ogelll goaill

Acligh o ge il D9—Rid e Sy A glase Lo



! ol
2PN LR o) ey Pl N J 5
222 o s —Os s sper
0111191670 - 0120391124 : @

http://www.uofq.edu.sd : 5N &5l

E.mail: bathilmiuofq@yahoo.com

-

N\

015 godl = il 1 22U 13

bl oo s U ine o il

ISSN: 1858-7526 : thas,

~

J




dylais ¥l dugll sl

(— VP ), (I 2]
gH:)M‘A_w)_AMl.;.i
paxd| al o> e JalS ..
Aama dll B e Juadd N
o—bewd | (el s pip
i | gt Al gleie

oLl e gall e ]
e oone dll s e ]
Py PP RPN RPN
‘__g_.n!lb\__u..u\lﬂuﬂ
deons pui ol e g3
@5 do | puldllgal pal .

Nl jb e plathie .



28-3

56-29

88-57

132-89

172-133

206-173

242207

286-243

314-287

341-315

2749

1-26

..................................................................... A LTBY

B 2! B ygud Adodal Al yd) Ois | yaM dav gl oiladiu! 2.5 )LEN 1 AL Ll o
dmene (3] pd ie pSaly (mtlaicie .3

Aag, il olbecy 5 (e olall 31 L {p b de 20
dmend bl ole desne L

L@ lacdalig Ell e pl_—o¥! o e A A A I Y J g™
@ Gtal A :f},‘,i P 133> { bgll d LS I 5 o
¥ yLidue s pid | e | Sl

(6 eS| 8y 2 U ] g (s 4 s 3 @g® G 0
ol il p AU i .

Ao A B A wydplalu¥IA Gl A gaatial S
—agl Al e IS Gl elu .

39000 31 agl sl et (AN B H Y 2 A Al 555
Alldie deome ptlio demwe .3

(L 35030) PO yobio 3adin gt pall 32l 2 AR AT Y 2 SED Agy
demedud dmen | dmetne Ol .

oo et A4S 55 2 pglalt Juoliy @S OT,A0 Aaelony dygealt JB1salH 590
I sl ) gl st JB1gD e Lindaly g (nSHLAL Sleadt L85 Agag

ST V7N ST Y Jy S V-2 OO PP 21439 ataty g5
Aulya) (p2016 - 22002) os gudt Anysgan L 313 guudt Jgall ) ATNa padS
il i (gl Mt ] 8 i Adad

oY W) (- WP PR { Y WIS P { I =S W01 Py 3 M- { ] SO 2 |
e Bumte ciocdall @allide .o

CLIFFORD ALGEBRAS ONTO MINKOWSKI SPACE

Dr. Al-Tayeb Abdel-Gadir Abdel-Majid

GENERALIZATION OF SUPERSTRUCTURE DOMAINS FOR LIGHT CONES IN
LOBAGE EXTENDED SPACE

Dr. Sami Ali Ahmed Al-Hag







- 2ol @sliial
IR N

IS Ol ales (sg3 53 A« el el san ] galgll il sanl
ases o IS (Ll dleall 5 B0l 5. 3aula o Y1 o panienl 5 o
@Jqﬂ e ade alll L all Uiy same AaSal s & yall e (&l
ceans Ll 1S Lo ol
o onn S aSE 4 calls . SIS alll Zan 5 aSile Y

oSilae o polead) saad) B oS3l yuia ) i o Walass Juol 533
Bt e olaad 5 Ly e Jia las e 31 e Ly oo 5 palal
oS8 sl Gl caatas s aSelaial g aSla; aas o ol (e it bl g
LI el e aSI lalilins . painallZond 5o aS3Le

/5584l e Sy (belyillg popsll Gyl pale) JsYI 5 sall
aagl aloiml cd Glitll casn Lljp) o s 35 0we L laas
(" aycull & jquil énémbi awlja” clelyall

S Y1 ¢ Esan Bl 4 ol (dgusly dadll) SBI S sall L
2pldp egp cale jologll dljgll abadd): o s albll e sass /| 53Sull
DOl s ¢ opedl e oyl saal sl /) sSall S SB[y pill
" bgall aulisy Jlla o lailéyhig clilp ploll aie éyléill éyllaimll Jgoil)
all eatll Al Gy /| 5iSall 45 S, [ dpdbi dilgol dulya
S il 5 - [e)Rall caghill eaa lnjilg caepiill pill paa@lljp) : o s
glinimll 2dol ceddll plaalfl) : o sias « yo sl dllase WA lales /5380
.(" dijlap aeda C‘unlp" -

b S aa Oliay iy (dyged) dal) SJB sall 5l WS

-

Qaigl Jlniilll cana aalll jga) : ol sias ¢ Wlise sans wllios sans /€4l

L Mo ST il ]




* caglall iyl Galge o pglall divlig pyall gljall dovla >
san) dane Sl /580l LS LS [laagail cailagall jiallaie cblall

oljoit " cayyoll ol caa caclall plilll e aldill &ug)) o sins « aens
("laagail phull ja0

sens Gose /55800 (dslodn ¥l palell) ml I all (3 S
pglall Jivlig pyaill ghall doplay dugeall Jalgall jga) o s <wance
Jalga ealelaphi " laya = litgll dleall jhi daag Jo gainall @Sji aa
(21439 plall Jija cailill pugqll pigll glyull

e patl il /S0l S iy (Sbemia¥) Guoladl sall olss
Slasedl Ay sgan o sl Jsall ] Us ps): ol sins Ll ¢ Lan
(ks Ll 5922016 — 22002)

WS ¥ sl - s B (palall) Gusladl jsall S elag
e lailg Glall clpinall]) ol s e Sasaa ool aaillae /53S0l
crlad seal e sl /5 Sull S B [gluilllg deljil diplogll
aigall Gul eloa @a egall bylag &iagall augiilll cilllap pigni) o sia,
2)dlf pa) : o i salllise jolalle alall / sSull BB sl L3S
[caBgirgll elnall

E{ENGe PP PERVE{ PN VSO0 POW PRIV J I 3. PREIOP PNEN -
e, Sll Galla basan 2y sl Jal (o acall 4 5] IS

e GBS0l dan 5 oSl Nl g

dane e asal ol sals s
ol Eadl Bulae diae

dall 5o a5 Tsa S

[ #2018 o - 21440 30331 ars/ 0531 gy - et st - i aatt [0 2




Cifsl il a9l wlakul b 3yl B> L
(8! 3 ygud duddnd a3

*dag 3510l ae SOl daaas s

Iiteae 21 @ ST T yaT BASY Gutis — pglalt Lesliy @ SH O AN Zaols delue il *






- (el &)guil duduhi dulja) cileljaill aagl ciloinl e d)lil cazaliljo

il g )5l e p b sas 85l Bia  Slalall gl Gailad e
C33a3 A Gpoall s 3,LaN Bia an s I LK G eal g a8 3
crala 53,8408 s e Loal pull e sal s (Gualls oLl — )5l — el s
s AR s al B B s a8 s B LY i
Bt Lo LalS 35t S 8,LBY) o ey W oLl 5 6 053l
c el Ll Bale 38 puaine Jladl Lol g oLosd]

[ 5 J[ bty seril ol pgle sone Al oty SN Blme il ]




* cagloll il dalge © palall Jiplig puall gijéll dople -

Abstract

One of the characteristics of the Ottoman (rasm); writing is
the deletion of the sign, which is a type of deletion in the(rasm);
writing and its importance is that the word that is written by deleting
of the sign and the letters that are deleted are (al a’lef — alwaw-
alya’ and alnoon). The study was conducted on Surat Al-Bagarah
and concluded that the deletion of the sign in Surat Al-Baqarah
occurred in three letters, namely,( alwaw-alya’ and noon,) and that
the words that were written by deleting the sign were eighteen,
including ten names and eight abbreviated verbs in the appendix
at the end of the research
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Abstract

Praise be to God, and prayers and peace be upon the
Messenger of Allah e, and on his family and companions and the
most important charity to the day of religion.

The study dealt with the concept of medicine and its
importance and the importance of the jurisprudence of the purposes
of Sharia for the treatment of Muslim women and the preservation
of Sharia on the five essentials, namely: the preservation of religion,
self-preservation, Save the mind, save the offer, save money.

She also referred to the rule of uncovering the 'awrah for
medical examination and the work of men in gynecology and
obstetrics. She explained the rule of Shari'a in obstetric surgery and
the cutting of the pregnant woman's abdomen. This is what doctors
call al-Qaysiriyya, as well as surgical anesthesia for women in the
light of the purposes of sharia.
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Abstract

This research is related to the statement of the origins of the
deduction in the narration of the Prophet Sunnah by Imam Malik
- may Allah mercy him - through his book Al-Mawatta, together
with some of its jurisprudential applications .And the aim of the
research to the statement of these origins by extracting them from
his book Al-Mawatta and investigate the jurisprudential questions
also explain its applications as prove for each.

The research is trying to open the way for researchers to
further study on these origins and applications, The important
of the research is the linking between the issues in the book and
its sources in which it depend . And I followed the method of
inductive and analytical, where I have extrapolated these origins
by extracting them from his book Al-Mawatta and I investigate
the jurisprudential questions and so I make analysis for it .The
research resulted in many results , among which is that Imam Malik
included many of the origins of the deduction in the narration of
the Prophet Sunnah that need to be highlighted and linked to these
issues by the sources on which were built, and one of the most
important recommendations in this research, that the book Al-
Mawatta needs more attention as source in Islamic jurisprudence
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Abstract

Understanding the legal texts according to the aim of al-
Shari‘a and its general rules is one of the exact purposes of the
Shari'a, because this is the realization of the general and specific
purposes of the Book and the Sunna. The misinterpretation of
the texts and their inferiority is considered a for fads and follow
the fancy. This research came under the title of, (alaizilaq)
«Misconceptions» of understanding the legal text and its impact on
intellectual radicalism in order to know the most important rules
of looking at the texts, the reasons for their misunderstanding, the
effect of the work on the ground, the characteristics of the text and
its controls, the importance of its understanding and the meaning
and concept. And the impact of misinterpretation of the texts of
legitimacy and its impact on intellectual extremism. The researcher
adopted extrapolation and analysis method. One of the most
important objectives of this study is to identify the truth of the legal
text and the components of its understanding in accordance with
the purposes of Shari'a and its general rules, as well as to identify
the shortcomings of understanding and its seriousness in applying
the provisions of the text. The study concluded that the ignorance
of the meanings of words and weighting rules and the positions of
speech is one of the most conspicuous understandings of the legal
text. The researcher recommended the need to sanctify the legal
texts and understand them according to the rules and controls that
helps to understand it.
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Abstract

The (Istisna'a); manufacturing contract has become of great
interest contracts; to meet the needs and desires of groups and
individuals, who cannot be financed by other contracts of sales
through the manufacturing of goods and payment of the price
in deferred or in installments according to the capabilities and
approval of (Almstsnee); manufacturer on it. Therefore, the study
aimed to identify what is the contract of (Istisna'a); manufacturing
contract and to clarify the jurisprudential provisions of this contract
and the position of Islamic jurisprudence on the Istisna'a contract.
The study adopted the inductive, descriptive and comparative
method. The study concluded that the contract of Istisna'a in the
public of Alohnav is independent contract does not fall under any
contract of other contracts generally accepted, but is holding its
own characterstics and its own provisions. The Istisna'a contract
is one of the most important forms of Islamic contracts that help
to develop business and develop and activate modern economic
fields. The study recommended the need to hold interest Istisna'a
legitimate considered its own terms by the scholars, takes it and its
application in Islamic banks and in the trade and investment field,
and to continue research in doctrinal matters in which the problem,
whether in transactions or acts of worship
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Abstract

This research deals with the linguistic interpretations of the
texts of the Sharia from the Holy Quran and the Hadith of Judge
Abdul-Jabbar Al-Hamzani (415 AH), one of the great Mu'tazilah
and their imams, with the doctrine of the Ahazali through his
various books; the language is one of the most important tools
of interpretation as will be shown through the presentation and
analysis And its interpretation of the legal texts associated with
the principles of the Mu'tazilah and their five origins: Justice,
promise and promise, and the status between the two houses, and
the promotion of Virtue and Prevention of Vice. The isolationist
is the most famous Islamic sect that has relied on language as an
important tool of interpretation in directing many of the texts of
Islamic law in accordance with its wishes and to respond to those
who violated it. Their need for language in this section was more
than they needed in any other section. The purpose of this research
1s not to win the views of Hamdani, or its linguistic interpretations,
or to respond to them, insofar as it is intended to demonstrate the
extent to which it has been used as a basic tool of interpretation, The
use of language and adapting it to advocate its doctrine, and what
fanaticism brings to the verbal doctrine sometimes of arbitrariness
and cost in interpretation, while comparing its opinions and
linguistic interpretations with the interpretations of other linguists,
linguists and interpreters from linguistic standpoints, especially
those who violate it in the language school.

[ 2018 ycacuss — 21440 L3 acry/J ¥ pory — aobead | scialf — 2yl 3 Al ][ 176 :|




< (laagaqil) il agall Juall aic cawlal - caaql jLniill eea d all jga

d—sudo
(slams il T35 a5 LS Lusdosd) 30 el o Wl a3
JAJ‘JM&)JJ‘&M“:.‘QL)M‘UAJJ‘ PREK l.@_m.\l;aMLg_mua_ql.sJ
8 IS e LS e Sl iagll Sl e pu2la snns Ll Lagio Jaall ye
‘amw‘muuajuwj J\,mY|qu|Au:c|wy1,ﬁlw$‘¢,m
o Ll g LM b.al o sl o &, 35,5 ‘.AA.AAL\.A.AAUA.\.‘ JG LS
lia Bat a3, “‘-ulé-wa (pleos dale il JLo) sl aule IS W) saial
5o Lo Glalsas ol agll el s gl JUB LS Lilall o
J.A.sd.u l.cls.s Goliey JIyieY) ade e Lgas adla 3] dhu_lc Jalo ‘QXS.\I ale
Le\sA\gchbdAJ‘eJ&ddY‘.\.\.&u‘dM‘ dic g s 448« Y\gl JA:JIUJ.cl.\A.au
w2 JA po Jiall a3 130 eyt s o) wa ST e p Sl (B
il 355 L Zall l ity st e
&l ddSiie
Zalaie Zhaad 5 SIS o e it L yomi lin 0] 5 2inll 8 Lo
S a3 5 L Lisad I35 Lea3a o3 el ake fgolia
138 I3l Lo 13a5 coalll b o Gralladl o3l Wlas ¢ 3l
syl
r&aaall Slaal
poseaill dysl 5 L) aeladiod sues Slaegd wie Bl B ol .1
L5t el (o Blial el Lo sans ¢ oV eale pdy Ly eyl
anke 8 punlil Lo sy Talll il i oS
Cro 5 o sl e bl o guaill 4 galll B35l S ag o) e 2
LS alll el Al Lialan 5 0y el 5 cpa IS 5 cp sl
2SI e 59T i (@ila il (3 Crmaand! (33 han] plad| Galad (3likagll el (0 sl e ulall hawai! Jsa¥1zoa (1)

231 /21996 21414 3 /i & yalatt sy 255a Oleie
383 /et (2)

I: 177 ][a’v"“ aalh jao rﬁ\&é&tjmﬁ\f\,ﬁ\@\?w ]




¢ caglll ciall Galge # pglall duolig puysill gl dopla >
4l fgabies il Luc i) o guaill L salll Sliagh olgaa 5 Laslie .3
sl g3 BISS gl Bias oye Bl Lgad Lo oyl ¢ oS

r&aaall Et:mul

Las Joltin Al slulyul goal oy Gl sl sy
s dagl) Jad LS alall JLat¥l 3 dage 31olS Tl aludii) a5 dage
Gale 88 5 Loy Lpgua 55 AR 4 3 ue pill o il &y salll 33 15
SN
c;.a..\.llce_\.c

Sl Dol Y 4 3aae Lasll Basll mgill Eadl 138 daT
ey e
&) das

Aagaid cdagio s Cranl Gl g sl 8 aald oo e dianll oS
eyl o paill dgua 5 (3 LTy Sliegl) wie Bl DS G b =haas
W e Js¥ dalin o)l e yil) o peaillagua 55 g3 suie Joslall Bl
Soed S e Sy pumill Sl iagl dan 5 3 Glacall 5 a5 LY
05 comgaaill Sl iagll Josl (3 B3all 3 Bl 5 m pumilldgua 55 3
Lailas coml) S pal 0 Lsla & papuaill dgua s 3 5l T e
el salalls
Pasgad
e pulil) o guanll du g3 S LA 51 g Sdagl wic A3l dlss /1

ooy @IS ale 3 Gasa say oldegl alatal Balll ks il
& il dala oyal 3] ¢ m g (o 0 (3lats Lo dan sy ASSLA) il g 5o
jfjm Basas Llial s ol 3101S 5mal) Lolas gl Ll 2SI ale
g obse ¥ maml 3 Y Lalyy fiall dagil 155S Laindls (o yenill

[ 2018 ycacuss — 21440 L3 acry/J ¥ pory — aobead | scialf — 2yl 3 Al ][ 178 :|




- (aagaib cailagall iall axe cawlall - c1aagl Ll a &zl jga
sy S Y g5 ila 138 5 e Lova o] latball e 380 ol i
O 6l A el pagaill goalll Julaslh 3 Ll cSlalge pen 3
Bl ase MLl mﬁdjs.’l.asl‘ho)&ﬂ Lola g el LY e 58S CBMEA
LLsall e 58S o ool LS uﬂbu)all ol s LY Slas w3 3
Le_umubwu“mm s st Y] Juall e L Y 1)<
Ay e saclu siy Ly)iﬂ\ ISl 83 o 1S Jao WIS ale g
e 11| P I

o alde 335 Lo po o il WV s dpa il dalll | Sl dagll e sl 0]
feoa] il (b ale adiel ale gie sa e S Calad) e | yals oS
Taagall ila s 5 Sl LA Gt w5 B e aaiel s
aals ila o pISH wiale 335 posaill dgua 5 o3 dolaial Huaidy ol
LMy Lol BB o Blll s Lo JSJ ,a-*m‘ oAl Gas Bl ol sa e
AN e 3 ¢l LS ca B ity Lo 385 Ao s by s g
A YA s sl Y s e oY L sG]
13 513 o bt (5,381 Bl abie I oy« oS caaie 33153
s L s LS

ale Al oo )6 JuluS Ja Lel 5 ol JudoS Gia Jaall wie (2363 5l
S ) G penill ol 5 G e Lago s 5 cLid gl 5 DLt (23S
Sl e fasiae daade 3305 Les Legn s BSs AeadSI il degl) g0l
o (B L gend s Jaall ) g3 cas sl bl ol sy Vw\ Ore Sdic uald
i) JEal o Jaall (a3 1308 ¢ il leando 38 55 Lo o oo sacmil] dam 53l
05 1« Janll 331 58 Las Ga kel 138 Ja e sic 3Bl oL« paaial
oosaaidl ol elly ¢ Jaall aiiay Gaill jals o a3l Jad swie Jual
TA4 73,8150 (1,501 515 9355 asme Olinte +)5ISAT) Buiod (o 1ikegl| el (sl e sl (Gipat atiie (1)

546 /il g o et Ja Wi s (2)
648 /e (3)

I: 179 ][a’v"“ aalh jao rﬁ\&é&tjmﬁ\f\,ﬁ\@\?w ]




* cagloll Giaull dalge @ pglall Jivlig prall gl dopla >
Mellal Bl e Jaadl s Jlaaa W 3L saie
.J_\,Jld.\f;yn @Q_W(q:mfm ¢L<A>z| g_s,f)?\,g\wngluywm
5 ysine Lsilll Slall o g LS el g8 Crn il oo Jaall llis )] e
1Y A Jla il 38 e oy 1Y o panall Gla 3
o ol B 13) AL Y lad g, VS e 3 Jansd) o sl aal (o suie Zallls
S 535 Bl Bl YV agd Gl e

o Jeadl cimse 58 Jaall dhaa gy (5 LS Slaagd) e a5y
s U ALl (o o5 wie Banls La,Sa 3 Llaall SV (om0 e Sl
saing al g Ll (& salll Slaall dga st oo dulaad) LY sha dlan s calisel
oA s Catind) Llaal) AuY) Glas 5ly o snill ol 5 Lilsall ALY s2a
oo Lslae 3 Bl a3 0 ] elld (oY L) dgan bl 5 Lgallh Slaall TSl
il JSI 550 o) Al et el g cand caliat) Ll I dale 3ant) oLl
el ¢y i s 4N 4 ¢y 5 s plan olead WIS Jal 51 5ko 0
'@‘M‘Mhﬂ‘&}aﬂ‘%ﬁé&j@‘zﬁ&/z
d.\\)‘&.& Ssddals Jsj ‘s.‘S.LU J‘J.O u_‘ ‘Ls tﬁ_)ﬂ 5 e)lSJl J.UL\S L@_ust).a\g
M‘J&JAJLLJ|¢MUMJ¢QJM3| A;‘\ggulbu.sﬁu‘m&\ghﬂ

i «‘LalCJ.L\@JAJCPJ.ou_\’.AG_‘ éﬁ‘l:&.]a&ﬂ‘dﬂ» L@..\.AJ ).;Y|

9.
383 /s (1)
8 /@il g2 pe AN il (2)
.66.55.20 / gttt (3)
606 /@ilu g o seidl Jyo Wiz ,a (4)
Aanal (0159585 WLy (SATLNT o (g3 (poom T wbal (LinBly Loy 1kl st it uslall 0,501 glicie IS 2 stz ¥ Yl (D)
) 261260 / 21431 e Sha¥1 3 5mm (p craes ala ¥l
168 /0yt ittt Aatas ctemme ity @ald (g3 (pem 1 i spen e (0l S3Li2 ggema (6)

[ 2018 ycacuss — 21440 L3 acry/J ¥ pory — aobead | scialf — 2yl 3 Al ][ 180 :|




< (laagaqil) il agall Juall aic cawlal - caaql jLniill eea d all jga
s WS 51 e 53 a7 sl iall M a1 ial) e Jaall) S
JAJJ; Ol 5 ealaing a8l e IS 8 o (4794) iS50
YJ| ‘.LLULLQMJUL:.'LLJ| clAA‘JMGSCP_)ﬂJuA.\MJ Lu.;_‘as
J.QUQ&JJJ’J‘))\}A(.&S97L_A)&SJ‘9;-“ u.x‘ .\.s.chjLJb «J_‘Jl_"}{ua_‘s u_u.t.‘
Lall Al Jas s sl sl ol s s . Peade ol i atiy Y ae ) aall
DLaall) Hals o3 Lo oY s Jals N g liasle I Lol a5 e
e i a8 el Tl e sgan Jibs ol il iagl) pgionie 35
u&h&&‘ﬂ‘ﬂﬁbé&e\&éﬂ J.s\sulstbd.\.hl.‘a\g‘)“d‘\gwj&‘@)ual
wulﬁwmb‘mﬁiaﬁaﬁ 3Ll wdu_sucd_uj ) 4
LA‘)AUojLAL\MuLL@.‘;_QJ@\g u.cj.oa.a.‘.‘#\ggd.u{gd:ﬁ.ﬁ%gﬂ‘
G‘JJt.iJ.tJt_“xAm‘MJ“\_‘uMJLsJJ‘
¢QJJMMJLOLJJM3‘¢QMJAJJAJJ3MJAJ¢ ul‘g@.lluw
J.;JLJ‘ ul» u‘};ﬂ‘g ¢ ‘La.c‘).u.d‘ L)A}&A_\J‘LA.C ds.u.'a.\ Qe Ao & Loj
laslie 3 _gn;sdjmnj el aMuY Al da Y solall allaally
.muls‘ws.m%u Bl oS ol Lad &,ﬂm et g b L s
an el Lg_\chLquJl m,J\.mw\ &ng ijuy CJL@M,A;
&Mmm‘,&ymunm" «‘;lc.u_\.c. yumgww
140 /510 2 0 s Gt s9tB g3 (1)
13 /1 5 mlani celagh yis aa¥ Olestu Gy reat 0)liTy 4iyglas Jiolitt (2)
2/ ATl hsiuya il 1 @IS @ ,SIT i case 1Guday Ranly (§39d1 (¥ GEUATI 292 811 e 2. LD igil cne ¥l anys (3)
132 /21405
o pualll (Glal) Brem [y o pLoXT pli 2 a1 5T : ity (J51) 214143 /e g s s3lis 5l state (¥ et Ot (4)
271 752012 1450831 ciaoms mllis damt led Tasla Aloves jgidiie uoms (o150 Y1 Audite 3315 Loy bl 7y s AQLaL | Zse 51
1371 ol g e o851y iyt skt (D)

11 21427 2 /& (ol 1 (gimdt 5l 5l ¢ UL Gk (s e lise 8IS ¢ peuilly 53ty daliiudl 1y Joglilly el aggiae (0)
.64

[ 181 ][ duselt dclh jyae Al oty SN Blme il ]




* caloll iyl dalge ¢ paioll dolig Al gyl dovla -
coa) ol 3 Y 0 aa s Yol 85,5 o3 Lad ol ,Le W g Jsiall 5 LISEYI

e—"J:“:-C)"'J-.’JuL‘ Al Wyiall 458,30 (g S 3ag) wie Jo sl TSI
saie Joslill ! 3L S peseaill calial o] calll 3 agd AL o
Dol s o ey ST L 0,0 Gl oy lell 3 205 04 i
Uy« sl 3 Tuia }Mul)uu,gwéwwmnﬁgw
uluﬁmﬂj 0l Ji] €4 uws,mru\éw\)s\;a Y\«L,\,(J.i:
e ishas (G smemr \Js\,)ujtuuyu\z dans ¥ Lao clli g : J5 3ol S
Loy ke suie Jslills Dedsl WAy 068 ol 491 oS8 o s ol
Justl 3 dagias o geatl] J5l5 3 slase 5o Slaagll s alall 3 ¢ gl
S5 e il g 3] e bl o gl 5 s Blnl el il o 5
Lala o Lile s wnc.gcjaumuuaglugﬁﬁmgkmusﬁb
oo dlan (K Loga s all 2S5 . T pallal) qstiile e dlas cial Il
ols Al e el ssie Jans o S0 Vs pud Il e Jud Y opalls
N mdﬂ‘uwmwuﬁg&f‘;u@@@ o Ssams ¥ s
mdfjbjeﬂuaucuajldﬁj LAM‘}L)MAJ&MASAGSCJAJJJ
A e 5 Y] S Y e 331 5 Ly 3l g

ol sl 8 L st 3 sl 0 i Liags 3l il
o6 eand Leniad oy lie le s snie Gl o] ety (Galll dadal (333) 5o a0
Ll o0 B LY ] cuai®y Dalll  gin g0 1 5S3 izl g wSal cp 3,30
Jains 525 Y] sie (ai ¥ &l iy iy e oy Lo st Jaiad a5 Y]
b oSae ¥ dLitie o gl 5 AN
w03 oSN )
357/3jil:ﬁi;f§;:t: %
605 / Sl g po naid J3a¥zp8 (5)

604 / gLy (6)
38/ @olu g2 pe 0yt wliie (7)

[ 2018 ycacuss — 21440 L3 acry/J ¥ pory — aobead | scialf — 2yl 3 Al ][ 182 :|




- (laagaqil) il agall Juall aic cawlal - caaql jLniill eea d all jga
Js¥l Ead
Blacadl g Saall g LI dlYa
e uhll o guill il dagll daa 65 S

o 335 Ols ¥ Le il Gaguaill Halsh GF (N Sliagl) Gl
Db 8 lial) Jlall i pe IS e S e i Y | iy VLl L)
Sl g 3aa ) A5 Slacall s SISl L AL Ganins (el
oo NS e das e L il o gemill 3 LEMT UYL dalasial sal
O sliaa s Aiall fgalun pal (yo 5 ¢ s3ll Tosas Balaie e a5 calll L5,
A3 alll a5, 0 sam g ¢ LadS il Jals . P Ll 5 s e 8300 as
(DS = oy ol 5ms LS =l e aglalag cLoall 3 Lgs gL ¥ cle yat Lol o 5
s Ayl W Laadl s calins aile alll o il Eaa oy 35l
.‘4’s}v|3uu|£,@yudmml Lg,u;%_k@;:u@\wl
SHET) ‘%039\’ &5 é\% uJL"" “JJ-“ s“m' Qale 335 L‘J"J u—“MéJ‘ LHAJJ
.‘5)3,';‘2@\4,.\1\gaﬂ\%,@s:@ﬁ@&.\pib‘s}m&gwljwj
& A L5, s o agualSioy Lol Jal wie Y gl e LY slag
GJJJJ LAJAUQQLJAJLJ“’_‘L \*@"‘Juﬁ ucj.na.n” u.a.a.f.‘ L)'°\9‘°ﬁY|
Jﬁ%ﬁbww‘ uLuAJ‘JJLJ‘jiAAJ‘JJL’.U ucj-‘é-’d-’ﬁ‘-‘u‘»f‘-@-‘-é’-.‘
st oL

465 / Golus g2 po et J3a¥ iz (1)

66 /1 ol g2 po iy gt (2)

11266 /1g (3)

.66 /1 g1 (4)

66 /1 ol g2 po gty gt (5)

/12008 (5 ,21a1) ot 231501 2050 (s i pLid 1 3o0 B o (33 (rion plo DT i 5819 Jutad) @llas o2 2 sgaitiolis  (6)

.320
I: 183 ][i;q;.allaélll,g.\. rﬁ\&é&tjmﬁ\f\,ﬁ\@\?w ]




* caloll il dalge ¢ paiall dholig puyall gyl dopla -

e Vadine ¢ oS aade 335 Lol s LY 038 wie Sliagll a3 13
Lalll Y Lebaias 0 dalal) eV laaY) puman Ty eva oload da 0 dall
ool (LU e JaY) 3l olomial s Loy a1 345 Y1 3 (35L0)
(aaall laaas. lhblhbu\mgmmwmﬁ sibie Csled sas
O o1 cala (a3 elld 4l 3355 1308 ol LS cmnall ;a8 Mooy
daa J Jeas

A ol e o YA s3a b il e o Ll laagll S
o) Lalall o ol J;Aa:q.b_n walss Sl mfmjl L5, L
VLAY emns seb Uil s mall Llls UL SN S Lol 0
(oYLl mwsLu‘mmwu_un W Lgale Jpandl ks 3 daal
Uﬂ.d\ Sall L 3ean S U e Bl (Gloaadl s B e Toaian
Bor Ol 55 3L« cesaill was b lple aain 259 e sasolbaall
dla alay g dabls l*—uﬂ-u | s s 055 b el el 055 Y5 05 a8 Y
el santl 5o Gl (Al s AISH oy pudty Lo

Bloaad) Yo i) G gl 50 3 Glocall e ol el o
R U u&;(a,zu) (s525) SBa! crs Lol Bl (5 53l
.sbluuﬂbdlcl_sl»ﬂl u‘ 6o 3 D an) L AL LY s bl
Gsmmdmdmus‘ 2@l Ll ol G LG G113 LS 5,0 Ll
ol ald e pall sl : J3L Jﬁ;%ﬁ)\ﬁﬁ“@ﬂ\ululcémﬁ
5553 Lo Lol sl g8 el o 51580 000 o sy Pl g al] o ks
M\dahau'}!‘cma)u‘u\g_)ﬂ‘udbllsﬁjlbdlcb_)qu.“ PUIP
s Lels 3l oa gl dialal aym (g3l 5 S Duore e sl

T44 [ Gl g e et stz (1)
T44 [ 3ol g e 1N asliiie (2)
744 / Gl g pe et iz (3)

[ 2018 ycacuss — 21440 L3 acry/J ¥ pory — aobead | scialf — 2yl 3 Al ][ 184 :|




< «Iaagqﬂ»cs\ll:zqe]l Jhall a1e cawldll - cagll Lniilll g aalll jga
Vol gy el 3 Gl S s an sl

dio claad (s bila] Ll calal coall ol ey e Jutes WS
i cosadl 138 e 50 BaS ly eelld it I pledally ol ks
«%\Mm)}}v L;La_.djsusﬁ.:l.as Lalina g (g slll 3locall Lavans 455,
’23‘ m}c.\:_;tgl 6c,m|]eébjao\jj%e u_\lud.bsusj‘mybcgl [6:¢,ta]
d.\aus‘_s)la

o S sas il Jisls 3 (gl gleddl le oslaiel oo
Lo «[18 15, %Wj}!‘i@&i_é X v*”%b s 4l dlas (5lal5e
e sian S Jaa ol Jle AN LI 3 00 o Hsm Yl (g 3] ramaial

A3 A58 (8 gl Flanad) Ay oY) 3 o sallie pey LS o ladl] 0o

L 3o Lo ga g uhuujg,.mﬁmbfwm 18 :5 ] %MY&QA%
akally Sl e e st LS

el Lasas cll &5, dline, L yem bt 8o, bl L1 cyas
"Jb.adjs.]as.ﬂlWﬁﬁ@dwlg\clmfﬁliﬂmadslymbﬂ
O Alyial) wie LY sigd (103 :ataii] %JLAY J,Sf;»;juﬁ\a{ XV
sl o s LS 3 AY1 5 Laall 3 o5 Y alll ol e L6 A e
Ll Jal o po s 8,AY1 3 25,0 0 sit pdl L) Jal e 350 8 o
| salla sl Ve daslall ] e salll 5 Lasalls e o gail] s LI oy saanleo
| 520838 Sl Cpranttons oIS agania 330 5 Loy L1 038 1 slsl 5 )2 pgans
Toladl 580 — ¢y 58 LS — A u¥ls (sl) 5 (o) o s ollian o 1
Jaslall 1 e — ELal) £ | shaieal 5 Vsl e iy 538 sa s ce oty
Lt e Y4550 wls] e -
745 / gk g pe et atzie (1)
736 / Gokas g ps st I3V 12 (2)

16 115 / gslu g o 0ipatt asliiia (3)
A38 /11 21434 s a1 ol dnsls Alows osadd| Dloslas (33 sl ol 58I (o pall gl 12 (1 Ll (4)

(185 ][ aseddath gne Al Yo 5 ST e s ]




o caglall ciall dalge ¢ pglall Jolig pudll gyl dapla -

L3l Sl ¥ L5,0 e AVl daisl 5 3l 3agh wie &) s3a o g
Locall Jal sl e a5l g @50 laas¥l el juls s gumdll o 5303 galdslie
L GSMJAMJ.\SL\UJ el e Juansl s ﬁ_mudsjmbucgym
(d,_sl)umuwﬁumw@dﬁmu | cZicall JaY B3 a3 call

My G_Iu(‘,\.ag’z?l oS ,u8) Jelall 5 Jadll cp Lolicad) Bl o) S35 (615)

Wy Jlaial JIy ol Jlaan die JI5 umalls o 313 el Y aal
el L N Y ol O B 5 5 5m Y Lasalls Lt e &Y

Lalll ¥ 4148 e..\s.u.o Loand LM AV e & dagd) alaiel (o
‘L\-S & el s b Ll 525 e pmpmill o5 & oosadll o agaall e
Lcwdwm,su_m;umu@&@m asaall o I Al as
3530k JB (e e S5 cimimiio o S350 al glydan alall o a3
palacs aladl (o Galadl s paladl o alall 5 5 58 5 5 o aladl Y0 3
Ml palens AT pise J‘G’«g_;z sl el

L‘AJ)UUAJ.@;JB“;M|d'ﬁ.ugo)ﬁ.“m_umg\.cb.sﬁd.\wb

O aad ua;..a.;_‘q_fﬂusamgy‘d\als‘mﬂl J.La...\lkj.k,l_‘u.s
J.\-‘Jd..\‘..\"}“ua\}aa;ﬂJ‘ém‘a‘y&:ﬂ‘d’}{dd‘)may‘5‘ JAﬂ‘L;‘.{:Jm
JPJ|)>UAJSALQS‘4;)1$A4¢4¢3‘ Jy.ﬂ 2 gUJ&_QJL;J‘c d.\.sgg.c

Jla‘d uayAAjlu_‘ me‘sj.oa_‘ld‘)(.:d‘)mgﬁb_s‘ﬂ\g «J:UL\J‘CA.\
ol L300 13 o o semill ali g5 g3 0 samd Lo 5585 auiins Lalll Salls

326 / golu g pe et astize (1)
.606-604 / 3slu g2 p0 tsastt Jya¥iz a8 (2)
604 /5 (3)

103/ ol g e it astiie (4)

257 /@t (5)

293 /gt (6)

315/ sty (7)

293 /st (8)

393 /s (9)

[ 2018 ycacuss — 21440 L3 acry/J ¥ pory — aobead | scialf — 2yl 3 Al ][ 186 :|




< (laagaqil) il agall Juall aic cawlal - caaql jLniill eea d all jga
Mpasadll 4w ) gl o saall el

aade Losd J;\z AN Sai s pseall o liiel e Al aal gl
S \Q,(\,u,,\s\o\% gmuyuswgmmuﬁ_mwyvs
Juts il 1348 ([10 ) & Dante G322 150 v@,sm$q,k{\,u\uua
ol Lo dllae ¥ Wdimncs a5 I o 550 33al) Jal e Goulal) o e sic
ol ciass mlcdmcma)ls“)s&ﬂﬂwdwuldly‘ﬁbsﬂ‘ SRR
P sams Sl )] ;Jus‘uﬂ‘uuﬁuﬁuuujg

cpsead) A Jsal e ] ad Lo b Sliagll pe A Y T gl
Lo dogac o Jonn o Lele alll (IS 3] eyl paill 3 Ja¥) ol
o s b il i Y daa aly 8mal) DY e daads Lo o
Al paall 5alls (e b yum ol Jaalll o gans 8381 (g5 B aule 3a g5 a5
Jaalis (e § sews (50 Jaall aiie AIA G sudins CAIA T3] (o sunddl
Jaall e suic gy oIS suitan s« pulend) sa ssie

bh;\@;m.xaaﬁdeﬂbh&al‘;L@Q;J;a@ﬂ&hy\g
Ly « sreall 45 ol 53 Ll 3 (waall) ol g3 elll cros e s silll Sall 3
BLYI cyad gt ¥ IS Ll 3 aSatll cya Vi o Slall (o858 S5 06
Cro ond o5 adas a1 385 o Ba) 3 el Y Slall il (S5 Jaill
o sallas Ly JB ) Sl

496 417 A2 /ol g 3 iipusd | iuagid | 1s (3 ikegd | el [ slind| e Gualall Gyallatl (e ol azas (1)
183 /@b gy TN dslitiie 2 slaie 1 Wileus a3y . 249 / Galus pa po 0T pat arlize (2)
776/@41..«8).n O patt aslice (3)

(187 ][ dsed dath jgne Al Yo 5 ST e il ]




* caglll ciall dialge # palall lig pusill gl dopla -
%s_'.lﬂl Sl
dus publl o guaill (Slagll s 93 (S ol s Y1 31

Jsis LS Jall o 53 0l e ¥ 85 s e Jall aghs Ol e ¥l &8Mle o)
losine o YIS €umie 35 e il o yumnill | 3S 3 ngll e 553l
LS 6, i oS ] Enaatl e (o gl 038 G g Ol e il e
VA PPV PURI{ENT RPN R PPy SO TP p V- PP
Yy ezuaall laal s 0¥ sate coms Ll s & pundll o8 ussll 3 (is1))
u.\u.;c;;ls;b‘s.ml.iilM@SIALYLAUJ@&;LAJL@BU&
mu\-‘ ) u—‘u&:\.‘{a—‘aﬂ

Lo Joadl 050 ] @myquﬁyuw@@\ﬁ@;w
1] Loaill 5508 o) LS U_Mj a5 cpdpmall aa e il o5« 55,83
cJaelie Y5 | dan i (s calsaie ) gty g0 Jadll e el
s JE 1 agls ol saall &lu_\swjugmgmdm‘s\;d;_\wﬁ
el e sl 5,0 e Smgl) Jls 1281501 € S U 5
M@uek‘ uJJJmu*-‘J’—MJJJ“ﬁ-“'J‘&uﬁJ*Mﬁ-" pslres
L,AJAJ 1116 5510 sém&urs&\vjwé\ﬂr\x% Sllas JE 1agd
s ol s M 8yl ey Esanl 3 83,0 0L Ja I 1ia 4038 (e
(4)@-‘ L e

igd 3l Slaall e (g3l BRI G wams S ol 5 (3 1345
‘MJAJ|M3JJ|fm%3j|u|&:&ﬂwédb&am@%‘9ﬂwbso&
gl ] aad LS czyandl NP (sl i 335 Lall jaa ¥

ny W9 3 s ad) ST slin | 53 (AL e 315 dama £ 3o (8 )9sbuncld| (6 il o | (yy ehass Craumd | ¥ ebens oo (1)
2 1407 3/ do g s ciualasd| 58S (yat 513 il coss Galacs : G (paand| (5l sl (33 vand (6 )b | iy 439
3 /o @l ¢ CASI @lle aal) SHE ) ahod (pulmid | dans (33 el pdan 0¥ AN el 0150 209203 /1 1987
91 /5 ,1988 » 1409

272 1 Gl g p0 st J9a ¥ i (2)

272 / 3ol 2 p0 st Jga ¥ i (3)

272 /gt (4)

[ 2018 ycacuss — 21440 L3 acry/J ¥ pory — aobead | scialf — 2yl 3 Al ][ 188 :|




- (laagaqil) il agall Juall aic cawlal - caaql jLniill eea d all jga
A5 S Oselas Y 5alll 138 98503 LaS oSy 5 (558 0 oS3] @ IIST L
shoe 4153 o] o5 gl eyl 2 yal e ¥ Y Jall o aiion Y liag
sl sl (T5) e e el i €255 g3 Gu3al Y sl e all
£ 5 ol e Al lm ol IS anll &l g AT el 55 0 T Lol
LSyt g0 el o g eantl (3 pmall L350 e wSTI g Jaballelld oy
S Ul e Loyt PeBLE 1K ¢y s 1Sl Ml A el oy 3
Blaill oo laad o LS 78 pendl B350 e o530 LS 35 Lealall itk
S 15le aUS 3 Laaaals o385 (ale) Joato sal Cada 5 pan 4l Ja o
SIS b s

Sl o A e Jass Al sleal o Saall PDla sl S5 3
e Godll ol Al Uaal dule Jamion Lo 3MEA) L ,S3 cdaliad
all 5 cplsato I (g plall o elld s dayall 5 alall o 3,808 ¢ Logusins
Laals) dalll Jal Jloaical 5 4asll 138 e Logh yumis caaly Jsato I gaais
gl b g 3 e Jus aale

T Y] oIS ado 3315 Ly Baleal) Enantl £5a Slaag o oy
250 o saie g ool LAl e 0l dass Balall Jlae S 4 glada¥l (a3,
claia¥l e W a5 e Ll 5 padl) (i b Liafle :fu,_n 2 Y syl
O Zans Bagall Jilews 5 o) Emantly £ atal (5 Aal) 5.ty
Jsa 5 L ins s calall a5 Y o oo 5 Jud 0o LS Y
Jhs calall a3 Y ola¥) AT calS 1l g 5,00 3 8uske =S o 5 v ilaall

59 /1 ol gz po gty gt (1)

19 /15,0081 1,0 450 081y e Juobosl &g 0 2o idadylall bl asy,y (2)

dsdive 38153 Loy ald) 2y o ABLAI Byl o guail] (G glall B am (2 (roma pLa ¥ Jugli 2 200,30 2 005 Laiaas Loy 119 /1 gatan (3)
220 /30 g2 o (M52 Y

13721401 g atalt O i g Sl JMb oY (i 5all| 3g,att (4)

A81 /52315269 / Galas g2 po et S0 ¥ pa (D)

690 / gLt (6)

I: 189 ][a’v"“ aalh jao rﬁ\&é&tjmﬁ\f\,ﬁ\@\?w ]




o caglall ciall dalge ¢ pglall Jolig pudll gyl dapla -
(55) i O e gims laag ol Sallall s enandl o o ot JY i)
‘a:m%,ﬂLou_'qc:qj.s:ews:_fu;ﬂ‘(z’.sm:%JL;L(Jﬁ)WQMIUA
* s il

s 22 i) €K 5 S5 ¢ a3 sl g 53 LY S cye
Ll 5 lall Gia 3 ooall Bale e bya oy ol s 4w (S5 a3 4l
) o (gl (82 css) €D I LN« s a8 3 LS colia ] BLAL
ol Ea M T 1199 cusan {;3 a3 IB5p 'glas‘dﬁu-% LS
Jﬂ\ﬂ&@kdm}!md@b@b@hmj “g-.‘J

uﬁu\n@\ Ly ;;JL*-"‘-‘JS;;SJ‘;‘ U-“Jwg-“"dé-‘]“-ééuﬂ 308
AV (22 1aaal] %b@o\yuﬂu\.{éy rium\dyjquY\gw
JRERY qu.a.\dJsusd_sL\SJlul»/ uﬁgmmwéwwwntmdgu
onosSall Gl Y foslall Y Guis) ] daal (22 i € sl )
.‘“«,ds;w,;u | pa s Y LUK

2 sSall 3545 13 J,s_;w,snuJ ras seadl 51 ¥ o) e
GLQ.‘.C.UAJAYI lmu_lc@l.aa da g s JLAM.U’XI JJ.@IJ.M‘;UJJM Js\g
SsSh e uecall Aa) ,_wm‘u,sn \anuﬁm_sna_w.\sd all

PR e

LeS (67 caw) eéwrwwgd@)b% ‘}JL’_\‘U\QSL;QLQS‘LL\SYAA’J
\\'“L’%’ u‘“"" “-‘Jﬁ & L“S “-L‘-“/-’-"—‘ sl J-““AJ‘ CPJ ybﬂj‘ ;;9 409
B\ um,\@\fu,,\,;uumd\@@\ Ju,qﬁ\’“
JMu\éu:{bgy,s\\;;;\,qj\um\\” }Q,:u;\,\ds@\,
(13055) b somalls [54-52- 11 € 5y ST S 1y 0 5555 155555 o
;;;Wy\w% S5 453 5 (ne) 3 wedll 4l ale L ) sile

248 /o 1947 3 polatt st jla i ganjr azatt (1)
270 / 3ol g2 p0 st S ¥z (2)
230 / 3ol g2 50 et Jpa ¥z, (3)
385 / ol g2 po et Js0¥ iz (4)

[ 2018 ycacuss — 21440 L3 acry/J ¥ pory — aobead | scialf — 2yl 3 Al ][ 190 :|




- (la4gqil) il agall Juall aue calal - caaql jL niill eea & vl )90

,Jsguﬁ\g;ugwwsunwyj -ueﬂm 52 01 31 & ,&i\
@Alwmm@ﬁswuﬁumgwuy Jmu: Lasl s
Jhglé‘[l43:dl‘,si(l]°§%é\j&%@:L;\lajdji‘goﬁﬁ." 4ade 335 Sliaagl Legass
da3l 5 LSty Loall 3 8an yud alll 5, o0 e Jus LY saa of o o st Tl
L (0) O «8LAY1 5 Liall g3 alll L5, a3 Ll i Ayiall 5 3,31 3
s3a oo Jusl ol o Grso LS .7 aliagl) aul] Caad Lo sas M aul sl
Pl s Cheuaio s alTa sl a3 Layalls e LY
;_u;l\@ﬂmulmm@(d)g,ﬁj&@yw&cuﬂwl S
\mﬁ,f;;:usﬂ L;muyftgm@mwwuwn@muwgw&
Y‘s_\.mwn.dfu‘.\.uw‘tcdm}a(d) |»4J\9$.\ [95 18 ,84l1] %ve)c\w \:C

>3

«IJlM JS.\‘ch_uMYJA dada Y| dlaaios sy

On oty el caad LS il s (o)) ol Jsal o allals
IS A o ula) Bela a3 50 s 5 CBISTe J 53 il calSie
anlIl B o am AyTall 5 casanill ZLeadl LY 50eui (3 anjud s Bail o
&Mﬂl&jtujmzﬁM¢deﬂllﬂj Lj)]‘és‘}jw&s‘)mu
d‘).u.uj J‘h“},@ L}A\jﬂ‘WdﬁJ‘bM‘w&‘%J&éﬂ&Mﬂ‘
M&JJ*&MQJ.LALAJJAA:\J.‘J‘}C)A|W‘de\g;djdgsm‘w
‘%EML@;LJBESAJIg@jlﬁgﬁﬁswldgl@yﬁ@wyﬂm
7Sl 5al! 3l Lad UG

66 /1 ol g2 po gty u (1)

264 / Gilus g2 po At J3a¥ e pa (2)

320 /1g (3)

264 / 3ol g2 p0 et Jya¥ iz (4)

19982 14181 /o« (ials 1 SlSisal | A4S0 ¢ 42520 chamns Ao g ¢ 392 shl itie can] Jale £ Guliod ( & pitina ;11 bl sl ccdliastt (D)
284 /2.4

I: 191 ][i;q;.allaélll,g.\. rﬁ\&é&tjmﬁ\f\,ﬁ\@\?w ]




¢ caglall éiayll dalge ¢ palall Jivlig prjall gl dapla -

O sl g(ol)e udﬂwylwwlwm S o
:‘;;:Jﬁp Lgl,duyuﬁw,wm@ .s.uula.m‘143 dwq%d\,
wmwauﬁmgﬁﬁjwm\gm bl&o [95 :5 ,3u1] e%\)o\
Aalll 4

83 e agiad (0 ) il Ulis 31 sanail Slaill o 31511
guducteﬁ,@ywwuugumb@mMumwﬂmuu@j
agias munwlu_ms‘@mﬁ aias Aaall sl LleT (T sas el
Lo 31 ol guu Lo Jools Gllae sl 0ol s ¥ Ll ) cand e
’.;,a_uuﬁmd,‘%n@m&ww\@mwymg‘,l 3G
. aﬁmwdmuuumww\@L@Jmuaawduj

J’}% r e ‘UﬁMw‘éwL@ﬁU 025 Al pasaill e
483 (93 :etual] éu\pmw}\@.’ \Jsu(;:;;:j\)» s u;i&.u
SEATL L 3 b sl o S LS adll 3 o o sallal) ad
P ¥ Al 3o Lot Jailh Ja LIS 5 1B aiga sl 5la o 83 38 uuill
‘;:‘,unGusisfgnus:fjamg;;,w%bmgm;;@@
. «b.s.u.o.]a‘).u.dﬂ.\.&uji.au‘)}&d&s J.J..sd_;l:d.s'}b

(6JlA) 3‘ (Gﬁ) B ;ba_“ l)) JJA.\S J;J‘ uJ‘Au—QJJ-\j
l:q;‘u.u‘}(ldlal.mw..dﬁ chAA)Luj L\_\lalﬂlu\gs.‘ul.uy‘).\mlb
Jaill 5 ¢ ng;ugw@b@u MY|&:¢|);J|JQM
uéu‘e—?—:s---M‘ngﬁua‘f&ﬂ‘&sbb‘wy‘éﬂd@y

A38 /11 ol g po e oapatt gt 2 3 LLas (1)
438 /11 gttt (2)

438 /11 gt (3)

659 / il g2 po At J3a¥ e pa (4)
659 / gt (5)

[ 2018 ycacuss — 21440 L3 acry/J ¥ pory — aobead | scialf — 2yl 3 Al ][ 192 :|




- = «Iaagq.ll» &\ll:zqell Jhall aie cawldll - e aaqll jLniilll e a @ alll jga

& 7 0 g VO

((MJL&‘MJMGJPBMLA\}QJ&UAy) 4.1‘).”‘)4..\3.»
J&J’A.“d.‘ar.‘)\gmal M‘i@;wm@ﬁ‘&u‘ﬁdﬂﬁ
19 ] %M)u\a\,ﬁ% qua..d\,s\s [4-3 :esbuatall] eé\.uumdjb \.>w,a

uw\wuﬁj
%w&}“}gﬁ- MA‘\’ 3 335% 1 Al (ien) a1 e

dusallg,;ifz!@;‘@m@ay&%msu&uéﬂlf.‘zlg.a‘[179:_.:.,;9:]
oY 1S3y Lstall ) gan sl Lo agio wp las il 5 LI pgladd agila
‘(3)«:%@1\ Jdl 5 ulall e Lol saaladl dlacdl e JAss Yy (23l
Ml 5 o S TR 358 558 50 L o5 Lalall 2 B 3 L I ads
le adll Gaal 3ot ¥ calll o) 50 ey« snie LY L Ll 2 Lol Lo

P @ilaall aala. a3 4]

659 / s (1)

334 /3 (Ol g s o pusaal AL o] i (3l s e 1B 55k ¥ aliias (e Ll gl (2)
A65 / 3ol g2 p0 et Sy ¥z (3)

465/ sy (4)

465/ s (5)

[ 103 ][ duselt dclh j3ae Al oty SN Blme il ]




* caqloll ¢inyll dalge ¢ pglall olig pyjall gyl dapla =
I JERY
oo gl Slaaghl Jagli 8 Saadl Y

el s b aade 335 G guaill Jsls 3 3l e Sliagl) satel 5

G’.ul;my\ujyuﬂﬂgb_;&ﬁjbuuﬁuqulwsuu WS B
@dmwuuj@y@d@u\d,gljmm,smm‘wglu\ﬁn

RERNLE Lulwwdmbju,s%u,s“wlyﬁuky
6J|JAMJMAY6J| Saadl . L@M‘GJA‘AJM..\A& LQ.AJSJYJSJLQ.A.‘.L\

NIy w@fucmlu,ﬂluuudmwu Bl S5 ) s
YA 4 il saal Ll Lu; Ay Bose oS3 sda aas e Jaids
oyt 5 2SI ale laal 5 el o SIS s g 5 e H3al i
o sSI ST G g e s «Lpallai s Galll o 3 il ¥ (3 Gaiall 58
emww@lwfswus‘&wnwu@\ﬁsmmj

e sll L (ST oliie) IS 3 Lslayy 1€ el see
Blal Lty aiall Jans ‘aanie 380 o Loy Lo gemill Lass B Sdall e
wu.‘ddam‘)md‘ 2y saiias Lo anll Salls Calla 13) ulul Al 3|
! ‘ «qul_,NJPJJU{JSJI&_MUA.\AM‘ «fmn‘m
e)LS.\I A¥aly | ,Lasal U (oo e iis ol S5 3] L,M;L,Lm Ssaall
WIS 5l ¢ \smwngswm@mmnun&fus Y n aile
Pecsiall e Ju

Lo e ooy sufine 33l sl Caiall w_sgtﬁmuam%‘uwj
uﬁﬂuaﬂusw,m&ﬁsuwmﬁgmm T o Loyl al] caand
W el Lah oS3 (112 0 € G315 \,,Sdm;;ﬁ : s
377 ] Gols g po 01yt anlane (1)
303 / sttt (2)

302 /51015192 / 3ok g e gyl e 1t 455 (3)
164 s (4

[ 2018 rsansss — 21440 L3831 s/ J5¥1 gy - bt saad 1~ amgt et ][ 194 ]




= (laagaqil) il agall Juall aic cawlal - caaql jLniill eea d all jga
Caia e Jaall (S0 g edd Jelall St Jlsells e Ju LY jalls o« s
sbee (03) a5 o sl LS it 3 Jelall e e Jus Y Jela
LM 05 o it ¥y eBliad) o G55 1 e o o 58l o0 s elll |
Pealalitl o 0K a8 elld oY filia oluie) Cags Loy« Liall Jl sal]
u‘db% b s B ol uﬂﬁw&‘:"&J@wem‘ iy
JJAJ‘)SJJaﬁﬂ |‘,54.q 120: d‘,m]«éw\u\u), \Z\\)S\.sd»\_w };:—:—S\
AL s aal 13a e Jadl (S5 Jelall e 23 oF _,l,n_qcsymuymw
| siatens al Cppaa s aalall s dlll 1S 515 a5 1 53la5 g3l ujnutcem
. «l;a.a Ay e
sl Halss ol e pgalatal b sl ool e s, LS
Jsaa e ol @l e (179 61,681 «équ\) u;-\ \Jm{/ v \a\jg M}%’
AU BT, wal g0 aud a8 ) Lal_e“,ms_sbgogYLamung».dﬁ‘u@_;
U5 ol 65 T Ssm Y aiga sla (Sl caign o gs-u*acsid‘

(4)

. «f':"GAJ

«,J,@;b s st agalatal 5 cadll 3 eallie e o, LS

Sle LU el dn_\lu JG Lyl g3 (26 15 0] € L«fms ﬂ(
4y s U ) w‘(@sw@)gju%mﬁ_\mﬁm wl
\Lgcemuumﬁs,u@;un | euss 13) |4 8 5305 s sinll
ellds S e )Y ¢ °ﬁy‘u—°b~5ﬁi‘l-u1@ s o 5astall 55 s 4
aadl xuqucj.aaﬂamdijJlJ. «4.33[:.34.;\555.4.3‘@);’}”9_941.@3

(6)

-

303 / ol g2 oo et astize (1)

303 / gt (2)

361 / ol g e it astize (3)

376 famaw 412315700 / Golw g o OTpat asliiie (4)

140 / golas g2 po 01t stz (D)

521485 481 430333 / Galu g ro 0152t aliiie :Slia i1 (6)

(195 ][ ased dath jgne Al Yo 5 ST e il ]




¢ caglall éiayll dalge ¢ palall Jivlig prjall gl dapla -

o YA Jas poseail sl 3 caall e slaie¥) o] allall
2D WIS oS5 Eelin Solels (LeodSH 350 cp A o ¢ g
S S 3 Jenl il 3 oS3 el S5 b ¥ 530 ada)
alall e ayalls e Gaill Joay o ¥l Y (e dallae adadl
sl sl B Gad YA o bl | nd) Jlaul ] Chagg oS3
JsAll ol e poon sed ormladl a3 e sal e paoa s 13
) Lol el (s (il Gall gy ellals NS JusY (ol il
oY ol deae e Jaall S done g siatl o Jall Jl_~|.s L] Lo g aals
sl Jaall IS €535 353l A8 g Jiall ea, 5 135« uiil ase JuaY)
(I)J\ST“:‘E

Loe 33a _,uuic.uyu liagl e 33U Gpo o] aguds 5
)Lu.um o LS bJJ.A.aA.U L@_uluuhmﬂm sesadll A¥y Jlaay 43
s 4l o I pdadl cad LSVl Ledss Loyl o sanill
4l e anil RB LN el e e il gl - gpall in
sl sl ol ¢ Jaall 1ia o1 N il ol aled) Ll ettty el
U a5 cpalanl) sl s o) ulial) ] 505 B sine ol

Lo o8l aal s gl wilas WG 85 Y 3l o ua G Laoy
ol Cre L el M3 caanio 53a5 o oS s,A il sa e Glal s
a0 o3l Lage aale 380 5 Lo g pail) il (3 ] SIS, (S dall
ale aaiel 5 Y]

104 /3 3 /s (g s caid pall 5l cuun ol Jual] gl s 1Budindd (2855 Alifoiie (ys amne (aabl pad TN pgte 2 olautt (1)
268 / Galu g po 01 a0 anliiie slaie ¥l Pilus (2)

268 / sttt (3)

269 / ol g2 yo 1Al asliiie Bslaie ¥ Jilus  (4)

24 /3 Gl g2 pe itgati it (D)

[ 2018 ycacuss — 21440 L3 acry/J ¥ pory — aobead | scialf — 2yl 3 Al ][ 196 :|




- (laagaqil) il agall Juall aic cawlal - caaql jLniill eea d all jga
ol Eadl
das il (4o guaill S13agll daa g3 8 jlak) i
pasaill st g3 il Lelaats 0 ALYl (5580 cpa Slallang
3 cqad s e Sladly Joslill oo Ball s camias Lo 335 Legan 535 duc il
e i 54 J sl J-GLUML)' sins Baals delial Gl Lagsl sl oS
posdio JJJ_LI wﬂ,mu Al c_\hmcu,u,(;m Slalls 53
o8 sem Slalls. @m@m1mdmyuzug\wuwgmm,@
sitiall Gl sans Y Lo daslall I 3561 Gy 4 o) Ll s
o 568 e Jlaniall Basne Glas ol e (e ST Jain of Ll e ¥ 30
flbiae S el elld (e uavmm J,auguguu‘;mw.mwan ‘m
. ULSA_\.:ULSLSJYJL;.U ey st
Jusl 3 1,88 gy liegll an JsBI a5l Slall Bl
duuu,&w il LS NS amie 3l 52 o o oyl (s el
P S ST 3 lae s Faa ol ol LS 5l ollin o all 3 G5
liste Jar o5alls Lo Ly ol s JLaiadl) o Loy B0 3 o S5
s 3oA0 150 aa A5l o (g LS Tl 5 ] 48y 5] canls
Lials Slalls daslall e smtll s s < Pla s oo gall sl alasied
s dallhe wie JAl gma g (Jall o gaaty Jaall Al (a,l0 sie saie
8 sl Ao JuaY lllae Jslall Taa oIS o e S 4aadl ol
* Sl a3 L pap 8l

271 /Gokes g po (M yie W1 duniie 38153 Loy aldl A3 5 WAL Zac p 1 (yo0 guaail] (¢ 3l 1B o (ps oo plo W1 Jugli 2 2atl 31 1,10 (1)
NV e PP)

735 / Golus g po el J30 ¥ i (2)

81/ @olu g2 po 0ipat wliie (3)

T24 [ 3ol 2 0 et Jpa ¥ a0 (4)

AT76 / Gols g po s J 30 ¥ 759 175 / Galas gy el (e OTpat 4035 (D)

I: 197 ][a’v"“ aalh jao rﬁ\&é&tjmﬁ\f\,ﬁ\@\?w ]




* cagloll Giaull dalge @ palall Jivlig pryall gl dopla >

gl 5 S Slall e dunios Zlail] L il o el 3 iag Jams
S oo S el S5 LS (Al 3 slall o el 8, aaliel 5 S 3
e WIS Joa S al 13 9] Hladl I Tal Y e LS el s
dic s Jas 51 5sms W Tadall e dloa (Sl Laga all a)lS»QTa.\.’uéJl&;ﬂ
mnugj‘aﬂmg\guuus&lwuaglwgmm\gﬂ «JLQIJ\
‘(3’«wuukm_guu Lola o Lile oSt @l sy = I al
oAl RIS 13 Sl 1) il el e Jinh o o il (50 AL 3 4
3l G Al e el b o5 e S e (o laimam ol Lo el
Lo casalls e Jon sallall 3315 L Oy saiad VLl sally padll alls cn
055 b 0 s« Jum D Ll g LAl IS ¥ Slad) e Jan Jallal il
Pl sia gy NS a3 LIS

S 53 ey s Slae s chaals lem s 3l agll sic Slall
P USRI (IS ENURY ERCIC IUPRRET: [N EN G Sgos Y PEEN i
L] o Sl e Jams ol alll Gl 3 S5m0 Y LSy cdadiall oo HlalIS
i o3l 5o Lo dliag can Sl e Joad Y liKs Brdad) e alaa

o lelan s Tue il o pumill B3 505 5 Slaan 5 oo Lidns i 3505
5 d\%e u.‘l.a_m_\dsgs(uﬁﬂ) 1 oyl el cyab wm‘u;.odsj)lall
mprwwﬁj‘hﬂ| ol sl Tl (23 s séa).\a\;
5 e s 3m sl 1l 0 (€ laaa¥l o« Laai¥) Al Laif 5«5 LS coluae Y]
L,me d‘mgl @@JJJ‘%LL@JLQPJJIMJJ%» :J5iad LY
Q\usa% 24 2 qéaﬂtxsgi,;;;%wwﬁ;uuj sl ) g

2606 / Golus g2 po et J3a¥ iz (1)

735/ sttt (2)

35/ ol g e 02t ke (3)

/1631964 1958 1ias sla ¥y 22Lad1 5,155 ausbo s 5o I3 Cral /| o (o3lagl] o D120 lone ) iill ksl (4)
.395

394 /16 Gl g p0 o ST a1 el )ikl s 101 (5)

602 Jamaw iy 6600 / Golu g po aseintl J30¥ iz (6)

[ 32018,.,.“43.5_.41440‘;3mtw,/d,3r|&,,.,_@mu.u.n_a@\ﬂum‘ ][ 198 :|




- «i-flﬁqcii» cailagall jholl aie cawldll - ¢1aagll JLniilll e a & lll jga

Aaall oy s etmslls 3 Y i) SR Lean 53 (25 s €530 g
Pl e ol C,Tﬁgz,ﬁjs,zuqimjumuwii;g

O5Ss Bl 5 D umll D5l Guad DY) s3a 3 Skl sl U ol (55 LS
Pl 5 ] gy Y el i) Ll e il 23 gl B S iney
B s m LB ia suie Lole L pund a3 all 5 Zalll aloaadl 3 ]
s Lo Sl LY1 3 kil JJL%,\ s ol el e ali g ol 3l cpal
u_\“ujuu.gs B2 st %«,ﬂ\guﬁ s 53l s gy sl
g_msn‘ ((unynamf_u_s;JuJ\u\z o Lol daial (2,30 ol
oo dmg sl Sl il 138 gl o s ] LA a5 LAl
O L M Callie s 5 il s SA0 e 03 el sl
el Llle QIEIL Sat 51 Uyl s el LI S5 LS s Jpual
SSY il Lo D30 site 4] cand Lo e AN LY alls 3l

) )
-y e

& ol sl ol sl Jz;u;u@m@_n,s;mj &
3|‘Juu>n,1agu.>|,1|u§¢umg Ll 1 g8l 5 & el D301 LY
e ol 8 J 1385 A2 5 Bl sl (prasitone el gy BBaad) (s
uyﬁdsub‘mwywulmluub @uwa\zlwwu\u
ug\w,mJmuwsa_mdum“mukumwmmw?wy
m_sJszl@mu_qw\Wmmywéw,sb umw,asn
‘w6|w|w@sm3 @LJJaulc}!l‘_gds Ls-J‘)SJSLG_\?;iL\S‘S
gl ol Jalall (i Fpalad Y Lo 5 Lo slo 3153 LG Sl cannnl
e oA LA Fuaal 55 B pas sl Bl 3 bk Sl (g ¥

e T

740 / Gilu g o eliati e glpat a3 (3)
740 / gttt (4)

I: 199 ][a’v"“ aalh jao rﬁ\&é&tjmﬁ\f\,ﬁ\@\?w ]




* caglall iyl Galge o pglall diolig pyall gljall dovla >
daiie Blal Lsalll S13agh @bl s a8y LLNT @YY wass 5 & galll
Sl 3al 3 S sl 5 g salll am sl ] Jge Wdascd 55 5 a5 JIA (0
Jua gl |Md1,_my,$ [5 e Ww\@:&\&’”)\% Al s
Ll faes o) ¥ o Sliaghl S5 LS LY allas . Sl il 5 Uall wie
allae 1ias claven all o T8 Tias calewn¥) slas (o ga5 Lol
- - - — . (D - . . -
ng‘wl%ywugm‘}:bu\g. ﬁa.u;a]‘uas\)@ém
o sty ol qu 2l 3 gsalll wa il Liagy 6;113 i gus 50 11

-70 8

SIIE 3P IPRERFY PP T U PSR P o' B P P mmuww
elall Jst ] cad Lo le sgitad 5., aal
e Loy gty L ple Lot
»ulS 9 ol (o0 pu @aLS )3
/ oeladl Js3 s
B e 3 gt
31 s P9 At p—il (8
colS |.;L,» IG5 (ssieel) LS Lelaias (g A Sl Lo S5 L
o2 LS Vil 3l Lgutiall eomy (BS8 olgall a3 e Joaios dball
¥ LA a5 cal a e wal i ells e sy celll) nas (2l o
Sl alall g,

144 / Gl g pe et astaze (1)

144 /s (2)

226 / Gilus g2 po heid) J3a ¥ pa (3)

144 / Gl g pe et aslize (4)

144/ Gol gy 0T a0 asliiie 51015226 / ol g pe Aesesdl Jpo Wi (D)
145 7 Gils g2 o 01t stz (6)

227 / Gl g po e S50 ¥ i (7)

[ 2018 ycacuss — 21440 L3 acry/J ¥ pory — aobead | scialf — 2yl 3 Al ][ 200 :|




- (Inagaqi cailagall jhall s calall - c1_aagl L niill ca_a & llljga
a1l Cale 330 s Las s Ua)lSﬂm.\Adslyl.ul.er S oY ey
cpalls o smills (39 %]%Lg.ou;\;é;:sg% u_\LudJs Juudﬂuw
AB ey pail 5alls alaing ¥ sl ol 5 3 13ay wkuhg\ talall)
‘wy Gl Saas saic 4a olls (88 M. %«pﬂuuyw RN
Sy s s g adl Ul LS «QJJI@JWUMGMWJU
B 5 el lld s 353 ran ([75 0] € uau\wv{\’“ SR
ool Lt ] cad o ina e s «éﬁgs‘--\ff‘g‘u-\cgu;d‘%/
(4)~_:J:J‘y-d:
Aaaill Jiaas (64 ssui] €y L “/iuﬂ gmuﬁ@u\ Jds
Lgvlo)s\.au\.c% PRI Y (RPN )u_u.ahjl.qs: «uJJI@JAUQJJ.U

dyusuudlj‘ (<4,JJ|G_QJW_UJJ‘@U°J|)) e ([56 ;o301 «é‘u\\w
o Al dllsy Bgally ey (67 e «éw u\gﬁ@au/w\j% u"l""

L;uuuy@duwmsuﬂl w&lwﬁdwaM|3 "l
f.ydﬁwduuu L3 Gy Bl e (42 ] @uupu._ﬁ/“

((L@Al.‘.uu_‘r.uf-“ CA.ALQ ﬁ{ﬁtb.m.s\%ﬁ:uﬂ‘ aal.cu_\.c.l_;ﬁma.ujul:m.“
sl s a,SI LA 3 5l ol clalall ST T 35

s 1 e ddlag Ll o Jall sae Y] 6,0 g iy Jas al sl

Ll 5301 o o) adsd lyiall aged 5 les by A€ el sl (3 o Lall e

Lia AUl 5. LBl alal) peats ¥ Tsme Ll s ol pa g 0o i o 5330

Sladls adadl o 354 wke muaie bulis s sas pae (Al (55 LS

227 / 3ok gz 0 et Jpa ¥ i (1)

227 / Gl o po e S50 ¥ o (2)

228 / 3ol g2 p0 et Jya¥i i (3)

228 /st (4

228 / Golus g2 po et J30¥ iz (D)

228 / 3ol g2 p0 et J9a ¥z (6)

229 / 3ol 2 50 et Jga W i (7)

229 / Golus g2 p0 et J30¥ iz (8)

[ 201 [ duselt dclh jgae Al oty SN Blme il ]




¢ caglall éiayll dalge ¢ palall Jivlig prjall gl dapla -
i—aild

A By s allallZan; & sall e w3leadl 5 33all 5 callall o el das

Ay el 138 Lo A Sl Sl 550 Jas

sosaidl Jsl 3 Gulad 31 M5 Gl de Slisgd slael .1
IS a3 5 Loy il sl oS 30 o Bl

Oledll a go eyl o umill L galll 3 515 s 3 Sl3egl allas .2
A salll s Ll gl e a,a s ol

by Eua tdae il o gaill J g5 585 Lgad el o Bl (o Sliagll (S5 .3
ol 4l dsse U and s 4 Do oo e il )0 0 s
g Laad dallas Blial 5 alio Lpudiay ooy w3 5 2l e Bilia] Lgdans Laa 5 gl
o) 0 san 5 L] e w4 ol 5 @3k el 2l

Sua (Lae plll (o seaill J 550 585 Lad el 5o Bl o Sldagll (S5 4
Qll Jose U sas 5y 4o S (e e L il sl e it s
Glaad s (dalKio Lpaas ooy a35 Alatie Blaal Llans Las « (g salll an sl
9 bl e o Lsad wlalgiad s o35l s Bl Jal g Laad Lallas
IS IAINPREN

LRI =¥y GLES)y wuad 5 Gl Ll 30 55,0 Yl 5
Eaally w S G Ga gt dunliy (AL Ll )
L o dole Lum g3 sia g candl 138 JIA o el LS o iyl

:slas gill

ale Claal wie Lo pill o geail) Jasl g8 Lusall Gl alaasad o L1
cJalaall g sl gl ldala 3 ol 5 b Ayl Lol g 2SI

sl 3 Akl @S 3 Gl Sliaglh LY 30 s uSl Daadl 2
cpiall e Il sl cu;:‘ JETEVPPIE i Loy eyl (o il
opaigll s

[ 2018 ycacuss — 21440 L3 acry/J ¥ pory — aobead | scialf — 2yl 3 Al ][ 202 :|




- (la8gaqil) cail agall hall are calatll - c1aaql L niill e & sl jga

Chante JS Bl ool yail) 51 LSl 5T gl matl e ity .3
coad) ands Lay

ool agis Jasl (b Lalad by Ll lll pags o) (Sa ¥ 4
Cin3 3 (AN AL SN L 1aa S prliall e 131 e
el Badall Jall (e s 58 Ja el s paeas (50 e saills

[ 203 ][ auselt dclh jgae Al oty SN Blme il ]




* cagloll iyl Galge @ pglall Juolig puyAl gl dopla
el A g yulak) dails

S ol

tl) Lue il i pumill g slall Byam 0 pams aLed) Jo 55 3 880 31

Saad Lol daola dlavay 5 diie Biny M yie ¥ dande 381 5 Loy allll 355

2201214 saal e sens s

8ol b sl ol /el 3adas  Shaaglle (G180 lael ) Sl

21964 1958~ e usbual) < 3ol yuma sl Y1 5 G50

caal 55l ua) 3adad pulall sane o saal Hiaa VT3 el

21988 41409 .3 /b il ¢ L3I alle

s onall e sane a3 s,bal¥l alia Y cellldl i ]

(L e s &y pemall LSl capan

5l a3 0l oy all S ] o sema e AL 130 81

o gl GBS

/3583 ¢ a0 alll wae 0 dans Cuall Haad (A asle (3 ola sl

3 /b s pm Al lacaaal sl Jadll sl sase

5l colgl s 88 ladin o yead vl 5 45,5 sl s 51l

Lagall 5o 5l dagh sanl o bl e pslall ellall e ol a0 4y

Ol e gy Bpaall

B8l ¢ 3l LiKe e g sa0 Juelane] W00 ¢ 3a8a3 ¢ giladsfallcalll &

ALY 3aba 3l Sngl) o o slall s ol il J s

Lo olaie <l e -5 iSull 3adas e o s sl 0 saal]

21996 . A1414.3 /b 3,8l s s

ibiae 1 3:8a5 ¢ aall ol daelan] o aead ()bl mae

21987 (21407 .3 / Lo oo s bl S ol il s

.10
A1

12

[ 2018 jcacss — 21440 L1 acry/J ¥ pory — aobeadt scialf — 2yl 3 Al ][ 204 :|




- «i-flﬁqcii» cailagall jholl aie cawldll - ¢1aagll JLniilll e a & lll jga

NUPReepppeped|CH | 3 FEN g PR IN| JRVPSIRI R + INPENPR WY P

Trala dlas « ol lasles i ol 5 all ol gl i LLS
21434 11 sasll g 530 4

oaSall 3.8a3 ¢ S 3egl waal o Sladl wae oalall o a0 wlate
Sﬁﬁﬂ ‘é_\l‘).ﬂ‘ J‘J :JJ‘}J‘}JAMC)L.‘J-C

dadhho cdeas dul s acld Gy Gaayllase Tpea cdaasd (ol (5518 ¢ sane
Loyl el

‘&;LIA%JI olall s g.galiﬂ Oluall bt LS & slaiey) Sl
euﬁlia.ol%‘a\‘,ﬁaﬂmyg.d&lm&&ujlgﬂ‘wjuﬁ
21431 oY 8 s (s dana

Olaales 0y selows 53S0l ‘xﬂljkaMYlJijtdI&#&ﬂ\ ‘»;J.@:'u
a1427 2 /Lo (ol g eal ol Sl Ukl

Salall (L5as o1l aSh) e 48 0y dane dans

a3 s Tl yu e ool oY e sopa sl ale 8 S gl cpe Yl s
41405 .2 /b Ala ) L 3o« ol L ‘;JalS HJSJIA.}:_ dans

13

.14

15

.16
17

18

.19

.20

21

22

.23

[205 ][i;q;.allaélll,g.\. rﬁ\&é&tjmﬁ\f\,ﬁ\@\?w ]







o a1 i b Gt 31 b I B3y
(rdgai) MY ks 51

W VERVER RV ICH gV

cpstalt Joliy @ S T pal ) Anela (A 50| 2dS (o pad| ARLY) o ol 3liwd ¥






- taagoi) plul 20 ol oyl il s il il sl gy
Sl yanls
il 55 G s Lasa oo S LLAS aal oo JELAN ]3N]

) LAY 2l ade 505 5301 ol
¢ gonll a5 G Al o sghe Bine )t 13a Chag
Jlae¥l 8 al 5301 8 S0 ulead LA aidl 5 o)l s 40 ol 550 Al 5

) .?L&fﬂ
saldl Juoss 55 bl JLlasll L5y el sl o
LY sl
sl L g3 23l U8 Lo i 3 M G S3NI B85 g5 cangeed
Lelaial |l ol c3ia oo
el yall s padd allad) B s e alidy, sy < IR -
LY 5 paiadl 5 ol e SBT alal a1 -
Lole yuadl s 3asdally Jasalll )5 seall ol sal (o a33lll oYl —
Jla¥l e s el 5 pel 5 o all ity -
Bl s aayl s 1l s Ll dela il C;m]n leall ses 30l il oo —
Y Jaall 3 3V sl Gacall oo peadl M Bsealls o
) Lol gemall e AR A 3 Laadie bl yu e s LS

I: 209 ][a’v"“ aalh jao rﬁ\&é&tjmﬁ\f\,ﬁ\@\?w ]




* cagloll iyl Galge o palall Jiolig pryall iyall dopla >
Abstract

The moral commitment in the Arabic literature is one of the
most important issues has been dealt with in ancient and modern
literary criticism , which is the basis of many literary issues that
have taken on a special critic character based on moral values . This
research deals with : (Poets during the first years Islam (model).

The purpose of this research is to understand the concept of
moral commitment in Arabic poetry , to know the critics point of
view ,and to show that moral values are the basis for the idea of
commitment in literary works . The researcher has following the
inductive analytical and deductive method . The researcher has
reached the following results :

- The existence of a culture of moral commitment in the Arab
society before Islam in controlling many of the behavior of the
Arabs , and achieved a broad social stability .

- The Hoy Quran has provided a clear and rooted vision of poets
and poetry throughout the years .

- That the moral obligation has great effects on the individual ,
society and nation .

- Committed literature is one of the tools of calling for Allah and
the correctness of the doctrine and call for good in general .

- Poetry is used as a weapon to call for Allah throughout
generations.

- The values advocated by literary modes : courage , asceticism,
pride and others .

The researcher recommends the followings: To call for the
combination ofartistic and moral honesty in the literary work. It was
also recommended that specialized studies should be conducted on
the moral obligation in the Arabic literature through the different
literary ages .
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Abstract

The study dealt with the role of (dawa), call to Allah
Almighty religious convoys in the University of the Holy
Quran and Taseelof sciences, "applying to convoys of, (alsira
jalmunir);"Theilluminatinglanternin the second year of the year
1439 AH. The study included the theoretical framework which
included the definition of the University of the Holy Quran and
the establishment of the community college as the organization
that arranged the convoys. The definition of the caravan in terms
of its objectives, participants, targets, program content, convoy
time and arrangements to ensure its success. The study adopted
the historical approach, the contemporary scientific method and
the analytical statistical method,(SPSS), beside taking advantage
of direct and indirect observation .The study was conducted on a
random sample consisting of (50); fifty individual preachers. The
questionnaire was used as data collection tool. After verifying the
validity and consistency of the questionnaire, it was distributed
and collected and then analyzed by the package program .The
study concluded with a number of results, including: Achieving the
objectives for which the convoys were established, the efficiency
of the participants, the effectiveness of their programs, and their
targeting to areas of need. The study recommended that attention be
paid to the work of the convoys, which will have a great impact on
the target population, and increase coordination with the relevant
authorities in the targeted areas.and increased coordination with
the relevant authorities in the target areas, Search for supportive
.bodies to provide fund to run convoys
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Abstract

The study dealt with the Estimation of the function of peanut
production in Sudan (2002 - 2016). The aim was to identify the
type and level of the relationship between the rate of production
of peanut yield and the most important factors affecting it during
the period (2002 - 2016). The study problem is summarized in
the question: What is the type and level of relationship between
the rate of production of peanut yield and the most important
factors affecting it during the period (2002 - 2016) The study used
descriptive analytical method to address the problem. The results
were the most important: A significant positive relationship was
found between the rate of production of peanut yield as a dependent
variable (cultivated areas, external demand in the previous year,
improved seeds) as independent variables (84%). The study
recommended the expansion of agricultural areas, the interest in
external trade relations and the improvement of seeds.
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Abstract

This research aims to identify the significant impact of
harmful insects on agricultural crops and human, which negatively
affects the productivity of crops due to the incidence of these pests
in addition to the diseases transmitted to humans. Pests attack the
main part of the plant, which is the leaves that make food, which
affects the productivity of the crop. There are insects attacking the
fruit and flowers and others attacking the legs. Many insects are
either carriers or basic or intermediate families of diseases or cause
symptoms themselves. Insects play a major role in the transmission
of many diseases to humans such as typhoid and tuberculosis.
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CLIFFORD ALGEBRAS ONTO MINKOWSKI SPACE

- Mixed spinor-tensor of rank 2, Z = Z440,®0 ;.

Spinor —tensors associated to Hermitian matrices are called Hermitian

also . They span the real Minkowski vector space M. This is vector, or

(Y, ¥2) representation. for decomposable spinor tensors , the scalar

product is defined through symplectic form, as

n(E®E, §'®E') =€ (§,&) € (§,&) (6.2)

decomposable spinor-tensors Z44 = £4&4 corresponds to a null vector

( of zero norm) in M. To any Weyl spinor £ is associated the null vector

ER®E in real Minkowski space-time called its flagpole.
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The symplectic structure € being preserved by the anti- isomorphism,

also allow to raise or lower the dotted indices:
e: 04 - 0,4
¢— €¢.)
(A= Ga=0Peyy
The simplistic form is also preserved: A~ € A =€= A"l € A
(6)Spinor —Tensor and Minkowski Space;

The general element Z of tensor ,product 044 = 0A®04 is called a

mixed spinor —tensor of rank 2 . In a simplistic basis, it expands as
Z = ZAA0A®0A and so is represented by the complex 2 X 2 matrix
ZAA

Ze Mat,(C) with components using the Pauli matrices as(complex)

basis of Mat,(C) it expands in turn as Z = Z¥g,, ,Z* € C, identifies

withthe (complex) vector Z € M with components with

Z = ZFo,=Z4 (") 44 (6.1)

_ A _
The element of the formZ =§&é®E =¢&48 0,0, are called

decomposable[4, Blaine]. In matrix rotations.
Z = §ET. Z7AA = gAgA ( T matrix (or vector) transportations).
This established a one-to-one correspondence between

- Vectors Z in complex Minkowski vector space M., Z =
ZH0,=Z24(0") 44

- Complex 2X2 matrix Ze Mat,(C) with components ZA4
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To the frame O" s associated the co-frame o, An element of O,
expandsas p _ Na04

For instance, we have u4v, = —u,v4,

The naturally induced (dual) action of element of the spin group,

A:d = AN masnpg(A~HFA
, defines the dual representation, that we note spin*.

The complex conjugation isomorphism representation spin of group

spin on C? is defined as
A=2A1- An, n € C?

It preserves also the symplectic form € on C?. We note O = O~ this

representation vector space. An element is written with dotted indices

as 77:[774):[77.} where the index 4 takes the values 1 ,2 [5, Georgil].
2

7

. 1
We call spirnthe group acting in this representation , the DGO or

right representation.

The complex conjugation defines the isomorphism ( called anti-

isomorphism)

0" = 0"
4 _[@ —:—Za: é
¢ =q ['BJHQ’ g (ﬂ)

We write § with dotted indices it belongs to 04 [11, Eckhard].

i re Al oty SN Blme il ]




* cagloll il dalge © palall Jiplig puall gljéll dople -

€04 x04 —C

6,6 —e(,9)

This gives to Weyl — spinor space 04 asymplectic structure ( C?,€)

Thus spin appears as symmetry group of the simplistic space 0A-

A frame of 04 is simplistic iff the simplistic form is represented by matrix

el *) )

-1 0

This justifies the rotation since, in symplectic basis, the component

€ 45 = identifies with familiar Levi- Civita symbol. In vector rotation
T A ~B 12 2 o1
e(¢,¢)=¢"e¢ =€, ¢ =474 (5.5)

The anti-symmetric form € defines an anti-symmetric spin—invariant

scalar product, called the symplectic scalar product [1,Peter].

Anti symmetry _ symplectic norm, of any spinor is zero: € (§, §) =0.

The matrix € is called Levi- Civita spinor, we will consider e as the

expression of the Minkowski metric.

* A
The dual O.= (OA) of vector spaceO is the space of 1-forms on it.

The symplectie form € on O" provides a duality isomorphism between

both the spaces

e: O'+—> 0O, =O0")
¢ =e(<,)
s> pt = (pe,, )
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correspondence as above leads to identify M with the set Mat,(C) of

complex matrices Z=[Z44] .

11 12 ° 1 2 )
4 u —(z z —(z + z z° +iz
C* 2Z(z") » 2= (ZZi 222) = ( 2 _ g3 g1 ) (5.4)

A according to spinorial or twistorial formalism, even more fundamental

is its universal covering , the group spinT (1, 3)= SL(2,C) = SP(2,0).

In its fundamental representation, SL(2, C) is the subgroup of GL(2,C)

has complex determinant = 1. Has complex dimension 3 GL(2. C) has

complex dimension 4). Thus spinT = SL(2, C) act naturally on the vectors

of C?, which are called Weyl spinors or Chiral spinors. This is the so

called p(0,%), or left, or negative helicity representation[3, Peskin].

_ A
As a vector of the vector space C>, a Weyl spinor expands as ¢=¢"0,

in basis (0.,)=(0, ,0,) .

éll
Thus it appears as two. Component column vector ¢= (4‘,’2 and, by

definition, an element of group spin acts a linearly on it, as 2X2 matrix A:
Spin; c2 — c?
N: '
The set of Weyl spinors, with this group action, is written O* . A Weyl

A
spinor is written - .

Since  spin 1= SP(Z C)itmaya|50 be seen as the group of
= B

transformation of GL(2, C ) which preserve a symplectic form eof C*:
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x.x = detX,2x° = TrX.

In the following , we will distinguish usual (x*) and spinoral (XAA)

coordinate only by the indices[13, Faria].

An element of Lorentz group acts on the Minkowski vector space M as
matrices L: x— Lx. The same action is expressed in Herm(2) through a

matrices A as

X = AXAT, Ais matrices of the group spin the universal covering of

the Lorentz group SO. We have the group homomorphism
@: spin — SO
AN — L
We may choose the matrices A such that Ao, AT = L{ g,
Which implies L}, = 2 Tr(Ao,Atg,,).

Note that A and -A correspond to the same element of the Lorentz

group. Which reflect the fact that spin is 1-2. Universal covering of SO

[16, Ruhl].

At the infinitesimal level A~1~ A,L5~8 + L% so that
Aav+av)lT~Lﬁau

which implies A— ALﬁgﬂav

~ i .
A(ZL(-)O'- + ZLQO'-) Looi -
i%i j )
The complex MinKowski space time M is defined by the extending the
coordinates to complex numbers, and extending the MinKowski metric

to corresponding bilinear form g(z,z") = n,, z"z". The same spinoral
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@ =(p"), =) > pé =i =pi&) (5.1)

The last relation is a matrix product .It provided a complex matrix of

order 2[6, Lawrence].

In the following section, we will study the space-time algebra which is
the Clifford algebra of the Spinors in Minkowski space time Az =R'?,
from group theoretical considerations. We call that the isotropy group
of Minkowski space time is orthogonal group O3, with connected
components, the restriction to matrices with determinant 1 lead to the
special orthogonal group SO(1,3) with 2 connected components. Finally,
the components of SO(1,3), connected to the entity is proper Lorentz

group SOT(1,3).

Their (1-2) universal covering are respectively the group pin(1,3),
spin(1,3)and spinT(1,3). The group O, so and SOT act on Minkowski space

time through the fundamental representation.

The construction of spinors is based on the group isomorphism
spint(1,3) = SL(2, C) = SP(2, C) (5.2)

Note also the group isomorphism SO1(1,3)=S0(1,3).

There is a one to one correspondence between the real Minkowski M
and the set of Herm(2) ¢ Mat ,(C) of Hermitian matrices: to any
point x = (x*)of M is associated the Hermitian matrix

X =xHo

11 12 0 1 2 : .3
#:(X X ): x% + x x?% + ix (5.3)

Xzi X22 x2 — ix3 %0 — 51
Where the o, are Pauli matrices . The matrices coefficients X 44 with

A=1,2,A= .i, 2 are spinorial coordinates . We have
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(5) Spinor in Minkowski Space-Time:-

We will introduce the spinors of space-time, and later we will link them

with the space-time algebra CL(1,3).

To show how spinors appear from purely algebraic point of view. We
remark, in CL(3), the two elements (among others) e, = %2(1 * e3) are

idempotent, i.e., e = e..

The set CL(3)ey and e, CL(3)are left and right ideals of CL(3). They
are vector spaces of (complex) dimension2, and the identification of I to
the complex imaginary i makes each of them identical to C?. A spinor is
precisely an element of two dimensional representation space for the

group SL(2,C) which is C?[3, Peskin].

Let us first consider CL(3)e,. If we choose an arbitrary frame (for
instance ((1)) =e,, ((1)) = e.e,)

Vo € CL(3)e,,p = (2;) € C’.

We write ¢ = (¢?)4=1, and CL(3),, = O*. Such elements constitute

1
.0)
a representation, called D 2 of the special linear group SL(2, C). It

corresponds to the so called Weyl spinor .

A similar procedure to e, Cl(3).choosing a basis (e.g.(1,0)=e,, (0,1) =
e, eq), we write its vectors with covariant (rather than contravariant)
e,CL(3) =0, ={§E(§A) E(gpéﬁz)} . We have the very important
mapping

0" x0, — CL(3)
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We have also an isomorphism between CLfV*™(3)and CL(0,2)[12,
Atiyah].

(4) Span Minkowski Space-Time
The Para vectors are the Clifford numbers of the form
x =x°1+xle; = xte,(i =1,2,3)and u = 0,1,2,3) (4.1)

This allows us to see the Minkowski space-time as naturally embedded
in Clifford algebra of R® ,as the vector space of Para vectors

CLo(3)DCL,(3).
x = (") = (x%x") — x = (M) = (x° —x?) (4.2)
Allows us to define a quadratic form for the Para vectors
Q(x,y) = Ya(xy + yx) = Ny xty” (4.3)
Where 1 is Minkowski norm.
CLy(3)®CL,(3) =M =~ Herm(2).

(para vectors) = (Minkowskispace time) = Herm(2)

C=x° + xlei :(x“)(xo,xi) = m =xta,
Q(c,c) = n(x, x) = del m
x© = x© = Y% Trm.

The isomorphism between Minkowski Hermitian matrices the three
grade 1 vectors, e; identify with the three ON basis vectors of R3 ¢ M

[1, Peter].
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- an "imaginary" part CL?(3) @ CL3(3)= span (Ile;, )
thus, any pauli number may be seen as complex para vector[7,

Varlamov] .

With the identification above (of I by i), the restriction of the
multiplication table (5) to the four para-vectors(1, e;) identifies with that
of four Pauli-matrices (1, 0;);=1,23 = (0u)u=0,1,2,3- Thus , the real part
CLev¢"(3) is isomorphic (as vector space) to Herm(2). The set of

Hermitian complex matrices of order 2.

This isomorphism extends to an algebra isomorphism between the
complete algebra CL(3) and algebra of complex matrices of order 2.

M, (C) , explicited as :
1,€i,1€i,1
1, O; 'l.O'i' i

The three grade 1 vectors e; identify with the three traceless Hermitian

matrices o; .
The algebra isomorphism CLfY°™ = H the algebra of quaternions .
Here CLfY¢™(3) is algebra of even elements, scalars and bi-vectors.

The isomorphism is realized through 1 ~ j, le; = eye; ~ j;, —le, =

—eze; VM jy, leg = e e; 3.

We may extend the isomorphism with I ~ i . With the prescription that
i commutes with the four j, . This allows us to the CL(3) as the set of

complex quaternions , H X C.
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R> — CL'(2)
(x,¥) —> xe, + ye,
C —>CL (2)

X +Iy —> xe + ye,

The right multiplication of such a 1-vector by I gives another 1-vector:
(xe, +ye,) I = xe, — ye,. We recognize a rotation by 7T/z in R? .

V = R3, with an on basis (ei ),-:1,2,3 construct CL(R3) = CL(3), the puali-
algebra of space. Its elements are sometimes called the Pauli numbers.
The orientation operator:-

The anti symmetrical products of two vectors gives three bivectors

(see the table4). The tri-vector
eieye; = 1 with I? = —1 . The center of CL(3), i.e the set of elements

with commute with all elements, is :
CL°(3)®CL3(3) = span (1,1) (3.12)

The similar algebraic properties of I and of the complex pure
imaginary i.

Span (1, I)c CL(3)and C= span (1.i)we may write any bi vector
e,e, = ey eyepe, =ley, .

Where the index p is defined the group €,,,,=1 . This allows us to rewrite
the basis of CL(3) under the from I, (e;)(le;), I.

This divides CL(3) into .

- a "real" part CL°(3) @ CL3(3)= {para vectors} = span (1, e;).

I: 38 ][nslﬁ‘ﬂ-\-o (Aﬂ\g}:wgbmﬁ@;ﬁ‘l”\%“% ]




>

* @loll iyl dalge o pglall diolig pysll gyl dopla
[15, Berdt]. Periodicity theorem allow to explore Clifford algebra beyond

dimension 8.They obey the following algebra isomorphisms
CL(p +1,g+1) = CL(1,1) ®CL(p,q).
CL(p +2,9) = CL(2,0) ®CL(p,q)-
CL(p,q+2) = CL(0,2) ®CL(p,q).
We will pay special attention to

- The algebra of the plane CL(R?) = CL(2).
The space algebra, or Pauli algebra CL(R3) = CL(3).
The space-time algebra CL(R'3) = CL(1,3) ,the algebra of

(Minkowski) space-time.
The Clifford algebra of the plane, CL(R?) =CL(2) extends the

2-dimensional plane CL(R? g) , with Euclidean scalar product

g(u,v) = w.v.Letus an ON basis (e;.e; = &;) for R%.
Anti-symmetry = the only bi-vector (up to scalar) is

e1e, = 81/\62 = —éy 8151CL(2) =] (311)

The rule above imply I? = -1 we may check that CL(2) is closed for
multiplication, and admits the basis (1,eq,e;,,I) . The general poly vector

expands as A =A%1+A'e;+A%e,+A%]

The Euclidean plane R? is naturally embedded (as vector space) in

CL(2) as CLY(2), the set of 1-vector.

We have embedding isomorphism
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Given a real vector space V, we note CL(V) the complexified Clifford

algebra C® CL(V) [17,Jean Gallier].

A case of interest for physics is when V = R"® = M, Minkowski vector
space, and we study below the space time-algebra CL(M). Its
complexifiction CL(M) = CL(R3) is called the Dirac algebra .

More generally from complex algebra CL(n) it is possible to extract the
real Clifford algebra CL(p,q) with p + g = n . To do so, we extract

RP1 from C™; as complex space, C admits the basis ey,..., e,.

We may see C as a real vector space with the basis ey, ...,e,, iep.1,...,iep.q .
Choosing n vectors in this list, we construct the real sub vectors space
RP4, any element ae CL(n) may decomposed as a = a, + ia,

a,,a.eCL(p,q).

There are natural representations of CL(d) on a (complex) vector space
of dimension 2% , with k = [g] . It is elements are called Dirac spinors.
Element of CL(d) are represented by matrices of order 2% , i.e,
elements of the algebra Mat,,(C) , acting as endomorphism[14,

Warner].

This representation is faithful when d is even and non- faithful when d is

odd.

The structure of a real Clifford algebra is determined by the dimension
of the vector space and the signature of the metric, so that it is written
CL,4(R). It is expressed by its multiplication table. A matrix
representation of Clifford algebra is an isomorphic algebra of

matrices,(such matrix representation lead to the construction of spinor)
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For p-form, it coincides with the usual Hodge duality of forms defined

from the metric.

In 4-Dimensions, the Hodge duality transforms bivector into a bivector.

Any bivector can be decomposed in a self-dual and an anti- dual part:

B=B'+B ,*B= B —B" (3.8)

A frame (ei )[:1____,1 for IV defines a natural frame for AV. To define it, we
consider all the finite sets of the form

I{iq, ..., )} {i, ..., n}with i} < i, < - <.

We define the multi vectors e;=e;, Ae;, A\..\e;, and eg=ey=1.

The multi vectors e; provide a basis for the vectors space AV, and thus

nn

for C, with the orthographic "index I going from 1 to 2
A multi vectors is expanded in this basis as
A=Ale; = Ag + Ale; + AVeyjy + -+ AV2 ey 5 (3.9)

Its components A’ may be seen as coordinates in C. Thus function on C

may considered as function of the coordinates.

When the basis (e;) is on (e;.e; = 1;; = £6;;), itis so for the basis (e;) of
CL (V) , the scalar product of arbitrary multi vectors expands as

A-B=n, A'B’=4"B° +AB'"+ A/B" +...+ A"**" B"*" (3.10)

Summation is assumed over all orthographic indices, and the * signs

depend on the signature .

When the vector space is complex vector space, its Clifford algebra also

complex .
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Up to multiplicative scalar, there is a unique d — multi vector. To

normalize, we choose an oriented on basis for VV, and define

I =e,;...eq = e ... /\eq as the orientation operator .

d(d-1)

It verifies 1’ =(-D °2 depending on the dimension and on the
signature of the vector space (V, g). The multiples of I are called the
pseudo scalars center of CL(V)is CL°(V)for d even , or
CLO (V) @CL% (V)for d is odd.

The conjugation, anti automorphsim, is the composition of both:
R = (RHT.
The scalar product of V is extended to CL(V) as

g(A,B) = A— B =(A"B), (3.6)

Where < - >, denotes the scalar part . It is bilinear. It reduces to zero
for homogeneous multi vectors of different grades. It reduces to the
usual product for scalars (grade 0), to the matrix product for 1- vectors

(grade 1).In general
AB =<A>,.< B >, +< A >,.
<B>+.+< A >,.< B >, (3.7)
The Hodge duality is defined as the operator
*: \P — A"P

- *x A

P P

S.t Bp/\(* Ap) = (Bp-Ap)I; VAP (S /\p
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More formally, one may define CL(V) as the quotient of the tensor

algebra T(V) over V by the ideal generated by the set {er:xéQx _
gx,x)13- A poly vector of definite order is called homogeneous, in

general, thus is not the case, and we define the projectors < ->» Which

project a poly vector onto its homogeneous Part of grade r.

We call CL¥(V) the vector space of poly vectors of grade k. As a vector

space we have:

d
CLW)= @ CLFKW) (3.3)
k=0
As vector space, we have CL°(V) = R which is thus seen as embedded in

CL(V), as the mult vectors of grade 0(0- vectors) [17,Jean Gallier] .

The vector space V itself may be seen as embedded in CL(V), as CLY(V);

its elements are the multi vectors of grade 1 or (1-vectors).

The addition of a scalar plus a grade on vector is called a Para vector. It
can be expanded as A= A% + Ale; where
A’ =<4 >0 andAiel. =< A>. The vector space of Para vectors is
thus R®V =CL’(V)DCL (V)<= CL(V) (3.4)

We define also the even and odd subspaces of Clifford algebra C as the

direct sum

C™ = @ C'and C*“= @ C*p (3:5)
Kodd

K even

Both have dimension 2971 and C¢Y°" is a subalgebra of C .
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d
The multi vectors belong to the vector space AV = & APV all multi
p=20

vectors, of dimension 29 [8,Castro].

The wedge product is easily extended to all multivectors by linearity,

associatively, distributivity and anti commutatively for the 1- vectors

vVAWA (v +w+x) = vAwAw + wAWAw +vAw Ax

= (WAVAW + v(WwWAw) + vAwAx
= vAwAx
Which is tri-vector if we assume v, w, x linearly independent.
(3) The Clifford Algebra:
We will assume an inner product in V:
g uv—> guv)y=u.v
one defines the Clifford( or geometrical) product of two vectors as
uv=u.v + ulv (3.1)

In general this appears as the sum of a scalar (Poly vector of grade zero)
plus a bi-vector (Poly vector of grade 2).

Scalar product uN\v = uv—vu (3.2)
2

The Clifford algebra CL(V) is defined as \V , with the Clifford product

v w _, vw_ As a vector space (but not as algebra) CL(V) is isomorphic

to the exteriorgigebra AV. Thus, its elements are the multi vectors

defined over V [17,]Jean Gallier].
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p

QV=VOV® ..®V (2.1)

Has also a vector space structure. It is elements, the tensors of (0, p), are

sums of element of the form 1,®Qv, ® ... @ v,.
To such a tensor, we associate its completely anti symmetric part

VAV A... NV, = skew[v;Q1,Q ... Qv |=

2ligiz,niplvi, OV, .0V,

p!

(2.2)

Thus sum extends over all permutations (p! = }.(iy, i3, ..., i)). It called

wedge (or external) product [10,Talpaert].

Such an external product is skew (0, p) tensor called a p-multi vector (or

p-vector). The sum of two p-multi-vector.
If V,and V, are p-vector and g-vector, we have
Vo AVy=(—=1)PTV; AV, (2.3)

(2-2)The Exterior Algebra of Multi Vectors:-

The bi vectors from the vector space A?(M), of dimension a@-n

A simple bivector B=a/Ab can be considered as the oriented triangle with

vectors a and b as sides.
Then <B| B> is-the oriented area of the triangle .

Now we extend the sum to multi vectors of different orders, up to d, like

Ap+ Ay + -+ Ay

Where Ap is P-vector ( the expansion stops at d).
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products provide canonical basis

(eA1 )@(eA2 )®...®(eAy )®(eB' )@(eB2 )®...®(eBr) for tensors.

By the direct sum operation, one defines the vector space of all tensors .
(00)
TV = @® TGNy (1.2)

The sets of all tensors of (s, 0) type, Vs (called covariant) and all tensors
of (0, r) type Vr (called contravariant). An antisymmetric (contravariant)
tensor of type (0; p) will be called a p-vector (multi-vector). An anti-

symmetric (covariant) tensor of type (p; 0) defines a p-form (multi form).

A vector space V, the anti symmetric part of tensor product of two

vectors is defined as
vAwW = (W — wQUV) (1.3)

This is anti symmetric tensor of rank (0, 2), also called a bivector[17,Jean
Gallier]. The wedge product of two vectors defines bivectors, it
generalization will lead to consider new objects called multivectors(=
skew contravariant tensors). The wedge product is also defined for the
dual V*. The vectors of V* are called the 1-form of V, the multivectors of
V*are called the multi-forms (=skew covariant tensors) of V. With the
wedge product, multivectors from an algebra, the exterior (of multi-
vectors) AV of V. Multi-forms form the exterior algebra of multi-forms

AV*on V.
(2) The wedge product:-

If V is a vector space of dimension d, the tensor product
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Clifford Algebras onto MinKowski Space

éﬁ\ﬂ\sﬁ}ew‘)&‘ﬂté_\yJ‘)QEP‘;M&J}\QM&M :L)M‘
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Uas 53 Jend 5 SO(N) 300 e el Lin sl 3 3 311 Y Saall

Abstract: This paper aims to investigate Clifford algebras to get a
understanding frame of spinor groups into MinKowski Space Time . The
group spin(n) is called spinor group, is defined as a certain subgroup of
units of an algebra, CL, the Clifford algebra and associated with R™.
Furthermore, for n = 3 the group spin(n) is topologically simpler than
the group SO(n). Indeed, for n = 3, the group spin(n) is simply

connected whereas SO(n) is not simply connected.

Keywords: Tensor Algebra, Clifford Algebra, Minkowssski Space,

Hermitian Matrix, Weyl Spinor.
(1) Introduction:-

Multi vectors from the exterior algebra of V. Multiform from the exterior
algebra of the dual vector space V' .The definition of the vector space of

tensors of type(s, r)

TOD = @V* @V (1.1)
Vectors are (0, 1) tensors; 1-forms are (1,0) tensors. An (s, r) tensors is

linear operator or v* & (v*)" [4,Bline]. A basis frame(e,) for V induces

- - - * -
canonically a reciprocal basis(co frame) (e® ) for v . Their tensor
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GENERALIZATION OF SUPERSTRUCTURE DOMAINS
‘ FOR LIGHT CONES IN LOBAGE EXTENDED SPACE

choosing & small enough , we conclude easily . Now, if we exchange
summations , it is sufficient to prove that , for fixed w , the integral

Z ] f dxdy
JJz €Bj,da(sm<1 QO™

is uniformly bounded . But it is bounded by [

n
€Bj.dqa(zw)<1 Q(y)"dxdy

which is a constant by invariance of the distance and the measure . It is
easy to deduce the atomic decomposition from the sampling theorem for
values of p for which the projection P, is bounded . More precisely , we
get the following theorem .
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pe(0,2(v—-1))

range p € (0, py) which reduces to ——

in the particular case

considered here (notice that 2 (Z—::) is the upper bound of the range of

p for with P;t is bounded on LY; P, has the same property in the general
case ) . The method given here may be generalized to all tube domains
over homogenous cones . Finally, Theorem (1.22)allows to solve a
Cartan B problem which we now describe . To simplify , we assume that
n = 3. We let w*denote the half-plane of the complex plane C .For all
p € (0, )it is easy to prove that the restriction f of F € AY given by
f(z1,32) = F(z1 — 32,0,31 + 3,) belongs to the Bergman space
AP ((m*)?) . This last space is the subspace of the space
LP((m*)?, (¥1,¥2)7"2dV (2, z,) ) consisting of holomorphic functions .
(It is called a restriction map since it is really given by a restriction when
dealing with the spherical cone instead of the future cone ) . Moreover ,
the restriction map

AD(Q) - AD(()?)

F o f

is continuous. We are interested in the range of p for which this map is
onto . It has been proved in [13] that it is the case when p €
[2(v — 1),2v — 1) Moreover , there exists a linear continuous extension
map .
Results :

(i)The operator P,;" is bounded on LY if and only if
2(v—1) <p< 2(v—1) -1 .

2v—n n—2
(i) If P, is bounded on LY ,then
n—2
2v
(iii) P, is bounded on LY for
n—2 2(v—1)
—2(v_1)<p< 1+—n—2 .
(v) The cone is called the Lorentz cone.
Conclusion :

<p<1l+

n—2°

The conclude , it is sufficient to show that the sum of the second term is
bounded by the left hand side multiplied by some independent constant C:
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choosing 6 small enough , we conclude easily . Now , if we exchange

summations , it is sufficient to prove that , for fixed w , the integral
dxdy

Z] fZ €Bj,dqa(zw)<1 QO™
is uniformly bounded . But it is bounded by [

n
€Bj.dqa(zw)<1 Q(y)"dxdy

which is a constant by invariance of the distance and the measure . It is
easy to deduce the atomic decomposition from the sampling theorem for
values of p for which the projection P, is bounded . More precisely , we
get the following theorem .

Theorem(1.22)[3]: Assume that P, is bounded on L’f, and let {Zj}jere a

& —lattice in Q. Then the following assertions hold .
(i) For every sequence ()lf)jeN such that
p v
il e(y) <o,
the series }.; 4; B, (Z, zj)Q”(yj) is convergent in AY . Moreover , its sum
F'satisfies the inequality
p v
||F||le; = CZjl;{jl Q(Yj) .
(ii) For & small enough , every function F € AY may be written as
F(z) =%;4Q%(y))B.(2.5,) ,
with
p v p
Zjl/ljl Q (J’j) = C||F||A5 ,
Proof :The sampling theorem allows to define a bounded operator from
AP into [ the space of sequences (Aj)jeN such that
p v
il e(y) <.
Using the conjugate exponent and duality ,we prove that its adjoint maps
¥ into AY . Since the adjoint of the linear form F F(zj) identifies
with scalar product with the Bergman kernel B, (-, z;).it prove (ii).
Moreover , when ¢ is small enough , we know from the second part of
the sampling theorem that A? identifies with a subspace of I} So (ii) is
obtained easily using the Hahn-Banach theorem . This theorem allows to
21+ 2(17—1)) . It had been
2(v—1) n—2

proved in [13] with another method in the more general case of all
symmetric Siegel domains of type Il and for two particular affine —

have atomic decomposition for p € (1 +

homogeneous , nonsymmetric Siegel domain of type /1 ,but for a
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@ = F@IP €87 [, (ol f(@IP S5, (19)

Let us now recall that , as in the case of the distance on the cone , one

can find Whitney decompositions of {1 . More precisely, the following
lemma , which is given in [10] , is the exact analogue of Lemma (1.3)
(and the same proof givens it ).
Lemma (1.20)[3]: There exists a positive integer N such that , given
0 < 8§ < 1, one can find a sequence of points {z]-} in Q with the property
that, if we call B; and B; the Bergman balls with center z;and
dqo —radius 6 and g respectively , then
(i) the balls Bj are pairwise disjoint ;
(ii) the balls B; cover Q and are almost disjoint in the sense that each
point belongs to at most Nof these balls .Following Coifman and
Rochberg , we say that the sequence {Z j} JeN given in the lemma above is
an § —lattice in {2 . We can now state the sampling theorem for functions
in AP,
Proposition (1.21)[3]: Let {z,} _ be a & — lattice in Q, with z; = x; +
iy;. Then , there exists a constant Cs such that , for f € AP one has
following inequality
1% v
Silf(z)l e(y) = C5||F||§5 ; (20)
Moreover , if § is small enough , the converse inequality
p v
1F 11y < 2C5 5,1f (5)7@()
is also valid .

Proof . The first inequality follows from the mean value inequality (18)
applied to the balls Bjand the fact that , on B;j,Q(y) is equivalent to

Q(yj) . For the second inequality , we write that
L If @ IPQy) dxdy
dxdy

< 5,00)" J, (IF @I +1f @ — £ (2)") o
<
o ilf ()" ()" +
_ dxdy
cpbP 2 fBj (fdn( [f ()PQw)” "dudv) JCOL

Tom conclude , it is sufficient to show that the sum of the second term is
bounded by the left hand side multiplied by some independent constant C:
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a , we use complex interpolation for the analytic family of operators ’T",; R
using the estimate for a = 0, and the estimate given in Proposition (1.11)
for a value of [ with a large real part . Let us remark that it is important ,
at this point, that norms increase only exponentially when imaginary part
of f tends =oo . This given by estimates of Lemma (1.9) and a careful
study of the constants. In this section , we recall some applications of the
boundedness of the Bergman projection . The first one is a direct one ,
and deals with duality . More precisely ,

Lemma (1.19)[5]: Let p,q € (1,) . If P, extends into a bounded

operator on L”’? | then the topological dual (Af,”q)'of AP? jdentifies
with Agl‘q,by means of the map:

Ge AL w Le(F) = [ F(2)G () Q* ™ (Imz)dV (3) .
Using Theorem (1.1) , we see that the topological dual of A?Y identifies

with Aglby means of the map (17) when
n—2 n—2
2o—1) P Z2w=1

Before going on , let us remark that the domain ) may also be identifies
to a group . More precisely , for (u,g) € R™ X H , we can define an
automorphism of Q by the action z — gz + u. Moreover , the product of
two such automorphisms has the same form , which allows to define the
product of two elements of R™ X H .This last one is see as a semi-direct
product. Its action on  is simply transitive.The measure Q (y) "dxdy is
invariant under the action R™ X H. Next, let dg denote the Bergman
distance on Q . It is invariant under the action of R™ X H and
equivalent to the Euclidean distance in a neighborhood of ie. From the
mean value inequality for holomorphic functions , we get that there exists
a constant C such that , for f holomorphic in Q,p >0,§ <1 and
do(ie,z) <6,

|f(l§)|p = cs™™ fdg(ig,z)<5|f(w)|p ‘Qi?vd)fl'
. dudv
|f(ie) — f(@)|" < co? Jaq(iewy<s f (@IP Gom

Using the action of R™ x H it follows that

_ dudv
f()IP <=C5™ fdg(z.w y<slf (@)I? Qw)n’
and , for do({, )

(18)
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[NIiS]

(J lo@12as)
I o < 90
Q272

We refer to [5] for a proof of theorem (1.16) when p > 1 which is the
case that we use later . A key point , for the proof , is the density of
AZ N AP? into AP?. More
generally , we have
Lemma (1.17)[3]: For all p, g € [1, o) the intersection of any two space
Ag’zand Ay with 1 < p,q,r,s < oo , is dense in each of them . A new
proof of Theorem (1.16) , as well as new developments , are in progress
in a joint work with G. Garrigos . In particular , we prove in [8] that the
condition on p is critical (actually it is proved in [5] for p an even
integer). From this theorem, it is clear that the operator ©,_pg , for

positive [ > a , extend to bounded operator from Agf pp Onto

AP? . when p < MUsing Lemma (1.14) and the fact that Tp is

v+pBp n-2
bounded for § large enough as well as similar properties for the adjoint,
we obtain that Ty is bounded on Lﬁ'z whenever

n-—2-4a _ 1 _ 2v-—n

4(v—1) p+1 2(wv—-1) "
The necessity of these conditions can be proved using the fact that the
condition on p is critical in Theorem (1.16) If we interpolate these results
with the LPestimates coming from Proposition (1.11) , we obtain the next
proposition , which generalizes Part (iii) in Theorem (1.1) . To simplify
the statements , we restrict to non negative values of a .
Proposition (1.18)[3]: Let a = Rea be non negative. Then T, extends

into a bounded operator from L?'? into Lf,fap if the following inequalities

are satisfied

n—2 v—1 n—2

2q"  (p+1)’ 2

Proof . Assume thatp > 0 .Then we use interpolation between Lf,‘z

estimates given above , and Lﬂ’l or LV estimates given in Proposition
(1.11) . By duality, for a = 0, we get estimates when p < 2 . For general
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n v—1
V>4
2q p
n v—1 n-—-2 v—1
v+a> + ———=a;
2q’ ' 2q p
n-2 v-1
14 14 —_— 0 -
2q p
Proof: Let us test the operator on the function

fx+iy) = Q(y)n_v)(lz—iék%(z)' By the mean value property of the

antiholomorphic functions T, f (g) = Q(z + ig)_v_a . We get the first
condition when using the necessary and sufficient conditions given in
Lemma(1.9) . We get the next one , using the same method for the adjoint
operator of T, . For the next conditions , we shall use a family of test
functions .For 6 + v —n > —1 and y > 2-1, we consider
Qw)®
Toy (@) = oro)”

Using (10) , we know that the Fourier transform , in the u —variable , of

f5, 1s equal to

Qe (el
up to a constant .For the same reasons, the Fourier transform of
. —-v—n .
Q(x+i(y +v)) is equal to
e—f-(y+v)Q (E)v+a—g

Using the fact that T, acts as a convolution operator in the x —variable ,
and the identity

fr‘ e—zf-vQ(U)6+v—ndv — CQ(E)—6—1J+%‘
we obtain that
>—a—y+6

Tofsy = C (—Q (x+i(y+e))

Then f5, belongs to LP?if and only if y > nT_l ,60 > —

v—m+1
p+1

— 1 and

y—46> % + :;4-1 — 1, a while T, f5, belongs to Y7 if and only if

y+a—5>nT_1, and y—6>%+vr%1—1 . The last one is obtained

when using the same test functions and the adjoint operator of T, . Let us
now consider sufficient conditions. They are based on the following

characterization of the space A’Z'Z .
Theorem (1.16)[3]: For —2 <p <
Aﬁ’zif and only

(18 ][ setelsgse Al oty SN Blme il ]
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Laplace transform of e%%Qv*@(&).So, using the polarization of (13) , we
can write T, (F)(%) as the scalar product , in L% ,(T"), of g(&) and
elZSQv*ra(§). We recognize the definition of the Laplace transform of
Q%g , which we wanted to find . The constants have been chosen so that
we get the identity for &« = 0, and P, identifies with T = T,. Moreover ,
the fact that the restriction of T,to A% gives an isometry (up to a constant
) follows directly from (16) and (13) .
The following lemma is an easy consequence of the previous identity .
We note 0, the restriction of T, to A2 ,which , by (16) , is given by the
multiplication by Q%(&) of the spectral function . It extends clearly to a
well defined operator on all spaces A7 . Let us remark that , for a a
positive integer , it coincides with powers of the D' Alembert operator .
This one had been the only case considered in [5] . We have
Lemma (1.14)[3]: The following identities are valid .

OgoB, =Ty, OppoTpg=T,.
Proof . Let T, maps L? into itself , and its adjoint maps clearly L% into
AZ since its kernel is holomorphic. It follows that P, o Ty = T, , which
gives the first identity. The second one follows from the first one , using
the fact thatP, = @_g o Tg = O_, ° T, . At this point , let us remark that
we have chosen to fix parameter v once for all , and defined the analytic
family T, in terms of the weighted measure Q(y)" "dxdy . Up to
multiplication by Q(y)! , the adjoint operator of T, belongs to the
analytic family related to the weighted measure Q(y)V " "dxdy (and has
parameter @ — a in this new family ). So, from LP estimates for the
analytic families T, related to all parameters v , we get also weighted L
inequalities for the analytic family T, related to a fixed parameter v. We
have already found the best estimates for the operators T, in the last
section . When there is an estimate for T, , the same estimate is valid for
the operators T, (with a of real part a). We are now interested in
estimates for T,, which do not extend to the positive operator T, . Let us
first give necessary condition (ii) in Theorem (1.1) .To simplify the
statements , we restrict to non negative values of a .
Proposition (1.15)[3]: Let a = Rea be non negative. Assume that
T, extends into a bounded operator from L!?and Lg'fap.Then , the
following conditions are satisfied

[ #2018 yauss - 21440 30331 s/ 0531 gy - et s - i aatt [ 17 ]
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Let us go back to the general Laplace transforms

Lg(z) = [.e% (&) %4
Q)2

Assume that g is in L2,(T) = L? (F,Q(y)_”_%dy).Using first the

Plancherel formula for the L? norm in the x variable , then (10) , it is easy

to compute the norm of L g in in fact the converse is also valid , and one
has the following Paley-Wiener type theorem( [12]or[13]):
Proposition(1.12)[15]: A function F on Q is in A2 ifand only if F = L g,
with g € L2 ,(T") . Moreover ,

_n 3n_
IFIZ, = 2722m) 7T (v = 2)T(w — n + DllglZ ) - (13)

It is easy to deduce the Bergman kernel from such a proposition . We
claim that

B, (z,w) = c,(=Q)"(z — @), (14)
with
¢, =22 Qm) T (v+1-2) [F(v = Hr@w —n+ D] .

To prove it , let us consider the operator

Tf(z) =cy fﬂ(—Q)_”(z — @) f (w)QW) " "dudv . We use the notations
z=x+1iy and w = u + iv. We prove now that T coincides with P, .
Indeed , we know from Proposition (1.11)that Tis a bounded operator L2
. Moreover it is clearly self-adjoint . So it is sufficient to prove that it
coincides with the identity on A2 .We shall prove a more general
statement, which applies to a whole analytic family of operators . For

a=a+ib,witha > — ,we consider the operator

Tof (3) = ¢y [((—Q) V"% (z — @) f (@)Q (W)Y "dudv . (15)

From proposition (1.11) we know that T,is a bounded operator from L? to

v—n+1

L%, 54 - We claim the following .
Proposition (1.13)[3]: For a > —

v—n+1

,the operator T, defines , up to a

constant , an isometry of A2 ontoAZ,,, . Moreover , for F = L g € A2,
the function T, (F) may be written as

To(F) = BaL (Q%g) . (16)
Proof . Let us show (16) . For F = L g € A% and z € C™, we can see
T,F(z) as the scalar product of F with the function

(—Q) "% (.—%) in A2 .We know from (10) that the second one is the

icre Al oty SN Blme il ]
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Let remark that , as a consequence , we get part (i) of Theorem(1.1)
fora = 0.

The lower bound for p does not depend on a , while the upper bound is co
when a > %— 1.

Proof : Let us first show the sufficient condition . Clearly , T, acts as
convolution operator in the x,u variable . Moreover , the norm of this
convolution operator acting in L9 (IR™) is bounded by the L! norm of the
kernel|Q(x +i(y + v))|_v_ain the x variable , which by Lemma (1.9) is
bounded by cQ(y + v) —v-a+y .Using also Minkowski inequality , we see
that

1
(S T £ Cx + i9)19dx)7 < ¢ [LQ(y + v) ™" 2d,
By assumption , F belongs to LZ—E () , and has norm equal to the norm
2

of f in LP?. To conclude , we use the sufficient condition in Lemma
(2.1.6) to prove that the operator of kernel Q(y +v)™V"%*z  maps
Lﬁ_;(l") into Li_%mp(l") under the assumptions on a, v, p. Let us now

show the necessary condition. We test the operator T, on functions f(x +
iy) = X|xj<2(x)g(y), with g a positive function supported in the
intersection of the cone with the Euclidean ball of radius 1/4 centered at
0 . Using Lemma (1.10), it follows that for x, y such that |x|, |y| < 1/4,
one has the following inequality

Ti (e +y) 2 ¢ QU + )" g ()Q)" dv, .
By assumption , there exists a constant C independent of &, such that

fyerrie (Jr @ + )™ g )@@y mdv ) (v + vyvrer

< € fLgPQ)* dv.
By homogeneity of the kernel, we can replace the constant 1/4 by any
positive constants : for every positive function on , we have the inequality

—v—a+n — p —-n
Jyeriyien (Jr QO + 1) g(1) Q)Y dv ) Q)P dy
< Cfver’viNg(v)pQ(v)”_”dv.
Using the density of compactly supported functions, we get the same
inequality without any bound on integrals . The necessary condition of

the proposition is then a consequence of the necessary condition in
Lemma (1.6).
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n—1 n v—1
a > max{ — + —} .
" 2q 14

Moreover ,

Fell g < Caexp(rlb Q)™ 3a*%
Proof : Write J,(y)as the norm in the x variable of the
function(— Q)_%(x +iy) . By (10) and Plancherel's formula , it is finite

if and only if e ny(E) 1s in the space L?(T") .This shows (i), using
Lemma (1.5). Property (ii) follows also from Lemma (1.5),using the fact
that , since the principal argument of —Q is contained is contained in the
interval (—m, +7), we have the inequality

[((—Q) *(z+it)] < |(—Q) %(z + it)|exp(m|b]). In fact , one can write
a more precise bound below for integrals of |Q(x + iy)|~™%. It will be
used in the proof necessity for P;t in Theorem (1.1) .

Lemma (1.10)[3]: For ¢« > n — 1, there exists a constant C such that , for
everyy € I' with |y| < 1/2 , one has

Jipj<alQCx + )| 7%dx = CQ() ¥
Proof : The proof given here is different from the proof given in [4] . We
know from Lemma (1.4) that it is sufficient to prove the inequality
[lQ(x + iy)|~%dx = CQ(y) ™.
where B is the ball of d —radius § which is centered in y. Now, we can
use the fact that Q is almost constant on this ball , which allows to write
that the left hand side is equivalent to

Q)2 Jle(x +iy)|~ .
y)2

Using the action of H and the formula of Change of variable for Q, we

see that this last quantity is equal Q(y)_‘”g multiplied by the same
integral when computed for y = e .This last factor is clearly a positive .
Let us consider the operator T; defined by

T f(z) = [,|0(z — @) |7 f(w)Q(v)" "dudv, (12)
where we have used the notation w = u + it .The next proposition gives
the necessary and sufficient so that T, is bounded from L7 to Lf,fp a -

qu

Proposition (1.11)[3]:The operator is a bounded operator from B to

2
L if only if the following conditions are satisfied

a >

n—1-v a n—2-2a 1 2v—n

v—n+1’ 2(v—-1) P 2(wv—1)"

,  max {—
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Here, for £ € C"* and ¢ € R" ,wenote 3.& = 5,&; + -+ 3,&,.
The Laplace transform is well defined and holomorphic in the tube
domain Q under integrability conditions on g.Moreover, the function g is
uniquely defined knowing £ g, and is called the spectral function of L g .
Let us start with the fundamental example given by powers of Q. More
precisely , we still denote by Q.the holomorphic polynomial on C™given
by
Q@) =37 —3{ —— 251
The fact that arbitrary powers of Q are well defined is given by the
following elementary lemma .
Lemma (1.7)[3]: The image of Q under the function —Q (%) is contained
in C\(—oo,0] and is strictly positive on il', Also , fory €T, |Q(x +
iy)] = Q(y). Hence , fora € C, we shall denote by (—Q)%(z) the
determination of the & —th power which corresponds to the determination
of the logarithm that is real on iI'. Under restrictions on the parameter o,
these functions may be written as Laplace transforms of different powers
of the function Q restricted to the cone .The following lemma is proved in
[12] in a more general setting (one uses the same coordinates as in the
proof of Lemma(1.5)).
Lemma (2.8)[15]: The integral
iy.& n_d¢
Jre?sQ(®) pye 5
converges for y € I' if and only if Rea > §—1. For these values of a and

for z, the following identity holds :
fre®Q()* 25 = 222l (a =+ 1) (—Q ™ (2).  (10)
Q) 2

It means that the holomorphic function(—Q)~“ is the Laplace transform
of the function Q%on the cone . Then the next lemma gives necessary and
sufficient conditions on the power a for the function to belong to the
space A7,
Lemma (1.9)[3]: Leta = a + ib € C. Then
(i) the integral

Ja@) = [l @Q(x + iy)|~%dx (11)
converges if and only if a>n—1 and , in this case J,(y) =
CaQ ()2,
(ii) for t € T', the function F,(z) = (—Q)~%(z + it) belong to AV if
and only if
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The following lemma given continuity properties of Sig41),3+1) 1N
LP*L() = LPTY(T, dv) .

Lemma (1.6)[3]:The operator Scy41),p+1) 1S a bounded operator in
LP*1(T) if and only if then following conditions hold:

n+2((f+1)) n+2(a+1)

2n—2 2n—2

Proof : We show the necessary conditions. If we take the characteristic
function of the ball of d —radius (6§ + 1) centered at e as a test function
f, we know from Lemma(l.2) that Q(v)and Q(y + v) are almost
constant on the support of f. So Sy41),8+1), 1S bounded in LP*1 the
function Q)@ *DQ(y + v)_(g+“+ﬁ+2) is in LP*1(y). Using the
previous lemma , this gives half of the conditions . The two other ones are

1 1

obtained by the same method , using the fact that the adjoint of
Sta+1),(p+1) 18 bounded in L@+’ (y).,with (p + 1)’ the conjugate
exponent . To show the sufficient conditions , we use Schurs lemma , and
test on functions @(v) = L(¥)Y*1Qw)¥*D’. More precisely , it is
sufficient to show that it is possible to choose (y + 1)and (y + 1)’ so
that one has the two inequalities

Q@D Q) B+
r Q(y+v)g+a+ﬁ+2
Q@) B+

r Q(y+v)§+a+ﬁ+2
We use again Lemma (1.5) to conclude. As we have done in the

PPV dv < Cop ()P’

p(PTdv < Cop(v)PH!

introduction for the whole domain, we use the invariant measure to define
the weighted spaces ,and note LY (I)the space LP (F, Q”_%dv).The
unweighted case corresponds to the value v = 2.

Using Lemma (1.6), we get necessary and sufficient conditions for the
boundedness of the operator S, gin the space LY (I") when we write that

n
Q)P "*2

QUy+1)z+eHh
has its p —th power integrable in the y variable , and its p’ —th power
integrable in the v variable .

Let us introduce the Laplace transform of a function g defined on I as

L{g(@)} = [eZEg(®) =5,
Q(8)z
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T he eigenvalues of (a + 1)Z3, which are different from 1 are equal to

e*?t. But
Aretrt > T XnTXa ! =1
TxZ—xixp+x; (xp,+x)%2 7 2

The aim is to give LPcontinuity properties for a family of operators on
the cone itself which are closely related to the Bergman projection . Let
us first consider integrability properties of products of powers of L
and Q.

Lemma (1.5)[3]: Let (8 + 1), (y + 1), (u + 1) be real parameters. For
y € I', the integral

Ig+0,+0.wrn ) = [LLOEDQ(y + )TV Q) Vdv .

is convergent if and only if the following conditions hold:

u>-2, Yy +u< n4, B+u> n4, LHy+u<-—-n—4.

In this case, there is a positive constant C(g41),,, such that for every
terl:

Ip+1), 41t ) = Ca iy (e LN PV Q)Y TH*2+2,

Proof : We give the proof for completeness since details are not given in
[5]. Using the action of H, it is sufficient to assume thaty = e .We
consider the change of coordinates form v € I' defined by

Uy = vy — Vg, V1 =Vn =V — 7 ——

and v’ = (Ts, -+, Uy) = (vy,-++,v,) . It follows from an elementary
computation that the determinant of the Jacobean is constant , that
Q(U) - ﬁlﬁz and

U (U1 + (0, + 1)
After a first integration in v’, we are linked to cons1der the integral

B+u+ 32 y+22
fU1>0,v2>0 L1 (V1 + 1) dvld v,

The necessary and sufficient conditions follow at once . Let us remark

(v+e)—(v1+1) (v2+1)<1+ |v’| )

that such coordinates exist in a more general setting , as proved in [26].
For positive (a + 1), (8 + 1), let us now consider the integral operators
Sa,p Which are defined, on cone I by

Q@) F+1
Sarn,@+n Q) = f PRI f(v)dv. (9)
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at most N points y; which are at d — distance less than 6 + 1 of e , and
5+1)
2

such that the balls of d — radius centered at e the Euclidean

distance and the invariant distance are comparable . So the existence
of Nfollows elementary considerations on the volume. Let us remark
that one can easily compute the volume , for the Lebesgue measure, of
the balls B; or B;. It is clearly a constant (depending only on(§ + 1)) ,

when the volume is taken in terms of the invariant measure Q(y)~ gdy
. Since Q is almost constant on each ball , we have the following
property

Vol(Bj) zVol(Bj') =~ Q(y)g ©))
Such a decomposition of the cone I into almost disjoint balls can be seen
as the analog of a Whitney decomposition .We will also have to compare
the usual Euclidean balls and the balls related to the metric d, we will
need the following lemma .
Lemma (1.4)[3]: There exists a constant & > —1 such that ,for y €T
with |y| < 1/2, the ball B of d —radius & which is centered in y is
contained in the set {x € I': |x| < 1}.
Proof : We give the proof in detail ,since it is not contained in [5]. It is

sufficient to show that , for x € I'such that|x| < 1, one has the

2
inequality (¢ + 1,§ + 1), = %

inequality , and conclude . If the ball B of d —radius ( & + 1) which is
centered in y is not contained in the set {x € I': [x| < 1 },it means that
there exists a geodesic ¢ which maps 0 into some point x with |x| = 1,
such that |¢p(t)| < 1 for t in the interval (0,1) and such that
1 14 14 l
Jo (@' ), " ()% ydt < (5 +1) .

Using the inequality between the infinitesimal metrics ,we see that the

Euclidean length of ¢ is less than or equal to/2( & + 1) .So it is

sufficient to take § = 1/4 to get a contradiction . To show the inequality

between the infinitesimal metrics ,we use the invariance of both sides

when rotating in the n — 1 first variables. It allows us to assume that

x = (x4,0,...,0,x,,), with x; > 0. According to (7), we can write

x =A(a+ 1).e,with 2 = (x2 — xlz)% and ,Then
(E+LE+1)=272¢+ 1D (a+ D5 E + D).

Indeed , let us take for granted this

[ 10 ][ seteljgse Al oty SN Blme il ]
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where

1 V2
A=0Q()s; t =22 - __1 ( : ) o

Yn—vy1’ Yn—Y1 y. ) 1
n—
So I' may be identified with H. In this identified , the measure Q(y) _gdy
on I' which is invariant under the action of H , gives the Haar measure .
The quadratic form Q(y) and the linear functional L(y) = y, — y; have
invariance properties under the action of g = An;a; € H:

2 1
Q(gy) = (detg)mQ(y)., L(gy) = (detg)re "L(y).
It is possible to define an H —invariant Riemannian metric d on I' as

follows : ify = ge € I' with g € H, and &,n are tangent vectors at y,
we set
&my =979 "n-

By construction , the metric d is invariant under the action of H . It is
easy to see that it is also invariant under the whole group G(I") .This
metric can be used to see that I' is an almost disjoint of sets on which Q
is basically constant .This follows from the two following lemmas.
Lemma(1.2)[ 3]: Givend +1 >0 and ko > O integer , there isy > 0
such that if B4, ..., Bgx are balls in ' of d —radius smaller than § + 1 ,
with k < kg then ,for y,y’' € B, + -+ By

Y ') < Q) <y,
We refer to [5] for its proof .
Lemma(1.3)[3]: There is a constant N such that , given—1 < § < 0, one
can find a sequence of points {y} in I' with the property that , if we call

B; and Bj the balls with center y; and d —radius § + 1 and %

respectively , then

(i) the balls B/ are pair wise disjoint;

(i) the balls Bj cover I' and are almost disjoint in the sense that each
point .

Proof : We take {yj} a maximal subset of I' (under inclusion ) among
those with the property that their elements are distant at least § + 1 one
from the other . Clearly the balls BJf are disjoint .If the B; were not a
covering of I' ,this would contradict the maximality of the sequence .
Let us show the finite overlapping property. We want to show that , for
y €T , there are at most N points y; at d —distance less than § + 1 of
y . By invariance of the distance , we may as well show that there are
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that the Bergman projection on LP*1, which is not the case in general
Nevertheless their results are exact with additional assumptions , which
we try to choose as weak as possible .Our proof for atomic decomposition
is new , and can be generalized to all tube domains over homogeneous
cones . The forward light cone I' is a symmetric cone. Such cones have
been studied by Gindikin in [11] . Nowadays , the book of Faraut and
Koranyi [12] is a very good reference for their study . There , the cone
I is called the Lorentz cone .

When we say that it is a symmetric cone , we mean that it satisfies
the two properties :
(i) it is self-dual , which means that , for x € R", the scalar product x,y
is strictly positive for every y € I if and only if x liesin I ;
(i) it is homogeneous , which means that the subgroup G(I') of
GL(n) leaving T invariant acts transitively on I' . Here each element g €
G (T)whichbelongs to the connected component of the identity may be
written as Ag, ,with A > 0 and g, in the Lorentz group special orthogonal
group (n — 1,1) , that is the group of n X n matrices of determinant 1
which preserve the quadratic form Q. It may be useful to know that
I" identifies to a subgroup of R, X SO (special orthogonal group) (n —
1,1) (remember that R, may also be considered as a group). More
precisely, let us consider the two following subgroups of SO(n — 1,1)
(they appear in the Iwasawa decomposition of the connected component
of the identity SO(n — 1,1)) :
(ii1) the subgroup A consisting of the matrices

cosht 0 sinht
at— - ( O ITl—Z 0 )

sinht 0 cosht

witht € R ;
(iv)the subgroup N consisting of the matrices
_wZ ¢ w2
1—-=- v 2
n, = v L, > —v
[l t |2
- T — v 1+ VT

with v € R"2 .

Then , it can be shown that H = RTNA is a group , which acts simply
transitively on I' . If e = (0, ...,0,1) then each y € I" can be written in a
unique way as y = An,(a + 1).e
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Theorem (1.1).Property (ii) is elementary and does not depend on
sophisticated counter-examples . One may conjecture that the range of
p in (ii) is too large .We have been able to show that it is indeed the case
when n = 3 and v < 5/2 . For these values , the interval in (ii) may be
replaced by the smaller interval

1+ 4;_5 < p < 4(v — 1) .We do not the proof here ,first because of its

difficulty, and next because of the incompleteness of such an

improvement . Let us remark that , nevertheless , when we consider the
unwieghted case v = n, the result given in (iii) is asymptotically the
best one for n tending to co .On the other hand , as we shall see , the
Szego projection corresponds to v = % For this wvalue (which is not in

the range allowed in the statement of the theorem ), the closure of the
interval given in (iii) reduces to {2} . In this case , it has been proved by
Fefferman unbounded for p # 2 (see [6]and [7]) .This gives an
argument to conjecture that the interval given in (iii) coincides with
the range of p for which the weighted Bergman projection is bounded .
On the other hand , we did not find any possibility to adapt the counter-
example in [6] for the Bergman projection .We generalize the results
to all tube domains over symmetric cones in joint work with G. Garrigos
in preparation [8]. It has already been partly done for (i) and (ii) in [9]
. We will present here the results in a somewhat different way compared
to [5] . First , the present section is organized so that all parts of the
theorem are showed in the same way . In particular ,we adopt the same
notations and kind of proof for (i) and (iii) . Secondly, an easy
generalization of the proofs ,which we perform here, allows to get
continuity properties when the Bergman projection P, is replaced by the
operator whose kernel is some complex power a of the Bergman kernel
B, (z, w), with constant which increase exponentially with the imaginary
part of (a + 1) . Let us recall that consideration of an analytic family of
operator is necessary when one wants to apply complex interpolation for
different values of v. With this new point of view we do not need to refer
to the D Alembert operator . In the last section, we give some
applications for the Bergman spaces AD: duality, sampling theorems ,
atomic decomposition , and restriction theorems . Let us recall that this
kind of properties had been stated for the first time in the fundamental
section of Coifman and Rochberg [10] . Unfortunately they had assumed
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phenomenon , compared to all cases for which the Bergman projection
is known to satisfy LP*1 estimates so ,while the proof of (i) uses
basically the same methods as in the upper half-plane ,that is Schur's
Lemma which gives continuity properties for positive kernels , we must
take advantage of the oscillations of the Bergman kernel to get the
larger range of values of P given in (iii) ,We use two main ideas to
do it in [5]. The first one is to show that LP continuity is equivalent to
some Hardy type inequality in the Bergman classes .The usual derivative
,which is for the classical Hardy inequality in the upper half-plane ,is
replaced by the D'Alembert operator (or wave operator ) given by
0 =Q(@+1D)=—-@+1DF ——@+DZ_, +@+DZ,. &)
It is a remarkable property that LP continuity for P,with 2 < p < oo is
equivalent to the fact that the D'Alembert operator satisfies the inequality
1FlLg < Clla™Fllp, (©)

for m large enough. We are then linked to only consider holomorphic
function F , which may be written as Laplace transforms of functions
g defined on the cone I' .Unfortunately , as in the classical case of the
upper-half plane , there is no easy characterization of the fact that F
belongs to AD in terms of g . This last difficulty is the reason for a
further generalization .If we write z = x + iy ,we identify a function
f(2) on Q with a function of two variables x € R™ and y €T, and we
note again f(x + iy ) for simplification .The measure dV(z) is dxdy.
Let us define LV =[P (F, Q) "dy, L1(R™, dx)) as the space of
functions f(x+iy)on Q such that |f|I7pq = pr,q(pr‘qlf(x +

iy)|4 dx)p/qQ(y)”_"dy is finite (with the obvious modification when
p = ) . As before we call A7 we get the previous weighted Bergman
spaces . Let us remark that , in the classical case of the upper half-plane
, AD'? identifies with a closed subspace of some Besov space at the
boundary .We will consider continuity properties of P, for the whole
range of space L}’? . The same equivalent formulation (6) is valid in this
context. What is new for these space is the fact that we are able to give
a complete answer for q = 2 .Indeed , the functions F € AY%are
completely characterized though their Laplace transforms , and we have
,Jor 0 <p < p, for some critical index P,, a Littlewood-Paley type

characterization of the space AY?. Let us add some comments on
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lhe condition on v corresponds to the integrability of the weight, When
it is not satisfied , the Bergman space A2 is reduced to {0}. Up to small
changes , parts (i) and (ii) have been proved in [4] . Let us point out
that results of [4] are given for the spherical cone which is defined in
the same way , with Q and L replaced by Q(y) = y1 v, — (2 + --- +
vZ_1) , L(y) = y;. An elementary change of variable allows to pass
from one to the other .The usual coordinates of the spherical cone have
the advantage that direct computations are easy to perform , and most
proofs in [4] are done by hand .We do not give here these elementary
proofs but replace them by more sophisticated ones , using the geometry
of the cone . They may be generalized more easily to all tube domains
over symmetric cones .Moreover , only the unweighted case is considered
in[4] , but everything generalizes to the weighted case .Let us specially
mention the transfer principle , from which it follows that Bergman
projections are bounded in the same time for both domains . There are
two ingredients for its proof .One is the basic identity

Bg(z,w) = Bq,(®(2), 2(W))Jo (2)]o W), 3)
where @ is the holomorphism which maps € onto Q and J4 stands for the
Jacobin of & fact that .The other one is the J4 is locally bounded far
from its zeroes .Using the same identity for the weights ,one gets easily
the weighted version of (3):

Bg,(z,w) = BQ(CD(Z),CI)(W))]@(Z)%]CD(W)%. From this , it is easy to
that the transfer principle is also wvalid for the weighted Bergman
projections . So, from now will only consider the unbounded domain Q.
The weigthed Bergman kernel of ) can be written explicitly in terms of
the complexified quadratic form Q as
B,(z,w) = c,(—Q) " (z — w). 4

In particular , on the diagonal , if we use the notation z = x + iy, B(z, z)
is equal, up to a constant , to Q (y) ™.So the weights B, (z, Z)l_% depend
only of y , and are equal , up to constants , to Q(y)V™™ . We shall omit
the constants from now on . Let us now give some comments on
which is new , and has been obtained in a joint work with Marco
Peloso and Fulvio Ricci '.When considering simultaneously (i) and (iii)
,we see that there are values of p for which the Bergman projection P,
is bounded while the positive operator B, is not .This is a new
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F'={y=0y Y1) ER":Q(y) >0,L(y) > 0} €Y)
Here Q is the quadratic from Q(y) = —y? + vy ..— y2_, + y2_, + y2,
and Q is the linear form L(y) = —y; + y,. We could as well have given
Vo > 0 as a second condition .We introduce the linear form L right now
since it will play a role later .The fact that the cone is defined by two
inequalities is related to its rank ,which is equal to 2. The domain € is an
affine-homogeneous symmetric tube domain known as the Lie the ball O
of C™ .This last one is defined by

ﬁ:{ze cm: |37z < 1,1 = 20z + |27 22| >o} ()

In Elie Cartans classification of bounded symmetric domains [1], the
lie balls are the representative of class IV (according to Huas numbering
[2D.

It turns out that, even if we are only interested in LP*? continuity of the
Bergman projection P (when D is Q or Q) , it is relevant to consider
weighted projections as well .We define L? as the Lebesgue space for the
weighted measure B(z, 2)1_% dV (z) . The unweighted case corresponds
to the value v = n .Next we define the weighted Bergman spaces Al ,
and the orthogonal projection P, of L? onto AY .Moreover ,we adopt the
notation B,, for the corresponding weighted Bergman kernel ,and we call
P, the positive integral operator defined by

P f(z) = f B, (2, )| f(W)B(w, W)~ Sdv(w).
D

We can now state the LP continuity results for the Bergman projections
of the two domains that we consider .

Keyword : , Bergman projections , Laplace transforms , Cone ,
Operator , Bergman space , D'Alembert operator , Lebesgue measure ,
Decomposition

Theorem (1.1)[3]: For the domains Q and Q ,and for v > n — 1, one has

the following properties .

(i) The operator P; is bounded on L? if and only if % <p<

2(v—1)
n-2
ii) If P, is bounded on I?, then 1 +22<p <1+ 22,
v v 2v P n—2
n—2 2(v—1)
20— <p<1l+ .

n—2

iii) P, is bounded on L? for 1 +
v
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Abstract :
In this paper , shall concentrate on new LP*? continuity properties for an
analytic family of operations include the Bergman projection of the tube
domains over the of light cone . These last results extend to the bounded
realization of tube domains under consideration .
 Galiiu
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Introduction :

For D a domain in C™ and p + 1 € (0,»],we denote by LP*! the
Lebesgue spaces LP*1(D,dV)  (where dV stands for the Lebesgue
measure on C") , and by AP*! the Bergman space, consisting of
holomorphic functions on D which belong to LP*! It is well known, and
elementary ,that AP*! is a closed subspace of LP*! .The Bergman
projection P is the orthogonal projection of L? on A% .1t is given by

Pf(z) = f B(z, w)f (w)dV (w)

D
where B(z,w)is the Bergman kernel of D .We write Bp(z,w) it is

necessary for comprehension ,but do not specify the domain when there
is no ambiguity . Continuity properties of the Bergman projection have
been widely studied when D is a pseudo-convex domain with smooth
boundary . Here we deal with other kinds of domains ,which are
simplest ones among the Siegel domains of type 11 of rank larger

than one , and consider LP*!

—continuity properties . It turns out that
the range of p + 1 for which P + 1 extends to a bounded operator on
LP*1 is unknown ,and we give partial results in this direction. We will
focus our attention on two specific domains : the first one is the complex
tube domain Q = R" + il € C", n > 3, where I'is the forward light

cone given by
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