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> loane (SOA) 45 s 83 S ped Sk o 5 4 190 S 55l Gl L5l 5 1S5
o> S e (Sl Az g she by s oLl e AT (o A sa 53 sara LS ja 0dl 2R

S oS Jiundl 43X galac) (ArVD a8 (AR (55 Dl ) AR Rl Aahy (o el oSS

o5 Alkayel IS Gy 8 48355 (5 aS a5l g (5 500 (S SIS e 4y SIS (5 4S

148 g 4y JUed, (5 gl

CHz--Methyl group C,H,—Ethyl group

AS 58 Ay Jladi(5 90 053 4y Galled—CHy— S 48350 (o oS da il 093 a5 pula 438 (i 4S
Cl—ch,—Cl  Methylen chloraid

53 S 58 0 I 49CH2 0w i 43 43R S e (g )5 o) (KA Al S e p (SO sS 63
AAd Al o (S AR5 sale 4y (60 sl (bl 4158 e 5 el )R ) S
(5 dala g g 4rag) e (550 S pe el gl S 4RR
G A (Seiglslaa g pme g sidy Kagopla 43 (Sqgl A gign IS5l & sdia J o
A sk 20 o8 daa il oS je i 4y oS e s pac g o A4S Gpla (Sl )
S et oy aludi Kol gaan a5 5 ()5 abulis 4nilaie LHommologeS ol saas
--Hommologe
G388 Qi Lichpd 438 S e g )50 S e (KA (Seid 4 (o3 03 D jle 438 LLull aad
pd g g S 5 pla (san e 553 0 S 5 5uls £ i (S S g Al (s piaca (5 S5 386 I 4y
g il (59 (59 & suia 5z e oAl i adand 54y ga gl a5 Halan 4SS (S dag
> S0 9 AR a5 60 3 () JL Abd a3 sS e allad )l iy (63 Gl L a5 s S5 ks
60 Cullady Jixs 40ffinis 2 daslloParam 2 o5
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Ssaal A 5 bl 43 5L s (503 5 s 928 Al 4y 5 S dilielachyd (S5 S 50 g sade 4
482 (o2 A8A 58 B8 Aha g el A (S (o 0 sS Allial g g R 483 S AT A s
(S Rl S (g sl (s (o 0 S allial 4y () )5 (A sSlle
foaaisi g S5 )0l & sudia a8 (S o1 S ja 1Y 4y o
C22Ha4,CoH2,CsHe, C10H22,C8H18,C7H14,CsH12,C12H26,C1sH30,C16H3a
S S F R 4 a Sl P08l g gl 4aad Jgesh Sl Sl o
sy 4585 8404"17"11"23

5 N 43550053 053 2 53CaH10 5 B 435 305 30ICHa, CoHe, CaHs 4353 52 S 55l (550 (5 paliad 53
S A 4y a9 ) 430CsH 145 )2CsH12

5 51 SG 58 hsae g0 ) 58 o senaidl sa g IS A (S Jpan a3V 4

PPN PPEP I PIT.N PURpP N PRRIRY

Methane CH4 -184 -164

Ethane C2H6 -172 -89

Propane C3H8 -190 -42
' [—
re 20

Butane C4H10 -135 -0,5

Pentane C5H12 -129 36
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._:(ASJ\SS;AU)MGG (A GAE | A3 glu)) a gdd

International of pure and aoolied chemistry(l U P AC)

Y 6aS sy plal(eolal)  Gasil asRUPACY 43S e (Gac
GA s o Aisest Jserag) zsoe iy AR5 sUPACY ol 5ILS ja ) sgulia s 9 580
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SR A agiy 4xad eyl Sladle calila sl (S e Jsere 4y (S gl g0
(SRS s o sl g€ Ay gin) (5 B3neosin,iso2

s Slaale o pAid e (SISO-Alkane 4 s) ypais afiue g 45 ga 68 (pSa Sp-Alkane 4

H3C—CH;—CH;—CH;—CHs n-pentane H3C—(CH.)s—CH3 n-Decane
H3C—CH;—CH—CHs iso-Pentane H3C—CH—(CH3).—CHs iso-heptane
Cha CHs |

A5 A8 Jlied 530 (Sl 4y Sl 5 paika a2 B8 4xaNeo-Alkane

CHs:  CHs

CH3—C—CHs H3C—C|—CH2—CH2—CH3
CHs CLa

Neo pentane Neo heptane

435 55 Gl s S 5 B (S se 5 4y o JSa S(O) 5352 S 50 & sadia 4y (5 i 4S
GRS (a8 53 3 (59 Gl 4 a9 R 0 93 JiSdIa 48 5IPrimary carbons el (Al S

9 aTertiary carbon (S a3 3 5y cuai 4 g S 5 Bl 4SsISecondary carbons
b

CH3 CH3

CHs—C— CH —CH;—CHs

o N

Quatertary C Tertary C Secondary C Primary C

1. Primary Alkyl groups H3C — CH,;—1 Carbon

2. Secondary Alkyl groups H3C;CH—2 Crbon
CHs3 CH3

3. Tertiary Alkyl group H3C—C{3 CARBON

|
CHs
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A5 43X 530 55y snAlkan s S s oals Jl s ubal eal (S i 44 (S gl & $3JUPACR
S dsast ha Alpaell cula) (s3¥a g0 (Soilaiin 4y DlELIL raa ) 4550 S 5 ) e 50
4 Jbad (55 ual iy )8 Jlad il ) 4351 3 (oaily 4 4y andlag ydidn ) o dzaal o Wl ]
s SOl 4y Jse) b Slaiale g 48
Cle—CHg
H3C—CH,—CH;—CH,—CH
H%,C—C—Br
CH;—CHs
Octane 2 s A 43505 43l 5o S 3a3i0 ) ol (S Jse 8 Slaiale (52 4
o> Asa il dxa (SR 55 b J pedi A0 42l 4 s 5l (S0 ik gl acay 2
g e s S s jlsubstitutes o S

CH,—CHs
H8,C—CH,’—CH,°—CH> —CH4
HiC— C*—Br |
CH?,—CH;s

el pAiaa (p S2 4AlS aes A5 63 S m ) ) (e ) o p sl AR oS0
BN BVERAT VRN
e O (S paa 4y ga il (IS Can e a5l (oD Jsesisaly (e 3
CH2—CHs 3--bromo
H&C—CH,’—CH,°—CH,°—CH*3--methyl
HsC—C3—Br H--Ethyl
CH?,—CHs

C S sl IS 4 Ldllasubstitute (o sre (S 4 4 o SISl ab oS je 4
3- Bromo-4-ethyl-3-methyl octane
tetrautri hexa 2 4pasme 42353 035m0 A3 8 (S Sl o gy 4y dpinsra 4S5
,penta
a4y A S ISl dgaae S Axad oA Q) oS Jags IS4 L,
AS g 4y JBad, (62 ual (ia gra 2L (S
®CH3
Br CH35CH CHs
'H5C_2CH 3C 4CH Br
CH3
40 5l & 5
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2,4-DIBROMO-3,3,5-TRIMETHYL HEXANE

1H3C—2CII-|—3CH2—4CH3 C|H3 C|H3
CH3'H3C—2C—3CH,—2CH Cl—1CH,—2C—3CH,—*CH3

2-Methl butane 2,2-Dimethyl butane  1-chlor-2-methyl

ISo pentane Neo hexane butane

ps 9 (Aladdlu

Il e g ) sl 48 st calise Sl (s ) Jsasd (oo gena Gl (o (2 LS ja 4ia
b Y S5 Qall 5aCaH10 (2 58t o= sane 3Butanelise 48 55 4y Jhed (5 S
©2is0s = s o> isobutene 2 s n=normal b sle 2 52 (2

50 Ll (63 (A (i 4y 52 )S R 3 e i 4y s 4dsesi) 028 2 S - butane 4
) gl G e g butane

C4Hio CHs-CHz-CH2-CH3N-butaneCaHio i so-butane
H
I
H3C _C_CHs
I
CH3H
I
CH3-CH2-CH2-CH2-CH3 CH3-CH2-C-CH3 H3C-C-CH3
I I
CHs3 CHs3
5 »N-Pentane ISO-Pentane Neopentane

.62 Jse saY 4 s s wHexane 2

A: H3C-CH2-CH2-CH2-CH2-CH3 B: H3C-CH2-CH2-CH-CHs
Ol oS Ja s Ol oS Qb
CH3

CH3
|

C: H3C-CH2-CH-CH2-CH3 D: H3C-C-CH2-CH3 E: H3C-CH-CH-CH3
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CH3 CH3 CH3 CH3
Ol S dilise O dle sl )% Jilie o
Gopih ) a8 )l8e Haag il 3 (e Il Aa aa 4y 6 jaed gigasl) S D a0 R A

flals (2 4isass 5 (Sl 4 sl 4San Jsi (S sou (EaC7HI6 & 1 Sl IS
(ot 1S Jlaniul adaul 5 58yl sdliag o ) Jlaainl SISl

4 Qi€ (6 318 sAkenes 455 s S sl g ondiia pe D AAS lia sala i€ 2 sy )
s S5 uls & gl ) (558 i 4y ) (S5S 0s alid 4 (a5 Hals (S Cudsa s

oS Jsl) Ay Sl g abaul 54 & pha galide 3 S 2 480 R | s plalsAlkenes
oS Joned daga o0 48yl 423 Jlasiul 3 G 2 4AlS gaaa Al 5

CNH>N+H NI CNH>N+; C=C+H; <uudis o3 -C-C-
2 2 2N+ 2 el -C-C-

H3C-C=CH-(CH3)s-CHs+H> NI H3C-CH-(CH3)s-CH3 1AS g3 4y JUa
—

2- Methyl -2-octene 2-Methyl octane

S il e o2l 4y (o (A Y 4i )l giline 4 438 e s JISD) S Sl

43R Jalai 3 S ) sian la LS 0 S 5e o)l S5 1 4AR Bl pala o 5ILS je 03l S 5Y
ol 4y adansl 5y 505l 3 5l 00 Allad o 500 450 ) 4 50 5l GaIS 2 (S ey Dl So | (A Y
> B3 a8 7 la 43 Ol danS 50 o) ol e e o2 GS 4 U5 B S 0 e
SS ual gl z ks il

R-X+MgG-* ©R-H+MGH{OH RMGX+H20
R-X+MG—Re>Mg-XX= (CL, BR, 1)
e
R>Mg-X+H28 R-H+Mg (OH) X
o)

P AS g 4y Jhia

CH3 CHs CHs
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CHs-CH-CH2-BR-MG_Etheg CH3-CH-CH2-MgBr_+H,Q CHs-CH-CH

R.CO;H —, RH+CO; Mg (OH) Br

CHT CHs
HsCo-CH-CH2-CH2-BR+Mg  Either HsCy-CH-CH»-CH>-MgBr
1-Bromo-3-methyl pentane

CH3

HsC-CH-CH2-CH2-MgBr +Hz6— HsC>-CH-CH>-CH3+MG (OH) Br

CHs 3-methyl pentane
cadad gy ol 3 insla o) B8 (5 yi s g0 Jala s pandla JUS) o Y
R-X+Zn+Hx —R-H +ZnX;
| | CH3-CH-CH3-CH3-CH3+Zp+bi CH3|-CHz-CH-CHz-CH3+ZnBri:45)3 4 Jla

Br CHs CHs

2-Bromo-3-methyl pentane 3 methyl pentane
S(NABH4) 21l 5550 andsm b o) (LI AL Ha) 2l oula avigall 2o 3 Jalad g 038 JiSU 224
(S O 4y dis sl LS adaid s 45 6 Ls )

4R-X+NABH; Either - 4R-H+NAX+BX3

1AS o 4y Jlia

4H3C-(CH2)7-CH-CH2-Br+LiAlHseither 4H3C-(CH2)7-CH-CH3+LIBr+AlIBr3 CHs
| _— |
CHs

4 (o S oy a9 s (531 Jge 0500 23l SN s 050 (5 4S 1 00 i 90
148 6 43 JUea2R-X+2Na — 5 R-R+2NaX .A 4y &l (S aas

2H3C-CH2-CH2-CH2-CH2-BF+2Na — H3C—(CH2)8—CH3+2NaBr

1-Bromo decane Decane
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e Al yaawy u&\&ﬂjﬂ\ﬂﬁaﬁ@.j\ﬁﬁbﬁc ﬁ@yd}ﬂuﬁjﬂd

2CH3-CH2-COONa+2H,0 —3€H3-CH-CH2-CH3+2NaOH+2C0O+H,Sodiumbutalyte
il gl Gal sa JlaButane

N- 2 4is)le (S 4a 5050 sale 4 Qlsm sl Ohs el olize DS ja )l J) sl o

s 3 O el 4 xa 2 5l e s S (C17 H36) n- pentane 5«3 Heptadecan
a O sl e O s ) 8 S s s b OB e Sl clla 4y
Sslae sieia
3 S (S alile Jline (sla b ol 4a gl 4 Sllae (o B 4y (S L spls AS 5 Al 4 (S i )
sl 3 58 allal g S 5 CH2 2 (S Spedp gl a (2 alS | (g2 a8 0 CulilE sala
o) (S A AL 4 A g3 58 2 alin aaN-Alkane GBS @ e s o (o

C62 68 JS 00 N9 sl )5S G o o) JsSalle SN sia o (S Jsaa sl 4

NN EE TR PN B S5 as Gl ISR IR
c° (B.P)
(M.P)
Butane 58,1 -138,3 -0,5
| so butane 58,1 -159,4 -11,7
Pentane 72,3 -129,7 +36,1
| so pentane 72,3 -159,9 +27,9
Neo pentane 72,3 -16,6 +9,5
Hexane 86, -95 +69
| so hexane 86 -188 +60,3
3- methyl pentane 86 -188 +63,3
2-3 Di methyl butane 86 -128,5 +58
Neo hexane 86 -99,9 +49,7
Hexametylethane 114 +100,7 +106,5

4 8 Jlay s o S5 sl o SN g pdte 3 o (6.8 R A g A 4y 43X Jeaa ) 90

36,1 C° 4 n-pentane Js 4 i, 3 can4ali p
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> sl 44 £9,5C° wNeo pentane
s 3 Y (Sad 3 J8 b 55 5 43 lal (O (b)) 58 (Sl 0 4i5 S S S
elS) g1y oS gy A3y sl 5 (s oY Gl () o7 Ol AT (o (2 A58 e g
GV B4 IS Qo s (Sqaisile s sl sl sl ¢ Gasouls ¢ e L ¢ Gas
Oliae 3 (S Sidi 4y (6.0 Jiud) 43S 5 )l gl g 2 dadl ara 4l o) 508 G sl (S Slig
(Soplala JLS) gise G 5l Ga s ule (S Cudsa ge 4 IS5 51450C0 4 A 355 2 4R
CHs+H;0 NI CO+3H;

—

1800C°
— 60+ 3H; CHs+H,O  ,NCO+ (2N+1)Ha»  CNH2N+2NH,0

2CO+2H2 CH4+C0O2  2NCO+ (N+1) H2

Jah Sadsagio ey ay ia O g sulie A (ALKYNE,ALKENE) :&ikalad gilsd)
S (5 oS A Jalad oy g3l 50 S0 558 gla ) 5l (aedd 3 ghes 5B ¢ 5igal 5 s 1 plalde
Jotad 448 oDlalad gaga 2 9IS 0 Oaled ol j o b (laead 3 o) CBlalad oy g2d (i ola
ccsz..\s

C o) oy COllad s A Y (o (o3 Y S (S shl i sala 4y Se

1-aulo genations 2- sulphonation 3-combustion 4-aut oxidation 5-nitration

S Qi€ ol seal i (5 ha 3 SIS 0 Dlad g5 K343 5 1@l BB 6 gasS

a8 oy I sSlle a asla & S ad a4 sale ol 4 Sdi(halogenations)osiis sla- )
c S A dal(LL e e sS)

S5 4a 3 58 AL A8R T Cod b sopm s N s el 348 J Sl casla ) Sl 2 aS (S
JBl S aagii 4 2 3 > S ) al(substitutions reaction) @Ol (cay g2i 53 (o

. Golialahx slais dla
RH+X.X RX+HX
H H 1
I |
H-C-H+BR-BR H-C-BR+HBR
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I I
H H

Methyl bromide (mono bromomethayle)

1) 0l 518 Cnline (liae ) 51S) 2l ) 5IS Jiline 45T 45 5l glae Caline 488 Jaladi 2 (50 5IS ) Ui 2 2
Soplala (Ol s sIS ) yis)al 5IS) A8 S (Gl ) 4S5 5) a8 5lS (Ol 5 siS

1: CH4+CL2—— CH3CL+HCL
Methyl chloride (mono chloromethane)

2: CH3CL+CL2 — CH2CL+HCL
Methylene dichloride (dichloromethane)

3: CH2CL2+CL2—— CHCL3+HCL
Chloroform (tri chloromethane)

4: CHCL3+CL2 — > CL4+HCL

Carbon tetrachloride (tetra chloromethane)

Oxidation , combustion (3 sa)

Al Sl (61 GolS (S Al 4 (x AUS b 0 (S Cudsae 4y (a0 Jad g S0
c03d s 6y (2 allas asae 2 s S g s

CNH2N+22M2102 —» NCO2+ (N+1) H20

Example: CoHoZ2589+1 02— 9CO,+ (9+1) H20

N=9

CoH20+140 ——— 9CO+10H,0+E

(Exeo thermic) s> )& i s aba Al (g )l &y 5 pim 43 (55 3 SOl (5 5a 8
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13 158 adanid 536l g ) g 3 (A g3 43 QLS e 5 e (AUto OXidation) (uaead 52930 1A Y
paead 55 5054 adaul sy GaneSha )8 3 a8 (S AR 035 ale 4 (650 AL (658 alad o s (S
LGS

(Auto b (mead (52530 358 3 (g pllanind 40 Ll S daa 4 o> Jhoa (€ (faead D
. b 44l 4oxidation)

(Endo sim sl oy a3 6308 S A 55 o s Bla i S S g g2 4
.sthermic)

O s pdie (S L5 S Glaand o 3103 oS 0 0 4y (S 455058 (s3le 4y (n-alkene) Jxé e
c S dalad (Sas eyl 4y (Asagia g ls(Tertiary carbon ) (S (i (3 pasadlly

1:
CH3 CH3
I I
1: H3C-C-H+02-149%9, H3C-C-0-OH
I I
CH3 CH3
Butyl hydro peroxide

2:CH4+H2Q 18990, cO+3H2 CNH2N+2+NH20 NCO+ (2N+1) H2

520w (liles 5 ) 5I003) Gm sl (S5 il o 53S0 ax(Sulphonation) (xdes sl 1 ¥
s od sl sali Jalad (5 e 58 (5 oS) ) 4AWY(R-CL) 2 sla S (S angiiay o) 5.8 &
C. s

R-CL+SO2+HCL *-%%* R-H+S02CL2 1S s

40-80CO

R-SO2CL+HEL “*R-H+SO2CL2 :JsS,sS sl gu
Example: CHs-CH;,-CH3+S0,CL; ——» CH3-CH>-CH>SO,CL+HCL

Propyl sulphuryl chloride
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s Gl 43X S Jg 5l 2 Gsdly(nitration) ¢ il o5
R-H+NHO3 4% R-NO2+H20
SopS Jsesh oy sisaiunn 533 49 458 J 50 (e see 4y
gl a gt aleasan HELE) Lhaia 1 al
433 pdu) a g Al UPAC b Alal) Gt
3l 52y (2 4isesi ) sm ACHA S se s pe sl (S)sS SN 2 s (53 7 plles Bhala 1)
S ssh ot Qs S L JSl) s o Oasoul s a0 5l KL AS G4y S e 3C S e
e, ol disass s2a
H CH3 CH3 CL
| I I |
H-C-H H-C-H CH3-C-CH3 CL-C-CL
| I | |

H CH3 CH3 CL
Qe (Oline Jilisac e Qe | i cliae 5518 ) i

oS Jiwd) S o 43X hdlly 50358 4(NEO 1SO =N ) (oS alesms (52 49 485 5laaa

Vs 4y s nd s Al (S pha gy ] e Al G o

gjddfﬂijﬁgjﬂojuihaﬂmeﬂ\w 3 oS Ay

4 sl as S sl d e Il (Fa S G el S S A sal pais 4 a8y
35S Sas O8I Aedl 3adC o S A

_‘5)5 )S.J Gl DAL \J.ﬁ }\cd\‘)ﬂcdbc}}ydeﬁd‘ﬁdd}}j}iﬂg\) 2 ¥
S8 ) Sl DS je 1Y
© oSl iale SIS e 50 3

1: CH3-CH2-CH2-CH-CH2-CH3
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CH2 Olize S0 dilys s el izl )

I ObL b ) 55 Fe Yo VoY
H3C-C-CH3 oL Jii) ¥ Jlw gl ¥ Y1V
| o) S dil gla o¢ ¥o¥F
CH-CH2-CH3 Olma gy & il sl Yioc¥

| Gbist ) & 5418 (gla VoY 17

CH3 TSy e 5l gy Y

CH3 CHs
I I
2:CH3-CH2-C-CH2-C-CH3
I I

CZHS CH3

(Alkenes) 4 sus)

3 45l 050 dulia 4y G 3 LS ja (5 5058 L 5ok a8 WL 4y(0lefins) s sl o 450
A 3] o J sl esee (Al S alea 450 )85 Hula g ogpdia e 3488 1S g ala
. sxcnh2n o

o5y 2 adail ) (S0 50 Al dalad o (L0 GAS il ) SsSes0 ALes (S a4y 0
Uisver e 0 G114k 5 S 5i0klad (5 e 53 45 o3 4llad ali 5 4y 3 58

CH>=CH;+CL——» CH,CL-CH,CL

CH2=CH2+HCL—> CHs3-CH.CL
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L pbaninl g6yl silida 4y 48 S s Jlantinl S o

43R 4 jad 2 ) S (Sl i oS (S )5 e 49(PYRODYSE) 434 4 5 ()l a2 silsdl )
. b 4l 4xCracking split o) (A1) 45 Y

S8 0S4y S 0 g 50 49(CR203, S102,AL203) A siuli€ 3 5) 8+ + 4235 5l 4y Sl

—_—

BN O v e-F v OIS S +pS34+H,LCNHoN+2 CR203 CNH2N+H>

e

A: H3C-CHs——» H2C=CH:+H>

B: H3C-CH,-CH3s— H,C=CH-CHs3+H>
— 5 CHs3-CH=CH+H>
 E— CH2=CH-CH2+H;

—{: CH3-CH2-CH2-CHs CR3203

L CH3-CH=CH-CH3+H2
BUTENE L BUTANE
BUTENEL BUTANE

(Dehydration) (sl 3 ol &) a:Y

OS5l s A o) (S ot ga sa 43 31203 BLS) anigall 3 gl AR g2 5T 4T g9 49 43R I SN
FESEEEIET

H3C-CH-CH2-CH3 223 H3C-CH=CH-CH3+H20
I 350C°
OH

sl aa Sl e 55 (L8 J S s Aa s (S s se 4y ol 3 5 S8 048 SIS Al A jlas
opala OS5l g s

Gaib )y cash 4 d Si(tertiary) w2 2 433 (primary) Js5d (Js) 2 Ce e Jalad o

P a8 55 4y JUa o
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A: H3C-CH, 1 72C0, SO%HZ04H, C=CH,

Ethane

B: H3C-CH-OH 100€0, 60% H2504 hy,c_CH=CH,
-H20 Propane
C: (H3C) 3C-QH 85C0, 20%H2504 1y, c_Cc=CH,
-H20 |
CH3
- 43X giagla 3 ) 3 Y

(A S AAR S A g S L gl ) ana gl BTN S

| |
-C-C+KOH -C=C+KX+H20

| |

H X
A: H3C-CH-CH,CL+KOH  H3C-CH=CH+KCL+H20
PROPYL CHLORID PROPENE
B: (HC) 3CCAY_PYRON HyC-C=CHo+KCL+H,0
+KOH |
2-1SO PROPENE CH3

42X galala g3 g gaa ¥

Ay Y Al Al Gl g 7N ) aia sla LS glan

CH3-CH-CH+ZN——» CH3-CH=CH,+ZNBR
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|
BR BR
DI BROMO PROPANE PROPENE
pd,ni,b > R R: 43X s g)ala o sl a
~N S
C=C
/ AN
H H
— R-C= C-R+H2H R
N/
| | C=C
VAN
CH3- C= C- CHS3 H
|
H
| Cis (z)-alkene
CH3-C=C-CH3
| Na, Li, nh3

H

Tran-2-butene

o) R saS (g o) b (S (5903 0 s J 4 padi o S

Trans (e)-alkene

1oalsh Sy sisd) s

L6 A sl NS (g g
S A48 5 0G4ACT 2
.82 &l 5 5Q15C5 2

62 Mla (5 dbue ol 551C16 2

) )
0’0 0’0

33

*

%

¢

)
0’0
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