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Abstract

This descriptive-analytic study aimed at investigating the semantic interaction of
negation with the epistemic and deontic possibility and necessity senses of a
select group of central Persian modal verbs (i.e., tavanestan, shodan, momken
budan, emkan dashtan, bayestan and lazem budan). Among these modal verbs,
the first four express the notion of possibility and the rest express necessity.
Necessity and possibility constitute the core of modality domain. Modality as a
semantic category mainly deals with speaker’s attitude or opinion regarding the
state of affairs. Epistemic and deontic modality are the two main types of
modality. The former expresses speaker’s judgment regarding the truth or
falsehood of propositions while the latter deals with speaker’s influence on
actualization or non-actualization of actions. Modal verbs are among the
commonly used modal forms in Persian. Negation has logical and semantic
interactions with modality (especially, possibility and necessity notions).
Negation appears in Persian modal verbs and main verbs as -o prefix. In this
study, the views of Palmer (1995) and de Haan (1997), who both investigated
the interaction of negation and modality from typological point of view, were
used as the theoretical framework. The examples used as evidence in our
analyses were mainly extracted from the corpus of Academy of Persian
language and literature. The study showed that the interaction of negation prefix
with the modal verbs of possibility domain (i.e., tavanestan, shodan, momken
budan and emkan dashtan) is “regular” in the sense that there is correspondence
between the form and meaning of the negative modal verbs. Thus, a negative
modal form negates the modality and a negative main verb negates the
proposition. In the necessity domain, the interaction of lazem budan with
negation prefix is, also, “regular”. In fact, the co-occurrence of negation prefix
with bayestan negates the proposition (not the modality). In addition, bayestan
cannot express the epistemic “lack of necessity” of the truth of a proposition and
deontic lack of necessity for actualization of an action. Other modal verbs (e.g.,
lazem budan and modal verbs of the possibility domain) express these notions
through “modal suppletion” or “logical suppletion” strategies. Bayestan is a
“uniscopal” modal form interacting only with “narrow scope” negation while
other modal verbs investigated in this study are “biscopal” as they interact with
both narrow and wide scope negation. Except bayestan, for which “modal
suppletion™ and “logical suppletion” strategies are employed to express wide
scope negation, for other verbs investigated in this research “negation
placement” strategy is used to distinguish between narrow and wide scope
negation.
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1. Introduction

Traditionally, modality has been investigated by philosophors and Logicians
and since 1960s has, also, attracted the attention of linguists. Due to its
internal complexity, its various subcategories and interaction with some
other linguistic categories (such as negation and tense) offering a
straightforwerd definition for modality has always been a challene for
researchers. Modality is typically used a cover term for notions such as
possibility, necessity, willingness, permission, obligation, opportunity,
ability, recommendation, condition, hypotheticality, etc. In modalized
sentences it is possible to distinguish modal notions from the proposition.
Epistemic and deontic modality are the two main types of modality. The
former expresses speaker’s judgment regarding the truth or falsehood of
proposition while the latter deals with speaker’s influence on actualization or
non-actualization of actions. The third type of modality is dynamic modality,
which mainly covers ability, circumastantial possibility, circumastantial
necessity and obligation. Modal verbs are among the commonly used modal
forms in Persian. Negation has logical and semantic interactions with
modality (especially, possibility and necessity notions). Negation appears in
Persian modal verbs and main verbs as .- prefix.

Persian researchers have conducted various investigations on Persian
modality system. Some studies have approached the investigation of Persian
modality system from semantic, pragmatic, and cognitive perspectives; some
other works have studied the grammaticalization process of Persian modal
verbs. A group of researchers have focused on subjectivity, objectivity and
evidentiality dimensions in Persian modality markers. There are, also, some
typological studies on Persian modality. Regrettably, there are few
publications on the interaction of negation and modality and they have
mainly approached modality from a morpho-syntactic perspective. Similarly,
the standard typological investigations of modality have treated Persian
modality system and its interaction with negation only in passing.

This descriptive-analytic study aimed at investigating the semantic
interaction of negation with the epistemic and deontic possibility and
necessity senses of a select group of central Persian modal verbs (i.e.,
tavanestan, shodan, momken budan, emkan dashtan, bayestan and lazem
budan). Among these modal verbs, the first four express the notion of
possibility and the rest express necessity. Necessity and possibility constitute
the core of modality domain.

2. Review of literature

In this section, various types of negation in interaction with modality (i.e.,
internal and external negation) will be reviewed. In addition, the classical
logical equivalences based on the interaction of negation with possibility and
necessity notions will be introduced. Finally, the findings of two Persian
publications investigating the interaction of negation with Persian modal
verbs will be critically reviewed.

3. Methodology

In this study, the views of Palmer (1995) and de Haan (1997), who have both
investigated the interaction of negation and modality from a typological
point of view, were used as the theoretical framework to describe and
analyse the interaction of the select Persian modal verbs with negation from
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a semantic point of view. The examples used as evidence in our analyses
were mainly extracted from the online corpus of Academy of Persian
Language and Literature.

4. Findings and discussion

The study showed that interaction of Persian negation prefix with the modal
verbs of possibility subdomain (i.e., tavanestan, shodan, momken budan and
emkan dashtan) is “regular” in that there is correspondence between the form
and meaning of the negative modal verbs. Thus, a negative modal verb of
possibility negates the modality notion and a negative main verb negates the
proposition. Similarly, in the necessity subdomain, the interaction of lazem
budan with negation prefix is “regular”. In fact, the co-occurrence of
negation prefix with bayestan negates the proposition (not the modality). In
addition, bayestan cannot express the notion of “epistemic lack of necessity
of the truth of a proposition” and “deontic lack of necessity for actualization
of an action”. Other modal verbs (e.g., lazem budan and modal verbs of the
possibility) are used to express these notions through “modal suppletion” or
“logical suppletion” strategies. It was found that Bayestan is a “uniscopal”
Persian modal verb which can only interact with “narrow scope” negation
while other Persian modal verbs investigated in this study are “biscopal” in
that they interact with both narrow and wide-scope negation. Except
bayestan, for which “modal suppletion” and “logical suppletion” strategies
are employed to express wide-scope negation, for other verbs investigated in
this research “negation placement” strategy is employed to distinguish
between narrow and wide-scope negation.

5. Conclusion

In this study, the interaction of Persian negation prefix with the deontic and
epistemic senses of tavanestan, shodan, momken budan (from the possibility
subdomain) and bayestan and lazem budan (from necessity subdomain) was
investigated. Our findings showed that the interaction of Persian modal verbs
of the possibility with the negation is “regular” in nature. In addition, the
deontic and epistemic senses of Persian modal verbs of the possibility are
“biscopal”. Thus, the Persian deontic and epistemic subdomains in the
Persian modality system employ the “negation placement” strategy. Similar
to possibility subdomain, the interaction of negation with the “deontic
necessity” reading of lazem budan is “regular”. Unlike the other five Persian
modal verbs investigated in this study, the interaction of epistemic and
deontic necessity senses of bayestan is “irregular”. In addition, bayestan
cannot express the notion of “deontic lack of necessity to do an action” and
“epistemic lack of necessity of truth of proposition”, which both include
wide-scope negation. In fact, both of these notions are expressed through
“modal suppletion” or “logical suppletion”. Thus, bayestan, as the most
grammaticalized Persian modal verb, is the only uniscopal Persian modal
verb.



o2l sy JUabl 53 (5Bl 5 20 5395 9 (51500 s G (tlino Jolos 1Y

Jlsl 50 )laidl g (8,20 & yg pd 9 el b (A5 (o bixe Jolai

) sloiazg
' bolue Ls yodlé

O‘)i‘ ‘,‘,5 ‘(Qq) Ao guaro O pa> oKl ‘s?)lé ‘Sl.bolgj 05; ‘)li.:Lﬁ.wl
VE NI cadlie opdy go,b e VF Ve 0/ allan 2L o )b

R~ sole

RV

5 e 9o g OBl il b (B olae Jel o) Baa b (oS - o fagh 0
J3l b Glee jo ol plxl yogiesY g ianl (LBl B0 ¢ 0g 5K b < iadlad a8l (g jlasdl
S35 0 peplie (el 5 D900 aad ©)900 porde Silo (il 5 OISl paede Silo Jol Jo8 Jkex
23l Saxdy 8y oL L L 5S4 Baee gleiazy aims oo LS5 1) pletazs 850>
e pleiazy Wy el 4 pledazg Agie ol g5 93 g )ldl g (S8 leiazy 35l0 5 00
GF 6 b o sl slaiams aS oo w5 e ola |y byl hes b cduo 8L sunysS sl
S )ge (33 n 5l Lz JLdl 5 )s jg 5 cblre (9w 51 Jlos! pllpac b plsl 2 ooz s8
5 OKal puplio w0ig) olesdxg b aS cunl Sl sladsie o1 51 b axiwn cw)lb b; 40 Ledasg
Oyots )b sledazy JLdl 5 SEly JWl o wlgiee (o850 ilate 5 ol el (85,2
Sliben; aus 5l as ((1AAY) plass 9 (VA0) judb wlylas o gty ol o 09l jalls (-)) Sy i
3 Butes g 28,5 118 ool )90 (6515 Cozle lyrea cilaisleyy olaiazg b (o Jala gy
o Judow b oolaiwl sals loie 4y )8 Col g o) (S ,d 8ol 8,50, 5l 7 s slodigas
&5 5l (bl )] 5 yosi - Kas il (riadlel « S) Sl 559> Jla_él L s Jolss as ols oylas
).laLu ulS.o‘ B)P BN L-,’JLa.c 6L¢J4}9 JL@‘ Lgl"""" 9 SOy O as wl.u.aulw UJ‘ Ll €osooacldm
5 WS oo e |y €gleiz g Laiazy Sy b (A Wadey <S5 aSy5ba 3)ls 352y SaSe
o b (5 Jolss 55,5 B35 5o loml oo €o)l3 Gadigite as Lol Jub b wisiy ol oo
Glasl B 5 wiS o Joe €ouclB o & L glixe Jobs jo piaol Lol cul €aooncldy ogeY
sor il orimes wgdse e (pleiazs @) oIS (aSie & Gl b o Ngiy e
GBI € 59,0000 g 0 )35 Covo (8 €D 5,000 pogie 95 Olo Sudib Stanl oS ol (L
L €2y G5 3 pealy &l (GGl 859> Slaleiazs 5 Gomes¥) 6,500 JLdl 5 o)l 1) Joe plox]
Slesarg o b oS ol o] ragh ol &L S0 aiS e Gle | potke 90 opl € dilate 5S>
e Judl Ko oS Joys wiS e Jolas €oligSo,lansy a5 b L a5 sl €gloylanSon
S oo Jol €aidyoyla? &5 o0 g ColigSo o a3 L e aS aiiis «lo i Hlalgo
B Ol S Cibie GS b €y S dpaly ol B9 50 a5 ol sl (ol
Iy aady g oligSo s B O ples « 9 ng.Lo.il?» S pal, Judl Ko glp Qg o0 oalatwl ailyo o

QS oo astine

(S Bl o B yma (g p oyl ¢ o leiazg o i golS gWdolg

gh.medadian@hmu.ac.ir i ame Bt g5 &ebL1, )


mailto:gh.medadian@hmu.ac.ir

2.0 L
WY YF by 85l 1Fe) Ll g 5l o 8yleds Y Jlo db‘ft‘ﬁ'}/
o L 4

doddo .
olebisghie 5 42l azgisjgn Sbns 5l ioline Agie S Slpear i ploiany
odd Joo oo (owlidgl 5o Sllllae plaojex 51 (o 4137 das 5l 5 cosl ooy,
Jolwi 4y bgs o slacdl s g ggore ) $oi5 « SIS0 slo Saomy dauly 4 el
Sy yni S ] ot g x5 oy wged o) Sl slaalsie Koo b o
S ledazry Golae SO Cqzipends g 03p 1Kl Alver leiazs
leddzy Gl o0 9,509, (pl b el (plime 839> (l (Byxe sl p (el slo0 S0,
il wojlrl ol w98 (Jlaimt (plSel b ) (oopalie 2l sl (B,
(i e w3, (wlsBF()0) rog (el (el e (2l (o B (e
Of peplae (nl St ogz 5l (S iy Wil alie alae Koo 5 28 Wby
NAVY GuW) bl s eoplply ot SIS LB To,liF 5l LieleS a5 col
soel Smdg 80 €osnyF Sl g 550 L boee pledary a5 S olyiioe (FOY
098 (JWl Je3 5D e Sl slos S il I it Slaply ol B
5 e S oo ooliinl (42 pealie o lp (0 9 By (alul ilio
g5 53 1) 4l 5 TC e gladazg (Vo) 51480) Ll (g manlie
Oglad S Lall hyme gleiazy sy e G b gleiazg (SsilS
68l lesazg a5 b o (@) Sl oo 135 i b e 8,150 7 950 00 oF
7L (2)) 3l p e lriumsg b aslays, (Jlosl 5 oansS (gl (135 506 &
ol jgmme 3lgs Bl 5 € QUlg» pogie 85,15 ,,0 Lulul a5 «lgy lasass
4 M oBse O yg o0 o €SN qealie 5o () Wl oo mleiazrg pams diws |,
9 3)) WS oo sunail Ly (pleiazg 805 )0 m 1) itund jeome Sl g ounsS
Elgl oled S palio (n 35k I; €09, 5 «GID lddone Sl (5 ks ()
NRAA 55 V29N LS 5 sl 45 ol VAV Y ez 5l als o oleiazs

1.modality

. proposition

. epistemic

. deontic

. speaker-oriented

. dynamic

. Subject-oriented

. circumstantial/situational possibility and necessity

coO~NO OB WN



B slodazg JLadl 55 (5 ladl g (38 0 &9 05 9 el b (S5 (2limo Jolus /)IF

QY’ \Y s))."; fY' ’ﬂ ‘(§JL~AJ fY’ 'Y "bsjs_\ 9 QMQLD fY’ '\ ‘wun.)j.) f\‘\ﬂ' ‘]OJL’
\(Y\\—Y‘Y‘:Y\’) &9 OJJ‘];:Q sd.JLﬁMJJ Y-V Wy g 0]3"]..::& DAY soJ.':'lﬁ:é
)159)...» me)bf (w—°—-' lJ) CSuo u)jj..o La ulS.o‘ L~ &5’3)""’ ‘S'Lo.td}g 4aS Wokize
3310 o0 Laiadge msngsdoh D9 po b (Gl 4 (998 o0 ol

-3

Oyl o (SWSie Ao @dge (ol S jre (59, (Slulo adei g 4SS al ) ously ol wais] o asles .l
(B eg,liBl 0 )5,0) By planil ()5 b (695 @Bly ke Wb o

(B0 2Ulglbg GG 855 jield g dunghs 9 Slg5u Wl (oo (pa s @

Oy p8) dagd b LmQT do gl g bl ol cils als Wb ccasls GBI wb ccdils Jo b oo

(Go by

(B gy Gl 09 oi lag goae ol 5 5,520 a5 sl

o5 Bl 5] sl 5o ) line Jolas pladars b ol ploalyio ;|7 i
5 slle) o9d e ol 5 Slol &gt Jbl LS )8 g edel s (5 5iwd &0
P o) Ny Oygets (B o)l sliazg 5 Sy JWSl e (VY sl
e e Sl 1, S Sl sl pliine VAT 5 ) sy
5 @le) AT (Glugs oS 5, SBLE AT e Sl 5 Glgs oo S)
lioe - cllo )5 ((WWAY (ooblye 5 g lailolis bolae YA Sl
SELE OYA (Gl ) Ghge —olxe (VAT eoligee 5 lor>))
Cimd (VY v (g )90 5 () (SSLbos, (WWAY () Sen o )5 50 Jle> )
Aonbes) (Fudggws (VFre holie Ve ooliges 5 Silg) coie
L o Jole gy ool b oailosls ploil ow)b Sledazg (55, o,me o (VYWAY
(S g VAAF ( BB adllas g0 L .l o0g dzgid g0 oS oleidaxg
Ol sy )b lasazg b o Jols 4y 055 I 51 Lisu olgieay (Yo oA
(aigm 1) VLV ion) wilaiils gadg0 4 (5958 — (B o 9,00, Gowe Lol T
63 9 VA0 ell w0hg) aledazy b (&5 Jolas 3,00 @2 e (S5 Ldos) Slalllas
Sygpo g B sl (JS e wlanily ow,b 4 1,05 ShLal s e (VARY (ol

1. Depraetere & Reed
2. negation



2.0 L
NI YF ool 55Lai—1F+) yliwali g 5l o §ykod Y Jlw db‘ft‘ﬁ'}/
. L ]

L & plne ol o g oy «sglTy Ll 35500 a5 (Jie Sldlla
g ss > (2974 ML (o )8 50 leiaxg

-y

(B0 3 s ool LOLS el Sl e 5| (S5 oasls .l

(D) 8545 285 S o5 oS (I mabl 4 psle> 5L 90 Sy 0

- hrog Bi ol Bom ol 5055 S9p0 5 0 )Ll yge Sk S 4y Ll
b el (o) o pleizg b (& lee JolsS Gl g ooy (hebow
) st pmedlie a5 (55500 Slayg0 £955 5 (alodazg sladcgarmon) (SO 0S
sor 2 el ol 5 (S lear ol fegh 35 a5 wiiS oo ple (ol 0
oedlyl (Gt ol JLSl ()l 5 (S8 pme la s> b (A ol Juls
)b lodazg ot ygo (n 50 )5 5l &S GomeY 5 (LI BG] (g K
5 Ol peplae  Slox () r)le S i Shg iz Jdl plog dalss> witins
() VoS oo ol |y s gy manlie (535 50 d B oSS 45 155
Sl by pleiazg Glo Sl (Sl ol cogan o e plsaniz
oo &1 & 5 o3 S (b ) (St jgims anld GileS (@) 5 Vo 1) Ly
AYA AYAP (D) aiiie gogame slblyse b Sadg et
5 SopeoinsS b )l g (S8me pledazg S|xal dbm (Y ATAVaigles
a5 0290) ol 5 (12Y) ol 65 sloolFaus imes ol o caslys] | gy 2
SR adllaes g0 alide slagl; jo 1) aleazs b (& Jols (SSlides, Hlase
O Glp a5 )b sladigad ol wales oolatwl g,k ezl lgicay wilosls
OleeXin 3 «5olo» 8,800 5l boes wigd oo S8 gledazg b &8 olse Jobs
5 s celie Sladigas j ob B wilad gl sl )b sl 5 Kb
5,5 5 Samyd Sl 5 Ll psle ofings Db by Bl 5,5,
Sl o S s Biges S Dy ewl oad oolitul Shoylul Pedal agiy
o oolitwl L8las i b lao S ol 5l g y5ctane o2Bly (slodiges ,LaVL oo 5o
Aloads a8 3 IS 4 aSlo i gladiged p2 (69)l50 Sl Ho .ol

1. polysemy
2. subjective



o2l sy JUabl 53 (5Bl 5 3 p20 5395 9 (51500 s G (plino Jolos 115

bodazy b Jolos 5o (& elgil 2 590 1l oud LSAS Caand e I (250
Y 2) ©)908 5 Bl (o Jolii b Lad e (gilaie SYslas (Byme () Y 20)
3 pleiazg b (& Jolad () 40 45 (agh 90 @bl p S)9e cSuled 50 9 (F
(YY) laisls oyl JLedl

tloiazs b Jolsd 5o b glgil ) ¥

B S ee ol 3 a5 ALS o e (A0-VAF NAAD) o Sen 5 S5
595 Syl o Iy aloz Lol deb slins b Loiazy Jub b sasly sline Wisi oo
53D 38 o Jliogsly (€ Lol Jud i» g Clodazg Jad a9 s ) adl andls
Ba) o ool cuite Lol b g conl a5 CAN L ooodle oleiaxg 3C
€908 00 5P 00ty sS BD) o il z5kas «ilsslsh (ogas ) slg « gl
cbbre «ojl>lpacy ooy sS (3BC) ;o el 05,5 Hlo dwyde 4 3,8 S99 S8 yro
oas ol (5Bl 5 j5 50 4 s o BU) 4o e S ey sl ke aile sl
(3€) ,o ( hlis,o ol cute Lol Jud b oo le sbins 9 ol oo ai Need L
5o MUSE L sasile Ghah o il &gyt o ol o o5 Lol Jab slins
0l I el (5558 sl iz (B8) s (gBlgy0 )l 5B (& S Jae bl

3-
a- He can’t sing well. (It is not possible for him to sing or He is not able to
sing.)

b- He can’t be at school. (It is not possible that he is at school.)

c- you can’t stay any longer (you are not allowed/permitted to stay any
longer.)

d- He needn’t pass through the x-ray gate (It is not necessary for him to pass through
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e- You must not/mustn’t pass through the gate. (It is necessary for you not to pass
through the gate.)
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a- You may not take the exam again. (It is not possible for you to take the exam
again.)

b- He may not be at home. (It is possible that he is not at home.)
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a- Saré na-bayad be in konferans be-r-e.
b- Sara bayad be in konferans na-r-e. (2008: 140)
12-
a- Saré na-bayad be Sohar-e$ hagiqgat ro gofte ba-S-e.
b- Saré& bayad be Sohar-e$ hagigat ro na-gofte ba-3-e. (2008: 141)
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13-
a-Sara lazem ni-st (ke) tu in mosabeqe Serkat be-kon-e.
b. S&ra 1azem-e (ke) tu in mosabeqe Serkat na-kon-e. (2008: 143)
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14-
a- Sard momken ni-st (ke) be in konferans rafte ba-s-e.
b. S&rd momken-e (ke) be in konferans na-rafte ba-3-e. (Taleghani, 2008: 143-44)
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1. negative modal forms
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a- You may not leave the class now. (I do not give permission to you to leave the

class now) (—0p)
b- you mustn’t leave the class now. (I oblige you not to leave the class now) (o—p)
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1. regularity

2. modal suppletion
3. suppletive form
4. logical suppletion
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a- You mustn’t stay longer.
c- You needn’t stay longer.
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17-
a- You must be Ali’s brother. (op)
b- You can’t be Ali’s brother. (It is not possible that p ~ It is necessary that not p)
(~0p~ o~p)
c- You may not be Ali’s brother. (It is possible that not p ~ It is not necessary that
P)(0-p=—ap)
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a- (NEG (MOD (P)))
b- (MOD (NEG (P)))
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19-
b- Ali can’t be at school. (NEG(MOD(P)))- (—0p)
a- Ali may not be at school. (MOD(NEG(P)))- (0—p)
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1. modal suppletion strategy (MSS) and negation placement strategy (NPS)
2. biscopal
3. uniscopal



B slodazg JLadl 55 (5 ladl g (38 50 &9 08 9 el b (S5 (2limo Jolai Y

s Jgene sbay a5 > axiws (glo SS90 ,» NEed not § must not
LAY 9 17) wigh oo ad)S )15 & aibojlars 5 oligSoylann (& Gl ln ks
)L glodazg JWdl 5o oloiazg 9 (A (2 lro Jolai ¥
P 3l Sl ] 5 oa i Kae il o idlel cw) B J8l Gl o
0o Y 5 Ol (Blhe o aiiis gyl g (8 pme Sl Gl lp O 50
Woday lime JolsS oy p 4 250 (nl )0 S (oo Ol |) ©)958 855> eealie
w23l JWSI cnl b (&

e o o b &5 Joloi Y P

(bl e edled Jdl € (B pme (S Rl b (8 Jelad (o) A i3 ol o
w2310y g0 S0y 6] 5 y0gs - Kas

e ilyr € 5y S (ilgs b (&5 Jolss ) ) P
3 S (o0 pyal 4 |y SRl (e 6l le b i Jels (V) e
Coro € alpasy Slise Jlaie 5l g conl oo il 4 (&5 Wgdon (YY)
Hobee b canl wilio s i 335,15,000 (YY) coulpln el zokae o)l3S
5Ly oansS «bme oluebl Sly Llul (@WIVY) &sws —Op=O—p
(UJ}J) FIPES le‘ J.L‘B L: Go; gy (YY) 5O ‘&Lm)é | o)lj’f «Q.W?boﬁ..\.c»
9 ‘)"SLS" ul*-’ |) o)|)’f «gl;«.wz»ar:..\.c» U&‘" (u_:Y\) ‘G’LM o )l o o|),o.®
Sloyed (o5 shie siny) ilae gl i ol oligSe s &5 ol ¢l iy
Sl oot Ll Sl 2y 38 pme il b o (hol b 5 Losars b
Jepll ais coly Wlas & g9 pl 5l Glaiges gwypiod oo ,Sn o .l
OlFse (AIVY) o aboa Lol Jod 5 il 0 (& Wgday oo (59933 L
Uoleo Gub g5 oo 0,5] Camods iilae i ol 5l Wges SO laieas 1) (OYY)
dlae 85 5l eolatwl anly 0,8 cmsgiib (ZYY) &0 |, (YY) —O—P=OpP
C3uo 5,b,0 0aiusS WS 5o Ll Lo (OYY) o tadler S8 me ilss ol por 4
5,L,0 0usS (S8 me pliebl 99,0 (YY) 9 (SVY) aSpll o luds .ol o)l55
(YY) ,0 (o,m,)5 Sl 5l oS o plo 1) calizee colin ol ogiglaie
oS 055 cnl c3vo 8)b,0 095 liebsl p ciilae i 5 soliiul dawlga saisS

18 (6 b



2.0 L
WO/ YF ol 85LoiVFe) lanli g 5l o) 8ylais Y Jlw db‘ft‘ﬁ'}/
. L ]

-

Glooysd plgzmdils o 92508 Sledigy o)k o sale s wilgioa g905e (nl axdl Al
(=0p) (NEG(MOD(P))) (o) il LSS

(0-p) (MOD(NEG(P))) (o) wiLss oylé 51 I wilgi o ol culed o {1}
_YY

©P) (MOD (P)) (p.g) -l Sglicie Wlgs oo alises calie 4o yugdas il
~0-p) (NEG((MOD(NEG(P)))  .5L3 cglicte wilgi so oyt o
@P) (MOD(P)) sl gliie ab cilisee cadlite , pupdailcansl Sglicie cealie o yugdss o )ls linabsl .z
Sdyre uilem Jales a5 cl mols (YY) 5 (V) slodigas Jodow o azgi b
Sype Sline 5 Sgo o ol il o STz el Cotasacld 55 b
Jod s aS oo A ) pleiazs i slaiazg a5 g sbar o)ls v92g LU Lasazs
o €5 oy oyaly cJels cnl 0 0edioe o)l & Cel i Lo
£5 95 5o b Sty 36 pme oSl il o T3l S o s |y (o5 (line
ol (glo i iilsE ol WS oo Jolss (5 8 s
Odad € S8 px0 B miles b & Jolai Y ) LF
2 (i 5 g Doz 53 5120) Chgy 5 € laadh (2ilss 53 baae b Jab
5 Sol €Bym0 D Sl S 2 (Jnll 05,000 S 4 slopslme (o8
(YY) dg0s 0bb oo (8 ym0 05 oo cedlop ] 51 aS Sla iles 5 o J8las L
Ok A (& igdon (@IVY) 0 e o plis | Gl S8 e uilem L 5 el
(AIVY) (ol pls sl 7 5kae 055 Couo € Salpaey  Slas a5l g sl o
Lolul (@IVY) wile laiges TOPROTP Ly Cewl ailio o o5 835,05,,0
30 a5 Gliged 4 Lol 0,35 «CEopae» 5)l,0 ouisS € S8 e liab Sl
(20,55 395 32 Wl Cole S g Wl 0 ol ye ale Lol b b (&5 gy o
0955 e s 520l sl b 4o 5L ol 35y dolan 5| (ST ol 85
3 desyse S 4 (650w a5 wyloe Cassay (YY) Dged (YY) jo ol b
iy 0,55 «loxopaey Sl 8,0 095 5l 8005 (2VY) o (olixe Hhais
e 8 G b me Gl b el BgSe s B (55l el pli g 05
Logoye Lol Jo8 5 Hud ol 0 a5 sl glaiges (Q@IVF) ol i Sl oo
(DY) &ygot TOTPROP b lg oo |y o opl iloas ol o 85 gy



o2l s JUadl 53 (5Bl 5 o pt0 95 9 (51500 s o (splino Jolos 1Y

el 1 50 (OVF) 4 (WIVF) g0 )5 cgles (obine alis ey Je 05 cusgisly
B, iz o ST 0,55 Co 4 095 28 e liebl 0068 (IVF) o oS
-(YY)

(~0p) -(NEG(MOD(P))) ~(5u) s a5 5 il g L} b 5 s 45010285 -
(OP?) - ((MOD(P)) ~(B.) Sl ¢o s ol dbgo iy 1o oS plidl Sy JLis oy o -2
(0-P?) -(MOD(NEG(P))) §asls tya sl b ol alin (om {of o5 polidl SBay Ll o o0 -
-(vH

(—0—P) -(((NEG((MOD(NEG(P))) ~(..0) .0l 00,55 cyxing GElS s b 45 095 o — il

(@p) -((MOD(P)) .ol 03,5 (yivgs RIS o 5,00 o limobol/ sl -

O (8 pme iy Jelas a8 cewloss LT (sl sasasl)) Lo g (YF) 5 (YY) )
5 Oygo O ST ol €aimeasld ()] sladiges ogaluseS of ) de) & L
il €5 gl oyl g o)y Se2 LS i slelazy O)jse Sl
wilit sl (83 ebd (Syre il 4 il SaiS o e |) (B5 b
Lol (o laruiiz S oo Jolss obisS o2
b IS0l 5 (505955 a0 € (S8 yr0 Kol giles b 45 Jolai V)P
SV A Gillk) oSy slasazy JWBl Glorear LS04 GomKae
=8 90l e Dol ot € 28 e D Ly gl o, 00 5 ol s
gl gline Shre 5l Jad g3 cnl S obaTil ol Ll 5 90 Boe
Jolss (Y0) aiged ol 5Lay o a5 b LT (gline Jolsd ci )l o2 Uy cosguno
5 el ol jod 0 a0 b (o8 gk (VD) [0 000 oo (lid |y &L Hog 5 Kas
«BGlpasy (@YD) (glins Hhas 5l ol Cote (0,550 9) dlox Lol a8
asiledy ol aibio sl 5 5515, colply 15 a5 oo ol | o)l Sk
Olaebh il (V) ~OPROTP Wl &by (ud 5 iy (28,20 (Rls>
(AIVO) jo &Ll pa» Jad 0929 el 0,155 «CSopac) 4 00iy5 € S8 as
OMolas Jod () jo a5 ojls (@ 00iy T (pdlg e ol Clae () Wbe o934
ol oz (09 (shol Jod 0 (& Wigdion (SV0) )3 (Jilio)d €395 coi o B
505,18 5,0 o pdy g Sl 0|38 «CEopaey Gl Sily (0V) (ol Wyl
53,1000 ey oo LA (6 5mwd SlS a5 (GIVF) Hgas ol oboSo e i
4 00155 S50 (liebol (AIVE) TOPROTP &k sl gy oo b il i
29k (L) Sjgon | (QAIVF) plgoe «@8lyye S oo ol 1) o)l Cxo
gy oodsS (&l plaizgs dolaiul Cogeds (WIVF) jo (0,5 a5l oS
5 GooKen S Tyl ol osfIS ST oS 4 055w il



L)
. L )
WYY by 85lo VP bl g les o) 85l Y Jlw d‘dw‘ﬁ)/
. L 4

L1, gosofas (VF) 5 (YO) j0 ST (6l cwgurmo ol Oglas il G/
Jolss )3 5305 5 5 85500 Sl lialine )5 (li5 85 a8 o 3olr (LI
g Lo )o s Sl o 1) (QAIVF) Olgioe igeiisly plodazy b (&5 (oline
2,8 b @VF) 4 pleiazg b (8 Jols )0 yis
Yo
—0P) -(NEG(MOD(P))) (-.0) o950 cu b dlolao Juud ol 10 ConniySon a5 il oy .l
() il solie; Sy glacuslss 5 Lol 5l Gloyedlbl plaasis colid CulSos o
(0-p) -(MOD(NEG(P)))
x5
~0) -(NEG((MOD(NEG(P))) (.0 ) 195 052 50 45 i sSo0 055 Bhonio 3 e (392 il
P
255 05790 wly 955 Fixie 36 Cle (57 135000 9570 9,0 998 Fixie 36 e (p57 o
(op) -(MOD(P))
=0 ) -(NEG((MOD(NEG(P))) (:G.00) .095 35290 45 5 Jaiy5al 09 Ghomie aal e (y92 .z
P

oSl ilss aleas @S Ceul Laseiie (V8) 5 (YO) (sl ouiadl )| slaJuloss 5|
MelS (&5 L g orKae (285m0 ISl ailss olime Jolas e g a3 52
el B0 bLS il slaiazg Oygo Gline § Oygo G aS T ol €aseoac By
el opalp 02 G0 Kae b (A Jelsd )0 (tadly g Gl siileds (izeen
8y SISl il 85 T el 0 038 oo s |y (85 i B g €
Cgee lojharncdr WS oo Jols obgSo lan g wiboylars (B L o Kee
e
€« ylasdl (o U & Jolei Y ¥
el €6 a8l KD Sl 5 ICo] 5 0 Kas ol ¢ pianndler Jedl Slee 1 SO
peplos Jldl cnl o e (ol b (o8 Wigdon (lme JolsS (o) @0 (250 (0l o
el
Orandlad € g Bl o Kah iilgs b i Jolss ) .Y ¥
S o gt 4y |y SR 58 ISl il b (S wipday Jelad (YY) iges
(@IVY) (gline Hhite 5 tel odpmr il & B Wgde (QIVY)
805,18 50,0 ¢l pliy cg WS oo o 1) € os SO D (5 lacdl «6 5l lpas/ ) Ssleac»

(Uobsl) oz Jol Ja3 L &5 Wgiy (CVY) jo ¢ blio,o cwnl ailio o &5



B glodazg JLabl 55 (5 5ladl g (8 0 &9 05 9 (el b (& (2o Jolss YA

S Cplslpaer (gl 0ansS €65l b (GYY) (oline W 5l sl oalls of o
€ Bl Sl e Uy sl oBgS0 s 85 (gl el el S o olis |, os
b 5 Lty b (IVA) 5o igad (slyy ol g5l oo il (S iy
(AWIVA) Glg5 oo TOTP=OP Uolas L p okiwd ie ylojod (i pSl>) Lol
Ol il b il (& Jolss sl onlple 0,8 omgiil (GYA) & 900 |,
L (@A) (gl .l 005565 (gam 3l €0S50 [Lzl 159,07 Lo iwdlar (5,108l
oS lae @ 5 soliiul aavlgay samsS (GIVA) o a5 cudl o] jo (GYA)
(SVA) 5 (QAIVA) S nl ey e ccnlplia o)l )15 ploxil ©jg00 bl 2 (6 i
2y S Ssp5 bkl (das o (GITA) Bgs 5,508, sibaie (slaJolas
25050 355 4 € )90 Wlgioe (S g WS (00 095 Jreod bl
XYY
0p) -(NEG(MOD(P))) ~(:.0) - 2: (5T, (S5 o asbimlidh (3l b 45 2255 s 0 50
©=p) ~(MOD(NEG(P))) ~(pg) 455 {5, ,5 (nl} digiisn -
(2 9 5 ol e 0¥ g
YA
0=p) ~(NEG((MOD(NEG(P))) ~(-3.0) - 5525 ol 5 o5 asmalins Jlsi o .l
(@p) -(MOD(P)) .55 yil> ol 3Vl (555 2/ 0L o

ol 0gzg Judoas a5 cwl i (YA) 5 (YY) lodige slo ol aa>gil
b ol s Bl Il les (plime Jolss i sledazg Sl 5 &j50 (2
los 8w g9 « a5 olaile» o paly Jelas pl jo g Conl €aiwoacldr &5 dgdo
el G sk 55 99 53 b ey il ol 45 ol S o s 1y B
D9l s g Slojlanidr WS o
O €55l HlSh uilgs b b Jolss Y Y F
~ g Vo (rrizmad g e o g Doz 43 B (g sl ISl il
(AIVA) o aeo oo plad |y uiles (ul b o5 Jolss (YA) diged .05l o0 00y e
ol @ L) €« leae» (QIVA) « olixe a5l el oo iudlei 4 &5 Qigdon
B by plply g S e le |y Jes G plxl (Cojlalpae» 5 5.8
ol o (il ) alox ol 8 L &5 Wgien (V) jo ( Jlae o .l ailio o
Cplxilaaey Sl 6,L,0 Cdblre 31 00565 iwy (CVA) 0 ¢ olixe wo el
b ol obgSo lars o5 505,05, 0 (SVR) inlpln sl o0l mrlae Jos
Ot 4 (5 Bgday (59938 b el pdi Bl e Bilae (& S (o)l ailes
S yse A (6 )5mwn bS5 el Gilae 5 g5l a5 (VL) Bges (SVR) o



2.0 L
WAL YE Ly 5 lei=1Pe) (yliwal g 5l o 8 bes Y Jlo db‘ft‘ﬁ'}/
o L 4

(OY) Sygon |, (AIFe) 07P=OP Wole LUy oy e Wl oo Conons
L )9re 8,50 sl HlaiBl aie a5 (bl 5l ouissS (OF) j0 0,5 cwusisl
G 931 D90 p 6yt wST (N ) Lol ais 1 Loy ool ilate
sy 0 518 4 (5 Faiboge
AR
—0p) -(NEG(MOD(P))) (3.0) . &5 Lales a o il
©-Pp) -(MOD(NEG(P))) ~(.p.6:) Sy 9a5iue 4ds so w0
Y.
(=0 —p) - (PNEG((MOD(NEG(P))) §p,lai s gSise s o .l
(?0P) -(MOD(P?)) $p,ls » gaSius au y5, Sl goSine wib (Lax>) .o

Sl Gl uiles Jelas oS el maly (Y0) 5 (V) slo fdow aamgil
) & el 8l g9 € & glail> oyl P g cul Cuwoseld & L ud
WS g0 Jolad B Syl 58 90 2 b Gl (nl &5 ol Sl aS e (e
Dl ooy Slojlawiids
bl Sl 5 §0ss K e €5 8] Kb iiles b o Jolas ¥ Y ¥
€ ol G iilgs danles a4 glaiged e adlhos,ge slee, S o
g iz Lol ais el wil o8 Wgdn b Jels jo b G/ 5 0g s Kao
5 ok g el Sl (uiles 1 anlen o5 jlews Giles ol candlcanl pdy Sl
JQ.C sS) «'obp"o..\.c» uli,o‘ OM; (g_l]‘V\ ) e ‘G:L.xn }k.ue )‘ o SO.A.A (WM.;)
g )l Ol 50 B el g canl (00,5 Canlgd o L) ool 13 sy 940 |,
o piise @) 50 o5 aisSilen el wibe e g5 5l ()T o B (ol ple
g Sl 3o Gl il 0] 5 og Kee (g a8l (Sl iiles (gl oo BSlas
(YY) Sygoar |, @YY) Gl oo TOTPROP dolae &0 5 o, oo Hla5 a0 (5,550
(@) a4z 5 sl zykae Joo SO plnl Gzl ) ©j5p0 (OF)) 50 0,5 (unsisl



o2l i JUadl 53 (5Bl 3 y20 15955 9 (51500 s o (plino Jolos 1Y+

S oo .s..Sb YY) 4 s (V) Lol siin 0SS GQLM slo Joleo (oYY)

2518 Joo gl &9 ,8 5

A

-(?MOD(NEG(P))) prcel, yshnl Spils by 5 oot Joio (55, o lplSalassos .l
(?0-P)

SLA sy law n 5alS Wb S e S8 5 252 e Slre g a0l G (e o
(0-P) -(NEG(MOD(P)))

oets Lamlsn s 5 iS5 e 6y ST oS 5l e eSS 058 il 2
(—0—P) -(NEG((MOD(NEG(P)))

(0p) ~(MOD(P)) s Lalso g b S y0e (55 (ST V10 5l il o

Ol Siilgs siileds S Canl atie ] slaJudos g (F)) diges avasgils
GlsE oline Jolss s 5 350 (o B 3525 oty ook 5 ey (5l
Speplp g ol aimoaeld SIS &5 b isl U5 5 osrKas (ol oSl
g5 9 o b Guilss (nl &S allil S oo i 1) (B 8yl g5 € aleil
Ol b €S 0 )9 07 (pilgs b (A Jols Y F
Sl & 1) (st b Gl (e Sy Gl Jls (1Y) Bl
(uo}’) 4.Lo.‘>' kSLé‘ JJL‘? 9 w‘ (VUL g o) L‘ L®) 60) J..:BM (u.l\\"\’) )b O)‘Qfsn
l). OMUL.’ «6»_9).&9 ‘:’)3)"5» (u.l\\”\’) B @L.xn ).EM )‘ D9>g U"‘ L’ ] Cdo
[, [@7P) 0,8 «C3Eopas? 4 (ednsS Gluwbl L) « 28,20 &g ,0» (AIFY)
9 S Cewbizo u‘.)u oo live U)‘ oW ob;o)hm &9.: )‘ (50) su)‘).’LJ 9 ..MSL;Q L)L"
S92y BT wiS oo o &5 plixe 5 (Wl hte sladazy Syso G (AIVY)
S dslie (OYY) jo o] s L1, (YY) LblSsas opl e S0 sl o)l
Sl S5 cul (Q@INY) sl ale SLlS ois (ZYY) oS ol mbly ooppimon
Shol Jad a1y 1 500,85 B ol 1) a5 Sigden (AINY) yo STaS sl o
olae Gl (o bl wglas il o8, de (AWIFY) 5 (BYY) a5 o audlys (oo 5]
(YY) Ojygoas (ANY) aile 4 lgi so p2 1) (OVY) adlgo aiwe Sl
(¥
(07p) -(MOD(NEG(P))) (.. sl syl Jshnals ool .l
(@) - (MOD(NEG(P)) w5 Jsinals 21 15,5 pialaclp lo (sligabol o



2.0 L
WV YF by 85l 1Fe) Ll g 5l o 8ylads Y Jlo db‘ft‘ﬁ'}/
o L 4

#.05b Jetne pol plai bl z
(@7p) -(MOD(NEG(P))) s2L3 Jsiasls ol by 5
(-0P) ~(NEG((MOD(NEG(P))) .15 Jyinsls ool s oo
(OP) -(MOD(P)) sl (Jsiaals pol ol S .

90, 0 aS|> cul oligSo a5 (OFY) po 5 (QIVY) [0 02 i ipa
Ol e onlnle Cosl Sote (S8 ym0 D9ldd) (pledazg g Cowl oad (& o)l alex
S ol (L Gl e Gl el 3 8 35 spSemt orix
ool oligS 6 las lilo 25 0)lgen 5 0l 5 Glixe b e (6,00 &5 Wigdoy
3¢5 liebsl 5 0asS (OYY) [0 a5 o) oo L 4 (3Ll jelaie w1l
@l (GIFY) Jslo b glaiges a5 ol (55,0 4555 o0l ;S8 005 (6 s 0SS
S5 sl (YY) [ESlo b slaiged § aj o0 Sl3ay Ssnml O Ppstbe ol
SooSy 5 Jds rer 4 izl 09h 0SBl 0aisS sem 5l suST
S8 e Dyg 0 uilgs  olre Jelas ol il (YY) [LSle b slaiges axdllass g0
St Lol O ¥Y) il s Sl (6,855 g 2 o ile i L el
S s 45 (STY) 51 (GYY) lray lgi O PROP b o o iy il
s Yo )0 oS AgFlen 0,5 osliinl poede (nl Ole ln )l s gl
SO €Dy9p0 paP porie Glo lp ol b (& Nsde oles I Gl e
slodazy Syso Sl Gliee tanh lray 5 eslaul (TOP) o)l o
ol Gl Op=0P Uolee Gubo (0,ué (il s (Lo (slp) €D il
(SYY) oo oo plas |y € gilaie a8 0 ol 5l slaigad (VYY) 05 00 ekaie
B e Bl e g po Sl sleiazy Ky 5l ooliiul b 1, (GIFY) s
aS) S8 gledazg 839> (0 aST > el Soop Ly (YY) 5 (VYY) slins
o2l 25> Bl ok L) 5 Ghie ()0 g5 jael 8)Lys le g (yuils L bis
CFOY 1330 (ally) &5l
-(YY)
(0-p) (MOD(NEG(P))) x5l Jgincls pal conlKae ~l
(70p) -(NEG(MOD(P))) w3 (Jsaels po] s (ptabas .o

Wgdony olme Jul a5 ol adein (YY) 5 (YY) slodiges Julow aaxgil
b b 5 gy 4 el €easBd Sl e Sy,0 S L
(o)1) shol J b oadple line hadd 5 Laid sl Lol Jod 4 4z 5 353 ol o0



o2l s JUadl 53 (5Bl 3 p20 5395 9 51500 s o (ilino Jolos 1YY

Gl o5 Qb el Cote ojlen (B yme Dslad) pladazy g 2550 it
Pl 05 (TOP) o)lF S S (S8pme €8 5,0p000 pogde Ol ln
Sonl Sl (nlply 0gd o0 ooliinl porde ool Gl slp «(dlate (S P 02l
Sl Sy S e Jolas ebisSostas i b Lt (il (e 505
g oo Saeld slo aw ST

O0sps Y 9 sl €§5Ia3B1 &g 0 b (B Jolas F F

S ol 9,5 prho ey sl JUdl o st 5| o oY 5 e
L1y ol €l (o Jolas (TF) &gad aiitws ()b )5 € gomeoaings
(Ot2) bl J28 5 (who) hie Ledazg Job (@IVF) jo om0 o (las &5 Wiy
pas g opl el ool & Lol a8 slias  glixe 0 5l sz gepll Ll cuie
pas? Do o 5l (Q@IVYF) das 300565 (i 0 bl Gl § Oyg0 G LbLS
|y & Sgetens (V) 13 31 a5 ol Ll 55 oy (OP) ot K3 €l
b é Lol (5,50 a5 (OVF) b oS ablol Lol e |, o] 5 B L))
50yl SLSy sl (OFF) 5 (WINF) a5 o nlys> r°-.’.)5] Cewd a1y el
2 50 aS bl e s (V) Ojg0a | (OYFF) 5 (Q@IVF) ouilss o a8l
RS (o O e €0aaieneY (6 Bl 8505 Sl ansS (VF) Aiges Aoz 4
ol 5 0 T alime ks 2 6530 (B sty 55 oSl a5 el m2ls
Slo oS5 5 95 line Jolss obisSo e b5 b o lyan Siupl 5 iHl &5,

ANy
(07p) (MOD(NEG(P))) ~(:.0) - saz 8903l i |y e ol il
(o7p) -(MOD(NEG(P))) - o5 ads0 3 i | e b v
(57p) -(MOD(NEG(P))) ..o 8905l 1) e 45 Consl (5952 -

Joe S bl «g 0 pae» g lai8l pogae Lo cod b WiliaS pl @ azg b
B '))'?'M) 9o r:s.ermo u.a‘ uL.ﬁ 6‘).3 .»b)‘d.; ‘) | A.‘.Laoj.‘aﬁu £5°" 65[? aS s(_|‘:|p)
Syaly o Kgdhie S () 9 €ty GRS (A )l vezg o)l
ooliiu] TOP porie Hlo Sl (B Nadan b cuS 5,0 o oY 5l K g SIS
A el case (Goliwsh dol Jxd g crie Ladazg Jed (WIVD) ,o 098
Gl Cdie dloz Lol 28 g ouls & ledazg Jed b ooadglo slire ( olize

5k (SY0) &g @ g oo |y (@IND) el aily o jlaws £85I (&5 ol plo



L)
. L)
WY YF oy 85l VFe) ol g Loy o) 8yl Y Jlw d‘dw‘ﬁ)/
0 L 4

QO dex el 130,5 oo oolatwl wlo 5l (QAIVD) jo CandpY > 4 ST oS

! olSjSo).Eﬁ.w 60.: 5..\3)|O 2y FLY 093 50 (CY‘A) Sy
o
(—op) -(NEG(MOD)(P))) ~(-3.0) - (sl Sl dod (sl s Cnnsipp3¥ il
(~op) -(NEG(MOD(P))) . sl (SLeS 4o sl oo S5 y906
(0 =p) -(MOD(NEG(P))) (sl (Sl (o) 202 sl as Caslis 1906 2
Vol b « 2800 G Sly sladazg S 5l € alaie oS 0» o pal) o
Lgod 09 o ooliiwl Joe G plsl (g Bl € y9 0 pae» Lo sl "Op=0—p
Slas 1) cas o) Glo @ LB Wilo &S eppbe sl dhie (1S ool (FF)
.J.Cb»bgo
(0-p) -(MOD(NEG(P))) . sslss (5l 40 sl us Jigi oo ¥

DS P g K gy S > ol sl eolainl o a5 Cnl (65900 4SS 0l S
3eslisl g € 2y S L Coglgl TOP Il pagae lo lp € ilaie
Ol 50 48 S Lo ol 0P 57OP o ilaie sl 0 a1z Canl GogeY
shhie gplp o de Cwl (WSl oS pln parde 90 nl G e b
oo |y Joe G bl 4y Clbolis «Lalpasy 00y sS (IVD) jo (YF) 4 (VD)
€a5 a1 Las a5 €ans oo 532D Cble 45 5l (F5) ;5 45 b0 05 o
Ll ol a6l Gogas¥ 5 el )l ©jgp0 Gilys b oo illae (i
sl Jolee anslie ;o (2dlg ) aw) o Hlai 4 el 90,8 (YY) 5 (QIVY)
O77P= 0P &by plple wiis 5l )l (o) 50 Do (pl ihate
Ol ee TOTPR <>p Gob ¢z 0 S colaul (YY) 51 (VYY) sloay olgs oo
Om (Cannin ¥ B ) a5 0uS Gl 0y 84 1) (oVY) dlx (YY) slow
58 Ngday poie o)lgen g 0I5 092y LS Wi (5 ladl Alg> slime 5 )90
Dgds o Jiiie adlox Lol Jud a4 wis
AR
(07p) -(MOD(NEG(NEG(P)))) - o2 eseslisten |y s sl il
(07p) - (NEG(MOD(NEG(P)))) .oz g3t 1) ae Cammip¥ o
(Op) -(MOD(P)) .20 &sasliim 1) 3o b
(0p) -(MOD(P)) .oz 903l |y 50 S50 0

(YA) (ol [l 5l cul e dox Lol 28 5 Cue foge Y (YA) o
B &9 lnle g wS oo Ole L) @TP) Joe S (bl paer (g Il 950



o2l sz JUabl 53 5,81 5 o pm0 595 5 (150l s 5 alino Jolos VY

Olpreds oo p)Y ()8l D9 p0 ulsS &S cul pogdle Sl oligSo la
ool 0ty o lacns 5 gl s 45 TOP (g ol popie o sl ol 5o K
WS ol sl ol byl W8 il o5 cesphe U S o0 i85 olay]
S ales o o5 oy laes i b wilsiso b cygl (oaiems YU o 1, YD)
foamd sl Bk (nl (539, iz 4 45 40 3Y (TA)

L (VD) loaiges sln oadadl)) gladudod Ll p g Coond (ol gabgex 5o
b € |l D9 o uilem L &8 Wgden olixe Jols a5 i8S Wl (YA)
e g 0sd e 0 LB Wil slise 5 Ojse G a1 el Koucls
(pledazy ) « Lol Jad> L oadplo Sline (ol i el ol b (& Wsin
ol ole sl g 3,05 00,8 7OP (o a8l porde Glo sl Grawl (izres 35 o0
Dygpe Mle> nlple ogbioe «dilaie AIS > L K gy WS 5l porde
iy ool (gloylannscSs g ols olas obgSopaps i b s o piunl (gl
Gl Caiooaeld 0g00;Y €6 laidl &g il L (& Wgdy olxe Jelas
Lo Sgday Jolad jo 00 052y BLS Ceno)¥ sline 5 O g0 e &1y
S (oo et ) (5 (ol Byl €5 leile? 8 pal) g (6 sl il
oo Y S8l Djgpo JleS el B s IS oy
sl (o i

(b eyl (B yre g (5 Il Gl b (o8 Wgday ol Jels gl cnl o
(D598 859> 5D oow Y g oRenl (OBGl 8392 ) o ) oge Ko
MalS 3 b Sl 859> (slosazg Jladl Jolas a5 ols jlid gudod ol 0l o) p
Sl bladaxg ol e oo )50 Glias 5 Ojg0 o a1 > cul €aiooacld»
5 1) €aleiar Loidzg 4 (& Wgdon Homazr &5 Swline ol Gl 0)l0 392
opdleas WS o (1) 055 5 hol Jod porhe ol b @ ()] oz 9 05 o
OBl 89> sledazy Wl gl 5 S8yme lajules &5 b atie
|y syl 5 obigSoyares i b Jolos Codyb a5z aites €z
Syply 5l g )b pledazg pllas jo (28 pme g (g Il Il 895 e S )l
JolsS (oyp @l ) JSS 0 o0 0sp (85 B )lann £95 e Sl (B oleile?

Ao oo lid laBla 1) Sl 659> slad axg J3l L &5 olixs



L)
» b 5
WAL YF by 5)loiim1Fed oyl g kg o 5ylods MY Jlo d‘du’t‘ﬁ)/
0 L 4

OBl 39 (slaiazg Judl b & gline Joluit) - JSS

e sl p | G o bl oyl xS | R el gy | (gle SYala il leiarg o
ilae g5 | ol g sl sane Sglohaw | itzgl | lamglbs | T ?
Syap ol 2
2 o iacls p Sl

A5ha e o gl o i asaels 0p ul Sl
=op) -0 -p s

Soare Gl DY

A5 gl = . dlssaeld P sl .

o gleil> slodawucis 0-p » il

=op) ~0p & sl

St ol
e . ~0p 5l

KLY PR e o el o i dissacld o-p ul v
=op) 9p e

Soape ol 2

S g lucl aoacls P Sl
T o el gl - 0-p u| 3 ovs
(=ap) -0 -p S

S ol 2

e g esaclh P Sl 3 ooppSas
B:JJ'M i gtlale ol s 0-p u I_i [
(=ap) ~0p e RETERNLA

Py - Y
e O - P

< nsdeli Sl g3,

S 5 Jucd) o il ol e 0-p ;u ’U:“i:

=op) —~0-p J o=

s Y € Bl &g por iled b i liee el Sl 839> Jladl aile
O S paly g Cewl «loylawciax« ilgs nl wogdleds ol Caiwoneld o2
& 508 Jeb i D Bl «E pleile? o s cnl Gln (85 8l
5 e Djspe Ml Lo ple el LS ol gy aslllae Gl o
G Jed ol o 4 (B Wgdn Goues aST > Sl CoaclB o ol g lacdl
byl el wdlear 09d oo i (pleiazy ) (ol b gl (b ne
oo (Hyme (D9 p0paeY g Joo Sy ploxl ()l €55 0p000 porde 93 Gl
Ao poio 39 (nl Gl g o)l ) (A wilioylas (&5 (g9l 95 ;0 aS) o))
Oloeds anl ool ply 0gd oo ploul « dlaie 1S WP L € g (S o ol
w2 o)l loyhnw ST slaiazg S Lol (o) Slasazg 23 (0 foad ()50
Jislay 1y 050 35 slasary JUdl b (85 Jolos e ulis Y S5 St
REXPPI o



) slasazg JLdl 50 (g5luBl g (38 ym0 906 g el b (B (2 lxe Joles' NP

Pl oyl
Shilgs Loiazy Jad
wiiban A g ooyl ¢ slo o Ljasa b lodasg b i
aligs
&l Ja S5
| [Py ilais 8 =
O ..\..: e ehlaa 2o¥ ol Ly ) o-p iy sl
i Gk = aseli o 0P =i
L e
opy o p=0 -p
(aliaS o o
I PR gy
il Slola 55
sl ol = .
= -0 p={ —p elai Lndd) . o-p gy
o5 il L N ol o I f Crt by
* Wil S e
O —Tp=op) g
ST | (aleSo
(g ¥
Nazil - 5alalsl L la =& -op [y
L) o Je ok o el sl i eosels o-p s ] oospsY
(o —p=p) o & sl

OHls b (B Weday plise JolsS el 9 o 3Ty gl cnl S e
o..\.u—‘ ULQ.A.Q.?U .09.3 QS'*‘)LQ 6L°-’4-"'9 JL:B‘ u;).,o);)lf); )‘ LSO"-\-"-’ 6)‘&“3‘ 9 (5.3);&
liazy ol ypo Koo 5 Liazg Jdl (gh00,0u8 b b (&5 Jolad ailys oo
Lg ‘5&: ‘_,’)L.x.c J.QL:.: )y DO )ljé )y S)90 ‘) (oﬁ.é 9 o sgoLw‘ u)}:.g)
ol oainl sl yieghy slp Sladon sladis; S0 5l e oleiaxg lgl S0
o o INttps://dadegan.apllir . ,o1 jo (B.0) € cw)b ol § b HlnKin b o Bolor 8,5, .
o

OYAY) Bad 4555 o)l (&5 S 2 Sr90 Sl - ¥

Ol () S oo Canppd oledazy 355 (P 4 (Seop et lp 1) Sle wiz (Vo) (ST Y

O3 (@) 9 79 povie (O MBI L (58500 (2) el 5o ol 5 (S A (S35 5 S90S
(abo 53 o35 J) loiery SSE (6 iy ISl Jol)

Ll gy juiles BB oge Y. F

sl s o NUPSI/IPIAD.INCS.AC.AT o )01 48 (pogio cominy) 0% onl . O

] w i o DttPS://sapa.irandoc.ac.ir (Lo.o comins) 05w onl &

§ € 8 yxa? Kyg P gldy (gl ol s € il 00 5 € ils > el glaosly 51 BTV

S oo oolatul € lazdly

&lw
AYY-AY



2.0 L
VWYY ol 5yl 1Fe) oLl g 5l o 5yleds Y Jlo db‘ft‘ﬁ'}/
o L 4

s 0l 50 Sty loslazb sy YY) Ll (L3131 5 (sl plalS oy 15500 5 Sla
MANN )V ol g slogin s 5 lagly Slallls o 3 3,50, b

oledoly iy glaalor ;5 ()b (pxe polic olixe 5 (5 90 sladnz (WWAA) Pl Gleer>,
AV-V0 )l slaiugS

o slesiagi oy Gl g o Ob) S s JWHOTAY) dezme wodljges 5 Pl looe,
oYY (V)F

UL') LgLQ-.\.d )LJ) u-dl.u-" » ‘_,’.J)M \.-P9 9 u’.tl.e.vc‘; )JLe.v (\\"‘\&)) ulf).c L‘S\Lu-u.i 9 ‘5”5 ‘LS'LO)
DEYY (V) Vo lj sloingsy o ow,ld

B 3l eyl (o)l b 50 (g Jdl olixe (cuyp (VT2 0) gl e i (g y5m0 5 Do ooy

AF-AD (F) B ¢y leankin 5 ol )b (3b5 50 (85 Wigdon (O TAY) gy o Bl

Vool slosiags (ow)B 0Ly 55 Coazy sl OFAY) (20 4y SLbl 5 Gememnedle cligd o005
AA-YY (V)
AAYVEY YOV ¢ a9t b o)
Sl el ganaib (WYAY) e (blp g el (soblee s lalely Lo ede (bolas
ldo p 8- cliliae o5l Gl p el 5 God (raly g Sldad Sbime s
NFANND (YA 1w o o9 il ol po
Syl golal (s 05 g sladad (Sabigysies Wgy (s p OTAY) G550 dslen
NY-0+ (9 gt oled
References
Akhlaghi, F. 200). bayestan, shodan and tavanestan: three modal verbs in the
contemporary Persian, Farhangetan Letter Journal, 3 (3). 132-82. [In
Persian].
Coates, J. 198). The Semantics of the Modal Auxiliaries. London and Canberra:
Croom Helm.
De Haan, F. 1997. the interaction of modality and negation: a typological study.
Routledge: London & New York.
Depraetere, I, & Reed, S. 2020. Mood and modality in English. In The
handbook of English linguistics (2nd edition), 207-227. Wiley.
Depraetere, llse .2017. On the pragmatics of modal verbs. Selected papers on

theoretical and applied linguistics, 22, 14-26.

Halliday, M. A. K. & Ch. M. I. M. Matthiessen .2014. Halliday’s Introduction
to Functional Grammar. London and New York: Routledge.

Homayoonfar, M. 2012. investigation of the grammaticalization process in the
Persian modal verbs based on Leman’s parameters. Dastoor Journal, 9, 50-
73. [In Persian].

Huddleston, R. & Pullum, G. K. (Eds.) .2002. The Cambridge grammar of the
English language. Cambridge: CUP.



o2l sy JUabl 53 (5Bl o p20 355 9 (51500 s G (plino Jolos VYA

llkhanipour, N,. & Karimi Doostan, Gh. 2015. lexicalization of the semantic
aspects of modality in Persian modal adjectives. Language Research, 8 (19).
65-87. [In Persian].

Karimi Doostan, GH & llkhanipour, N. 2011. Modality System in Persian,
Linguistic Research, 3 (1), 77-98. [In Persian].

Kratzer, Angelika 2012. Modals and Conditionals: New and Revised
Perspectives. Oxford: OUP.

Lyons, J. 1977. Semantics (Vol. 2). CUP.

Medadian, GH. 202). subjectivity as a context-dependent semantic dimension
and scalarity of modality in Persian. Language Research, 13 (39), 147-183.
[In Persian].

Medadian, Gh, Nezhadansari Mahabadi, D. & Barati, H. 2017. an explicit
classification of non-epistemic senses of the modal verbs tavanestan, shodan
and bayestan based on Depraetere’s semantic-pragmatic model. Language
Research, 10 (28), 115-148. [In Persian]

Nuyts, J. 2001. Epistemic modality, language, and conceptualization: Cognitive-
pragmatic perspective. Amsterdam: John Benjamins.

Palmer, F. R. 1995. Negation and the modals of possibility and necessity. In
Bybee, J. and Fleischman, S. Modality in grammar and discourse (pp. 453-
471). John Benjamins: Amsterdam & Philadelphia.

Palmer, F. R. 2001. Mood and modality. Cambridge university press.

Palmer, Frank R. 1990. Modality and the English Modals. 2™ edition. London:
Longman.

Rahimian, J. 2008. the formal and semantic aspects of Persian modal forms in
modalized sentences. Linguistics and Dialetcs of Khorasan, 1, 75-91. [In
Persian].

Rahimian, J. & Amouzadeh, M. 2012. Modal verbs in Persian language and
expression of modality. Linguistic Research, 4 (1), 21-40. [In Persian].

Rahmani Parhizkar, Z., Golfam, A. & Afrashi, A. 201). the study of modality
schema of Persian: a cognitive approach. Journal of Western Iranian
Languages and Dialects, 1 (4), 101-118. [In Persian].

Rezae, V. & Nisani, M. 2015. Differentiating Evidentiality and Epistemic
Modality Based on the Behavior of Persian Adverbials, Linguistic Studies, 7
(1), 37-56. [In Persian].

Salkie, R. (2009). Degrees of modality. In Raphael Salkie, Pierre Busuttil and
Johan van der Auwera, Modality in English: Theory and description, vol. 58,

(pp.79-103). Berlin & New York: Mouton de Gruyter.

Shaghaghi, V. 2001. Negation prefix in Persian. Dastoor Journal, 5 (4). 85-96.
[In Persian].

Sharifi, SH. & Sabouri, N. 202). A Semantic Survey on Modal Verbs in Todays'
Persian Language from a Typological Point of View. Journal of Researches
in Linguistics, 13 (1), 217-230. [In Persian].

Tavangar, M., & Amouzadeh, M. 200). Subjective modality and tense in
Persian. Language Sciences, 31(6), 853-873.

van der Auwera, J. 1996. Modality: the three-layered scalar square. Journal of
semantics, 13(3), 181-195.

van der Auwera, J., & Plungian, V. A. 1998. Modality’s semantic map.
Linguistic Typology, 2, 79-124.



