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PART A: Grammar
Directions: Select the answer choice (1), (2), (3) or (4) that best completes the blank. Then mark the correct choice

on your answer sheet.

2 31- Thunder is caused by lightning, ........ essentially a stream of electrons flowing between or within

clouds or between a cloud and the ground.
1) which is 2) that is 3) to be 4)itis

& 32- In ancient Egypt and India, people produced large blocks of ice with the help of evaporative

cooling (the principle ........ draw heat from their surroundings).
1) water molecules that vaporizes 2) that vaporizing water molecules
3) to vaporize water molecules 4) water molecules are vaporized

T2 33- By the end of the 1800s, naturally occurring reserves of nitrogen-based compounds had been so

badly depleted by their use as fertilizers ........ some feared a worldwide famine when supplies ran out.
1) that 2) then 3) which 4) when
2 34- Work is currently under way on planes that could potentially fly ........ the speed of sound.
1) faster than 20 times of 2) more than 20 times as much as that of
3) at 20 times 4) 20 times faster than that of
W 35- In 1894, ........ by the theories of physicist James Clerk Maxwell, Italian physicist Guglielmo

Marconi began work on a technique to transmit electromagnetic signals through the air over long distances.

1) when was inspired 2) having inspired 3) to be inspired 4) inspired

. 36- Because concrete generates considerable heat as it sets, large volumes can become

exceedingly hot, ........
1) so the material's structural strength damaged 2) that damages the material's structural strength
3) and the material's structural strength damages 4) damaging the material's structural strength

2 37- Back in the 1966 movie Fantastic Voyage, a band of intrepid travelers were scrunched down to the

size of blood cells ........ they could swim through the veins of a big-shot diplomat and destroy a life-threatening
blood clot.

1) so that 2) since 3) as though 4) in which
2 38- The space telescope, after all, has broken all kinds of records, including probably ........

1) any single astronomical project produces the most newspaper headlines
2) the most newspaper headlines produced by any single astronomical project
3) producing the most newspaper headlines by any single astronomical project

4) the most newspaper headlines of any single astronomical project is ever produced
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PART B: Vocabulary
Directions: Select the answer choice (1), (2), (3), or (4) that best completes the blank. Then, mark the correct
choice on your answer sheet.

T2 39- Ten years ago such huge telescopes were impossible, but since then engineers have developed

various ways to ........ and support their huge, unwieldy mirrors.
1) reflect 2) replicate 3) detect 4) fabricate

= 40- A barrage of natural and man-made forces threaten bridges, from the imperceptibly slow

degradation of salt water, corrosive soils and heavy traffic to the sudden........ destruction of earthquakes.
1) inflexible 2) sluggish 3) cataclysmic 4) sarcastic
2 41- The real test of a building is its ability to ........ hurricanes and earthquakes.
1) withstand 2) deter 3) consolidate 4) repudiate
TR 42- The study of contemporary climates incorporates meteorological data ........ over many Yyears,
such as records of rainfall, temperature and atmospheric composition.
1) complicated 2) assured 3) accumulated 4) estimated
TR 43- The harmful use of animals in experiments is often ........ because animals do not get many of the

human diseases that people do.
1) pragmatic 2) inevitable 3) authentic 4) ineffective

2 44- In a comprehensive and compelling fashion, Sustaining Life, edited by Eric Chivian and Aaron

Bernstein, makes the case that the maintenance of biological diversity and human well-being are deeply

........ ; we cannot have one at the expense of the other.
1) reversed 2) interceded 3) proscribed 4) entwined
R 45- Unwilling to submit to the ........ forces of weather and time that break down mountains, Japan, in

1982, erected a wall to halt erosion of the perfectly formed, snow-capped cone of their sacred Mount Fuji.
1) tenuous 2) inexorable 3) intrinsic 4) dormant

T2 46- A recent study shows that the prevalence and sometimes misuse of cell phones and computers has

lead to an ........ in some people about the benefits of technology.
1) impression 2) impulse 3) ambivalence 4) ignorance
& 47- One example of a ........ is seen in the life of the butterfly. Butterflies go through a four-stage
metamorphosis from egg to larva (a caterpillar) to pupa (the resting stage) to adult.
1) transformation 2) disappearance 3) propagation 4) redundancy
T2 48- As you plan your speech, make sure your examples are ........ your topic. You should use examples

that deal with the subject you are talking about.
1) at odds with 2) devoid of 3) germane to 4) replete with

T2 49- Many people today enjoy the ease of shopping, banking, and paying bills online. However, if your

personal information is not securely ........ , problems can arise.
1) intervened 2) divulged 3) disregarded 4) encrypted

2 50- In the 1960s a historian suspected foul play in Napoleon's death in 1821 on the island of St. Helena.
Arrangements were made to exhume his body, and a hair sample was then taken. Because hair doesn't
........ , scientists were able to do chemical studies on it checking for toxic substances.

1) evolve 2) decay 3) persist 4) sap




N 55 b pale 095 (19031 doliruly S5 S 4 b Gl vy @

N 559 4y pele 09,5 g0 3T aobiuly

Sheass Slamiw!

o o 33 109! i

(1) cyio Y 15w gewly

109 aied (oglsS (B n el g zae @l 50,by0 LB ae) 10 4o b Sl S Canl oel oy 4 Jgl SLFLL e <y 38 )

3,18 3525 lojed £ o (1390 0,3 g zge Sl g B g 0gd g Izl ul e s Gl aglsS (gl (godmlin aS 0 ddine jey B> Jg

! e (V) a5s o= .\ML.‘SQ &9l s i Doy (Gams aS D9l g0 Cuo alBas sl oyl p9d ;é\)fl)L:~ 50« Ay F Y

b oo 4l dale s Ll gl & el st i a5 sl ool ol po 4) pgas BISTIL Jo € Al 5 Y

by 35 1l (w550

ol jgate dline S (gl e DY plos sz slaglez 5 & ysl sa,lal 5o 1()) &3 owy

S| OQJSJ C).'GA ‘) 9o L}"l O C’JN.C 64.‘0.;‘) Lol e 4.»....;9.} u)j‘ 9,9 6[.@4),‘0.; 6L®u5l&b 9 ;/.QL».MJ Oyg0 4O bM?—V (Y) @)5 vy

WS o otz |y gl e Joe ol pge BISIL 3T salex Gl (F) 435 oy p

8o owyp Jl )3 plaresils aS il 5 wiS 0 Cuzmo 65l Sl o 4l cnl (3pi0Ses Sl oo b sdian g pgw SISTL o« g5 F
IRCCOW-SRN|

basy 35 ple (ol

ol gmon J 52 o8 el 00 ol Bpo oL bl 155 (al b platatils (052 3lse 2 (e S Sl sl sz (ke o 1(0) i3S (quy e
A 4y LS

el 0t a5 ol b &l asls cailre 51 (s 1(Y) 4l 35 oy 2

Aol ALl Gaas W0 ) Qi 50 Al i 4 1l Ges 4 0 o JLse 4 plaseasls (F) M)f eIy

(Y) oo Y13 el

o e () a5y 5l jas Jsb ialidl 5500 sl bsy o,y il (oo SLILL a5 Cosl Lo (e 51 salam 4y azgi by «Fr 4y 3520

S5l 3 8] duslie a5 el odels dlae jee Jsb ioli8l Koo sla yig, so,by0 e aS cuwl dale Jdo cpl ey a;E ol (V) a3 oy

OLiS sy 5l iz slugy 457 0 J08 s Sl pae sl Galil (55, g e 543, Gl 3l rmilely]y 45T sl ol pous BISTL o <P w358
ol o 4355 cpl G Sl g

a3 ple (ow,yol

el 0dals ol (69, p Dbk Gl go,by0 (odbae () 4 35 oy

ol S T 092 Fiealibga Sl aSly Cal 03,55 el (59, St ST I (o o5 (Y) 435 (o

Sl 59, of Sl asgte laredsls an g ond eolitul gie Wgn ohlew wg was gae (35m Hokite 4 gls cpl :(F) a3 owyp

A3 sod il 33l 1) Wlosls plol g Wigw 45 (s31,3l yas Laid Loyl ads pee Jobo




@ Yra SATS K ady iyl sl ghe (s0908) (S (U3

030 b}

Ol g 1l ide
aolswly (59, 1) Ligwly LT .08 5 1) JB slor 920 ( yie &1 45 asS Ol 1) (Sewly (F) 9 (F) oY) (1) Loy 35 oo 3125 Y15 50

Wi by 0 e gl e b el s a8 Cel a9 2SN 51 Gk > Luldap‘f olool 3y g ae, Bl 0 08« 4y 35
Ndﬁww)olj (f)5(\~) dl-‘”“-".}fuﬁ'rh%)b )L..t g;b s> ‘_g‘).g 29 o)‘)’f &mpw@ ‘wa |)41.o.?)f| ,_g;.obf@.uoy
5 &>y lightening e ,s a5 wle oo (V) a5 aid Yo Conl Cewryob 00 ¥ 435 e 13,005 3,5 that Ll 1 sa @i Lo 05,05 Jgoge

ol (55950 508 g5 5l aid, IS a4 LIS 5l am Lo aog 0,55 ez aldl el aog 0155 oo a4 JB sl )

(W5 (o0 iz 353 s 511 )8 0l b slasSge a5 Lol cal () i (53ld s SaS L g0 bl di g e o € a8 YV

)5 (g0 35
s«wwl Lo Jebb The principle oS Judow 1) 560, g5 swle G ool 56 5ln U3l ledlbl 4 s oS5l sl g 0l )5 sl
that clause slas )5 5l (K 1S ool 0,3 Gome ;o Lo yiis 459,18 5L Jels SO (o,lgakes) IS j2 (52 Ngd oo B3> (F) 5 (V)

ol ez (V) add Ly .ulo ... g principle wiew belief Jio ol 6 oSS 5l an a5 conl o5

R 8 S 0k 4 Gl plerd 095 plarea (LA Sblay (S50 SlaS 5 b (3 g lie VA ams (LL B« 4k 5 LYY
2550 50 1 Qe el (o (e ol pled] plSan Sidens oo
ol 03,5 oolatwl 5 6o 5l odiun s el >y (LS s g g0l )5 b

SO + caw + that = ... So badly depleted ... that ...

Jdo Qil a4 e (V) 4555 e Sl 9o ye o eoo;@x Sz 4= gthat S polae (W () 5 (V) sloay ;3 o :6}0|)§ Tog

faster than 20 times « 20 times faster than .55 s Gosls a5 cul Cow ol

25 Gk & g5 o5 45,5 olell JpuSlo SIS o (sloa i 5 a5 GsSlo 5ol5T ol 4y (LI aSi55 VAST Jlu s €Fr aiy3¥D
355 0y Jolgs Jolo 13 193 ek 31 (gmlolineg S0l (sl U Ji (sl (55 2,90
by o bz 5l om0 o ) g D)0 il Yl igipe Bl (1) 5 () sloany 3 (el Sl Sliioe Joy o5 16 30l 5 s
Gl o (F) 435 1z s 48] (6l sl s ol o 42355 Ctl g S Jtme b a5 (V) 435 Lol el Jsgoms ,lisLs ailics a8 outel
el 35; 55 ] 45 S by 1y oz ol 5l
In 1894, Italian physicist Guglielmo Marconi, who was inspired by the theories ....... , began work ....

S obgS |y (hog oI5 el oo Vo el 48 5 1B LS 95 (o (97 Sl (5950 008 (Sh09 )15 (23S (0,5) g &5, (Shed S

In 1894, Italian physicist Guglielmo Marconi, inspired by the theories ....... , began work ....
S oo ped JUST a2 e ) 8 el 1) S oS Sl (65970 8 o c0ddalgy B V>

In 1894, inspired by the theories ....... , Italian physicist Guglielmo Marconi began work ....




N G50 alpels 0g )5 (90T aolinuly ST SN 4 5 ity oyl yhe Yf. @

55 42 ol ol 45 355 0m (535 sl el Sl ol s 3 e 5o 5 S on sbal g0k LT 55 gn s &S Gl 5% €Pr i3 Y
23 el s gl Cuaglio 5 ol il 00 255

S5 a5 80 3l am ez el Gyl mo (V) 4038 Lol ey 0B (V) 435 ey 2050 05 oolaiwl LIS ax that &Sl aes 5 Jgl 15 p0! 55 Tog
b ol 5lham JEETTIP I PR VL5 damage =3 587 Sl e y0b oo (F) a5 o0l alos bx) Lol ooyl dloz b ] jlodsloan bay, 8 >
Dz bl ool gz (F) 435 hadd g o) Jonio &5 Jl> )3 sl Jonde

Jsl s ol rhae Al e bxl il mp alex wlgi oo WhICh Jsoge jreis g o Blitial oiS iog o)i G 0 Cond b0k

e lo

.....large volumes can become exceedingly hot, which damages the material’s structural strength
e .M.mog.ing Jd g S B> I JB“’?"W m;‘lgsn Y ol bo adas & ‘M|°~\.:-i'5 L, Jﬁj aS (omd Ll o

.....Jarge volumes can become exceedingly hot, damaging the material’s structural strength

oSS Slalps (slack, J51s aslsiy b wiad s s slashe o]l 4 gt s52 2o 9,5 iz dolojzmae i whd o € aiy3 ¥V
ke 05l 1y gl SUlas Sem aisd ¢ s L

L s S)ge prygezme Slas (nl b6yl 5 6 0)ls (cogpie anir i Lo Coad o)l sloaianly by B> a3 50 (97 1600l )5 bl
A8 o L 1) Bua el a5 oS oo ol 1) S0 that L 008,5 ez 5 €y &jgo 4 |y I Gla 92w p s Slgz 40 1 0uS de
ol o as (f s (¥ aS e (¥ G ()

el S 1) 00 ez 055 2 i1 0 caliolonl gla s LB 5l Les )6S ) des ( olad aSluls «Yr 4y 3F YA
sl asly Jol Jed wls aS Jerae oyyls 5l Jente a ol 5l e e el o o el g 4 include b : gyl ,5 fa Y
43S ks el ine o S 45 oo (F) 4T Nad e Bi> g0, IS produced s ,blsa (F) ay;5 g produce Jus ,blsa (1) au35

| [TV )5"0L)"‘ L)‘ J..o‘ aS ol Toomo (Y)

..... the most newspaper headlines which are produced by any single ....

oB3ls ipgd
695 1y oLTEly slST .S 3 1y (I (glr 9205 (ot it 4 4 08 QLI 1) (Frasly (F) 5 (1) (1) (1) (gloaia 35 oo 51 25 ¥ l3um 50 s ol ygiawd

sloan] il colox 5 calo gl ilize ool (plonigs w0l 5 Ll wisgs (San s ()i SlogsSal iz Jo8 Jlo 00 «Pr 4y 35 ¥4
Alos ) oy (Lo p S 9 S5

ool (F ool Laseis (Y OS5 LSS (Y oo <bsb O

)35 5 i Sl woniys3 S (Sl 1 s aze Jels a8 aiS e wags |y by Slal 5 o 55y Sy S €FD aiyF e
g os 03 d ey 1 50 (SLSL polae

saelacals (F palie o 5,5 (Y ] W3S (Y Sl e ()

oo 05,y 9 0L Jez gl | O] by b w.,'.;S‘_,‘:.an)'—l ) oozl G aS e pl gl «» 4y 35 —F)
oo, sl (f 0955 aSiuns (Y 005 bk (Y 00,5 Jezs ()




@ Y SATS K ady iyl sl ghe (s0908) (S (U3

69> Uiyl g Lo eyl sloosls 8 5l ol oo Jlo iz Job 10 o0l s jglans cwlidilon sloosls Jolis 5:5 (slsn g ol alllae € aiy 35 —FY

O ez (Y O aslsl (¥ Qelo QL;.,,.oJc\ 4 OS5 oduzn (3

eS|y 055 co Mire T 4y el a5 sl ot 51 (6l bl g3 ool awT ST el bailesT yo llges 5l oolicl € aiy 35 —FY

el S (F Gge e pine (T iyl (¥ ] Tl « os (1

55 L a5 WS o Gl el oas ()bl g ety 09yl 5 gz Sl by g el Dl g el (6531 45 €Ol Laaor 51 «Fr a5 FF
2edls (6,53 Suod 4 |y Ll 5 (S el 5 it 0050050 iy (D g (S

O a2 (F OS5 B8 (Y 05 blug (¥ 995 oSz ()

bgyore Giolo,d 5106 0,5 obul (5)le0 wad pdud loj 9192 4 ol obbie slal,z> blie j0 095 Ll VAAY Jlu jo aS cpls «V» 4y 35 —FO
S (5 S sl (298 e 0sS

SUlie 5590 y0 0l 38151 > 0 o 5 cuely JgnelS g ol pad (2l 5l o yob solaul DlBgl a5 g zlg, 45 s o plis ol Jragh «¥» 4y SFF

RO PR 6)5L"5

&3, s o Sb (F S g w3 (¥ a0 1SS (Y ool ccslop (A

LS 350 9 0l cdued U 056 51 (gl 1o Jloz J328 g yuss S oo badily 1008 o0 0090 wilg S5y 50 Jgo8 5 it 5l (ldiged €1 g 35 _FY
g o

g S3g380 (F el (¥ SRl (Y Js75 9 s ()

Ly licgose 4 bad sloJlie a5 0 Jols olicabl s opl 5l S oo s3aebp 055 Slyisew slp Lot a5 olKin «F> aiy 35 _FA
iyl bl )l leds oy 0,90 £g.050 b S S oolaiwl ola Jle 5 aul aaily

3 ghos e 3 (F Lls,. (¥ I ol J (7 Lopbe o)

Sygo dr leds pased ledlbl 51 Lol oz 10,55 0 (598 (oMl Sl y g (6 IaSSh wy 3 50 Sgges 5l 0j,el pose 5l (6l «F» 4y 35 FQ
iy lise Sz gas (Mo 358 ()15 50,y

005 (6 N8 5e, (F 8,5 oauol (Y oo, Lasl (Y oo azlas (

Azl jo el 3T g bz Lle Sl oy 0 VAYY Lo (sl F i j0 a5 Wols Jlezat baplogy )b VA8 ans o «T» 4y 38 —4-
O ) wdlys latedils ol sod odpmgy 50 (37 b AL 5l (53 3l Gligad § 95d 00T (g Sl (g 03z b 28 S Ojse Sl S
Wil e olge JLis 45 g aims bl Slelllas

Sl ey I (F dle iy (0,5 (Seliw) (¥ O odgmg (Y Oid obled o8l eSS ()




Lip g3 9 Suilotums m (AL (Sl ) dolidewly g W}
£y . oo ol ol il gl 9 Silotum m (AL (! 3] h g ¥gw
3 (O (67593 45, A Gl ybe A (5553 = (YY) 5

b9 9 Suiloduw m (AL (wlibCun ) OW 1w

= (13PN g S jed (i (ouliiidny 3) Jold (AL (5555 9 (AL Siloium = (BLS S595 1) (o (g 45 oo
(0121 350 5 AL SLd! 3> m (ALS S i g 5598951 m WS> (093 guI G
Cadl o BT oy oy IS o3l Slgo oS 3 uelucal Lagl pi yo ) &S

Sgdige S )5 5l (G DleS i (O

D9 ee SeyPS 395 9 oS Sl DleS S e (F

e Gl 23l s g oad S yo0 AS T cllad (F

il il bS5 aalislS i g 95 e Sy, GOGAT 5 GSeulles (F

©9s 0 Aol (yuiis 1 A1 Lamsgi Loiamo 31 gl 35 i (puSlpnS 50 =¥ £

LSS, b5 s (F S 99,9 (¥ Mo—Fe (w9, (¥ Fe (s O

il on ST 218 yomeo 4 o )9 UL 5 039 g ¥ S

Sl ey o (F Ol 9 0851 2325 (F OelyS e (¥ 0397558 S ()
S Cuwl Cawyo (Volumetric elastic modulus)(g) cox> (5 sl )l ywlyly 0y50 yo 4y 35 plas —F &

Lol 555 S loojlgns b e she 50 9 ol Johoo (o o et 4 JL88 Joilly piS s O

Lol S WS soojlens b (ala sk ;5 5 Canl JLaS Jouily osd & Jsko o2 jensd s (¥

el 585 pdell glooylgs b (pla sk )3 5 sl Johor (oo @2 1t 0 ol Jondly i S (¥

ol F S5 el )| sloo)lns b (pladabe )3 9 sl (g el Jonily joti 4 Johoo (s o2 et S (F

10 S 47 ol 5 B i s (BOCME s 53 B g A g5 ARR (slagiyy —0 £
G,lo paseud Jole - (1o paseus 0aisS g ()
b g 9 A [ Sedle (Sl - (65l pase Jule (F
6ol pasend ale - ARRB Los 00 oo (¥

Sl Gy TAA ST oMo o 30 ARF (o 129y 8590 50 iy 35 plus —f &5
Ngd oo Jud e AUXTTAA & Jlasl b a8 sl oo (50 paseas Julge ()
Digd oo Jd e TAA Jlasl b a8 aiib o (6,10 paseas slvoassS lpo (V
gl oo Jled IAA & Jlasl b as aib oo (5500 pasens sbvouisS jles (F

€3 305 o0 )18 Jole oIS o 533y85Lb ylgi il o b IS sl i ¥ S

099 aals slooaiS das (¥ (PhYB) p5,8 58 55 5 0dss (O
(PNOLD) by 3558 w55 5 odss (F ey S JUE (slooaisS plass (7

SIS 10 gl S 31,5 Wl 50 45 5150 IgSounsts g 93 99 =A S
ol it 086 a5 Bail £55 5 0,0 (ke g0 45 OLolisS g5 ()
sl ppiges 288 45 P olisS 5 5 0I5 ppiieaes 90 45 O aily 45 (¥
IR COVT LI (LY Babﬁ@jwlw.&éﬁﬂ o asls gg (F
D18 st Y aS Basl g4 g ol Cpatiians 336 a5 0L oligS g4 (F
TS (o0 S 2 1 (145 2 (35 JUSH SIS 305 Sl iSide (o 14 S
o) s Jeid 516 (F ol Sl oS3 S 53 (F g 15 (¥ STl O

€319 o | FS 51 93y ity (5 hwgid JBU plaS  Z (395801 JUil b yo -V LS
Cyts (f Pheo (v Qa (¥ A0



< b S o (AT wliiom ) dobidewly g OWI)
£.q . el ol gt g Sulodumes m (AU (aslis s § ) g ¥ Mpw
g @ 65}‘5"&..4?‘)"“!}“0 Bl W s 555= (YY) oS

0 5o 505 3158 13T 55 30 25 9 i Jinb o g ki y iy oIS 43 byt yo (63liis b Jples YO LS

gl ailgil (F oS58 (¥ S (Y eyl ()
¢l (g0l Jobu olasi 4z g1  (EQUISETUM) caonsl o3 55 a8l ol iy yo Y5 &S

dgazel olaas (F 09,5 aw (¥ 09,5 S (Y Sae S ()
T g0 LS (slazis )3 5 (55 )3 (slag 8 ot (58U gl ol sy ols az YV S

Pl gladailex sas (F RS Ol i yo Zedlad ()

cs*‘i) Sz (F S e po S dlad (F

S sl iy oS, Lo 15 (gl Jabus 31 Syplas YA S
Astroblast (f Trichoblast (v Epiblast (v Idioblast

5,18 el (LS pitwaw jLSLw 50 55 slacdl plus Lsis o (Fusiform Initial) Jsio 590 golas Jobw =Y4 &5
ns‘i'&.’" rv-*-““‘)b - )-*-*-"— 3= f‘l“‘ q
rhlgen - @97 petshl - ST (Y
9z polie - iSOl paill - gaigl anisl (F

Dy it (anseid o 51030 aBlu ol y miws po 30 5 o> 1g5 dod _Y's &5

SF o ol glaasl (F sy al (¥ S 4>l (Y S 4l ()

9 Gilwlaz .05 co )0 3 Iy (Papaveraceae) ¢l i oy o390l  RANUNCUlales auwly slas! 4 by w (Clade) aslis jLi —¥) &5

D9 AW ernrrenne 2955 4 Ranunculales auwly 45 3 o0 >0 Papaverales lgeas glawly Gy p2

Homogeneous (f Convergent (v Polyphyletic (v Paraphyletic (\
Sawl oayuy plus” Lol> Euphorbiaceae ¢ Cactaceae o i g0 o suivgS oadln 5959 =YY &5

Convergence(f Paraphyly (¢ Divergence (v Monophyly (\
398 50 AT oo g1y 9l yian o2 ilgs Y &S

s¥gl e lS sl Symplesiomorphy ()
Sl 5l oleeg 5 (s, Symplesiomorphy (v
a5 sl Synapomorphy (v
$3Sis lalS (sl Synapomorphy (f
“unl ROSACEAE () yudS 31 08 35 pIS (il 51 (580155 Suifgilinw 5Lty joSals 1P S
Spiraeoideae (f Dryadoideae (v Amygdal oideae (v Rosoidese (1

Sl BIAS 43 Lgtyo 15 iy yoi V0 LS
X o gyl Lol I wlimio (Bolaad g )5S ditmo (5 ymrS aiged Auilga (Cladogram) o, ,Ls plSoiu! (b 3,1 sy (03
€035 3wl Cu 351wz yd B0 glonl e 50 Lales 59,7450 515 (5 S aiges Cond , Sy lodd Sio y 45 (5926 4 ol (tax0N) &yl

Posterior Probability (f Decay index v Bootstrap (v Jackknife ¢\

S ls (Phylogenetic) olj,bd eoledllae 4o (6w (03,] 49936 g grlio jI diws plas Y &5
5 ez b (a8 SluS 5 ()
RS (G Joanigu e SO 3| ol oduzen LS 5 (Y

Sglite (6 ytimgm S e 51 Jrol> ool LS 5 (F
wls o lo w33 o LS 5 (F



by 9 Seiloiumm AL (wlidicws § dobiduly g Y 13w

W G5 = (YY) o5 G5O SN ady g ol yho

fp

wliip gl 9 Silotum = (AL (wiliiCund ) doliduuly

= (13PN g N je (0 pid (ulbicdny ;) Jold (AL (5555 g AL Silodum = (BLS 5595 1) (o (g 45 oo
(0122 398 g AL L3I 2> = (ALS S g S 388 951 = WU (05 g G

5 JUisl s IS oS 5 S sy aSh bactis Ll 5l S5 e ks 4 wod olulid a5 sawel gl olsiear cndllee] €F a2
oS B 0395 1) ol 3l 10 0 4 s Vb S 5 T )l Judo 4 el Ll oage a5 (g a3 e Jos (5555 05
JU! g3k cp3lilal tin (ol pane el (SLbglS 50 2,5 0 4 03955 ) b msbialS 30 (08 0 4 e ¥ b anslie o cpjlil o
o2 Slhsepg S (liee 5 558 GVl gshe 208 o0 Dge (AS) i il 3l bawgi a5 col nilill @ (eelishs 5l sanel (3558
Rl b @b e oulats oS o 659l AS T el § o5 oo 5l o S0, | sowdl FA-GOGAT 3 GS slags 551 45 (YU (55,
SLlislS 5 Gealighh slaamalaul s wslus Lulys )0 cnlply S oo S8 LS 53 03575 5 (05 el O3l & ey Sl
(039755 3 2 oS 3) bl @ (5 el S y28 Crge delasls Ll a5 Sl yo il o oLS Cgllas ()8 51 (22 LS )
B9 0 oS J0 ol 0,33 L He0 Jolsd a4 Sl sy

L (Fe) pallnmisn youls S Jolis axlyyns g0 shls mu3il cnl awose plonl |, (Ny) (6 yhumssl (35950 ol 359,555 mazi] «P> aiy 38 ¥
a4 ATP Los5 criomed 9 00iownST unS 90,8 4 Ll S 90,8 bos G,k 5l gbog (FE—S) asgs O Jolis axly jo ol aslie 0xlg s
9>y o g 0o 9xlg s slaz slo il ol 1 audse atig g 4 pguige 45 pgs S S e B alS - illST sla iiSTy 0 ADP

050 migel 4 D3l o czse Gals - (ST la STy (s S ol b g ol (MO —Fe =8 ) aisgs 50 Juls

Fe protein MoFe protein

2 NH3,H,
Substrate

Nitrogenase enzyme complex

20 S gl g w5, T e plie 33,k 51 L 050 G Sl piiane Cllo S5 4 Qilg5 o a5 el oL slacdgilie 51 S gl «Fr aiyF Y
b o3l G2y (b (sl 05dse i Ciisl 5 005l & 5 5dsyoen Lus)] el st 6)aiS gie 5o (gl 00,5 adsi oS sla sk 51
)] 0)5‘ W.Jj)i umﬂj Cou 9 Jj)}“"“"" 4 99,9 )l o dms‘s ‘J.Jl B OM\A-AJSJ o)jl ‘,510 S )‘ J.Ju;z OL?UI C)LoL;sK 9 03 MJ)) C)‘)L)jlf}».s Lnﬂ

S o 0zl 1) yaaligls el al (leliglS b oS 5 50 Coles 40 5 90,5 0 NHy odgi a0 e

protein
degradation
s N MITOCHONDRION )
NH}
HZN\[]/NH\/\)\ -
Coo
H,N*
arginine
NADH+H"
0
u-ketoglutaly,
60.
O +
K
H,N NH;  H;N%® [elole}
urea ornithine 2 glutamate
\ | /) J
l S
urea 2 glutamate

2 NHj3 2 glut

(urease)

(Gs1]




6559 <53 45 Ui b o ko il gt g Siloiams m (AT (Guilish s ) Aoty g Y13

py, £y
N G550 (TYYY) o5

pae e 4y (OYSl g0 55l 5 DB a0 ys) Jol> Jparme a5 a8 5 90 5L SV g0y 55l ] @b 5l Sle¥T Sl ogel g uioren
FUCPINS IS W IRCH (UL SRV OW I VS NSV NP P PSP W R NEY ) - IPUIRN LTI TPV Sy [P RV SR Y

el o o0ls iuled 5 JSE 0 o] jewee 45 00l elolis
N Infected cell

<
..

Purinle' base 4 /

Xanthine

}~Xanthine oxidase
Uric Acid

1«- Urate oxidase
Allantoin

|}~ Allantoinase
Allantoic Acid
NHj+CO, Allantoate amidohydrolase
Ureidoglycine

NH .—l‘- Ureidoglycine aminohydrolase

Ureidoglycolate

/«— Ureidoglycolate amidinohydrolase
Urease Ureidoglycolate amidohydrolase —

2NH4' + CO;, 3= Urea + Glyoxlate

Glyoxlate + NH," + CO,

S0 slp aS wibe BLS Gla ok o)l SilKogn 5 o iudem 40 pie yl,b S «(VEM)Volumetric elastic modulus  «» 4y 35 f

el gy S 4 ol alaly 0,10 o)lgse Ceales by gouiins bL3 )| ol Ol 50,5 o0 1,8 oolaiul 8,50 Jolo oy
e=V(dP/dV)~ V(AP/AV)

Jokos (oo o> :dV g 5,55 jLaé il :dP . VEM e
W kS g iy 09,5 dw gl 0 Bl (Jobe ged g ad; g peedi 0 SIS (iSen slagids Gl (S« ayF b

G 080 £y emadlyindgil lan] & Sy Jlasl 5w a5 sad olulus Arabidopsis Histidine Kinase (AHK Y,Y,¥) slapl
ez Grmasil 50 055 o)lal ARRS (slagss & plise o] alor 51aS a8 oo i (iS5 & atly logs5 51 (ommss b Gl 0T Yo
o b ARR 1B s Lol o)ls sage o 1) S gt Sl it oS ey 285 L ARR 1A 5 ool ooy olubis  ARR 5195
. Arabidopsis Hpt Protein (AHP) (lacaiyyy i sioms 518y, rsmmdl yinsdgil 5| oy S oo sl poncs (2] o 1 Cro 00isS i
SIS i 9o B s bl jind a5 (555b a4 o)l 0525 Zoy adialyand 512 B s A . ARR (g caiiS 0 aly jans |, W ARR
S s 5l ) Sl e I A o a5 o0 050 ok o 50 30 Loy (s sigy § e g

cytokinin

plasma
membrane ) P
ke
Anps S
N,
P P K
A}
nuclear \
membrane A
a a -:
transcription Type-B  Type-A targets
ARRs ARRs




i) § Silotumm m AL (i ) dolidunly g Y1 . © s I 2
iAﬁj‘é—("""‘)“ #5);"‘&..4‘.") “?J"’Ul‘"’)“ g @
b (ST j3> pac )3 mmsig, ;955 olgica; Arabidopsis Response Factor (ARF) wuS o ssalin ) poas 0 aSliz € &y 35 5
(eS| jgam g0 S Iy wedbie ST a4 sdimogel slags oo 5l sl g eas Jld e AUX/TAA LSLeS & Jlasl
gdige Jlb ST a sl )0 B0 Sl0g 5 99 g0 a8 (SO I ey 5 00 aidsS s AUX/TAA (oSLes

s N

,
R present

Ublqultmatmg

Ubiquitinating
enzyme: enzyme, ud"
TIR 1/AFB TIR 1/AFB Aux/IAA —»Breakdown
Ubiquitination
Aux /IAA
ARF Auxin Aux /TAA
ARF
O
off on
\ J (. J

Sydise pelatd 55 3l ot a8 (55050l gl 5l canl 53,k Jle (NYCHNAStY) (oxiens plyie cos S Olss lajiniz ¢ a3 ¥
b ol (pl 055 o0 & y90 ol S yuad 0asld p3 atdl jaass Hlsle a5 (Pulvind) (Seall glagsbe o o, 4 )0 428 5 b S gl ;0 s
33 Ol KT 5l 4 ool i i 10,05 o plol eyl 1,5 Stdly e Coams 30 50 45 iy 5 (oS Sy sl sk 3o polel yoi
ool 5 aoyss nl Bl 5 455 5 adats crge (it ladobo 5 C1 5 KT cutlil a5 (s gbas 10,5 (S baJshos ool (lawdly sli
laasS 5 ol ool 595 4l s oo 8 Sl o 1) bz 5 Sy Jions dpalims j5b &1 555 e 055 o0 ] il Crge (oS0

S oo J S o] adates a8 590

5905 o0 Jlbyet w3l Jlb oSyl o wilinsd (glaasd aiile 0aiiS o (slonShiaS S b (insgtd oaiiS olath) sy w30 €1 438 A
Silola, Coga g o0 $Sung) me il gl iilS pws L ATP & anily :Sly o LRubisco Activase (PCA) oS 15y, o2 ]
Wl s adlge (FY—FYKD) Lo o 3950 5 (F0 = FPKD) T £ 5951 (slylo 51581 sg; ml 0gdioo o3l Jlad olSole 5l oaiisS low oS 5

ilios las 593, Jomiliy & oS Sl JenS5 S Lol )3 (s 92195 90 sl

A Saga\rkf:t:I
: PROSPRAE £ Tnactive
Calvin cycle | <mmm 131 c;;::o -— [ e <>, Rubisco
(:RC*A:) Activase
SR> O <>
CRC«A:)'—\I l J
d D A CO,* @T'>
b RCA)
C
B
N—terminal AAA" domain C—terminal tail
I 0-RCA [ € C]
Plants SH  sH
[ B-RCA 1]
Cyanobacteria | | RCA ]
Bacteria | | I ThoX ]
C
\ Light
Q> D
Z Y TRX st
T >

<

PRRS Ov‘ QST g S0l JSa5 g 5enST L 2STy g T it gnd adsl sbaons pdy 5o (9,580l Jlaml les b DIgSTIL «Fr 4y 389
S se A g S e alS carge 5 Cundlis IS 50 g 0l 5l @le (V,F,D) vl Sl (nS'5:89 15 63 (Va5 5)) S oo o | (lgin 5



b S o (AT wliiom ) dobidewly g OWI)
£19 .. 5y o ol il gl g W SR (o °) 9 9
@ 65}'5"&..4'."’)"“!}"’0 Bl W s 555= (YY) oS

B osnsS gl ong T ptangid SonsS slaonindy 50 (9,80l () e Goub 51 (DEMU) o)l Jutass Jeidg S0 (¥ a8 o))

R e
Parlaquat

N
‘PGSO* DCMU | NADPH
! 1\
Qal ! (
| Qs NADP*
H0 NG
N o>

P680

el 25 I8 4 20 e 2SI Jl ik sl 5l S pe nSTge, il «Fr aiy 550
+0/6:Cyty —o/vo:Pheo —0/56:Qp Vi A,

-1.2_— Cyt bsf @ @
@

08k
L ..Psso+
04| \
| A H's
%l @@
m —
0.4 i N
0.8 2H20—> \
12 «— » < >

5 o)l g s oo a0 el yaandl L2 5 0l AT Lol 5,5 1578 s s B 0 S5m0 il §| ol £55 e g g0 €F> iy 5§20
5 Azollaceae o wigh o b (omwgia 5 3l o29,5) Salviniales «w, ) Azollaceae,Salviniaceae, Marsileaceae solgls 4w o

ol @il JolS5 g ooz il opl Marsileaceae eolgls o bl s aidl s jod o 1> sz o S'g 90l Salviniaceae

Wl ds 1S o0 Boee ol st glolid > ol 5l @ @y b aw .ol Boraginaceae oolgls 4 3laie Pholisma «v» a3 -1y
.x...SGo ‘_;.»'5 ul.:)a..n olS slaaiy, o S Q‘ji-c‘b. 9 Al (gloag g ,loS S caxdl Julas @bﬁﬂ

S s ol oo pygie oS Jowe jo el adls .l dlwnix L G 5 Lile SlalS Jels (Commelinaceae) gowS o «Fr» aiy3s I
W5leS a8 90 b S awgs el bl b sy9mme 05,5 50 S waites osle 5 b JS 5 olad e lls oacls o (JolS s, 90 5 wglite
w5beon Ol 5 ML Vgens 5 LS 1lS 0 5,0 (U a5 LS ,olS e Sgm 1w & s B s IS5 olalad wilonss a3 5 5 55 S5
AN 5 laals aw g GBsd st Craimed ol SIS 5l oaida w2 slbale il 5 oad auic oy baw o8 a5 Wl b s »

ol 15 sladils b (6, JgmnsS 090 cyloo y

dooslgils 5 cpl 5l (o g oo ks 00l 5 oz as 00l ol ol oo Asparagales aiul, 4 sl Iridaceae oolgls «» aiy 38 2VF
shls dlosis ks wolgls opl slacl aiiun o0lgls 5 opl & 3l Gladiolus 4 Freesia «Crocus > aw .asb o Crocoideae
3L o Orchidaceae oolgls 4 slate Vanilla .oces o935, b 5l ksl

Ol el 5 atyy 350 5 & Jrol cgis] ol ;5 Wisd o i s (g0 5 sl GlalS s 55 4 il QLS «Pr 43S N0
Jrvlgisaw 5 (Protostele) Jrwlggy og,5 90 50 ladiwl ol 08,5 1w o] suigl jlsle ol)] (JolSS auld b ,o a5 0gi o
Jewlgizst (Haplostele)  Jiwlsbla glgil ba fiwlgign 50 aigh oo il glgil Jolis 05,5 g0 cnl 5l plaS™ ,o 5 ganaiws (Siphonostele)
5 (Dictyostele) JiwlsiSos «(Solenostele) Jiwlgigow 4 Jiwlgisirs a5 I 0 wei o oass (Plectostele) Juulgsl, 3 (Actinostele)

855 oo )18 atwd (ol 40 Lidglige 45 09 e 0 loasls lalS jo Jiwlys 0gd co (apends (Bustele) Jiulg




Lip g3 9 Suilotums m (AL (Sl ) dolidewly g W}
Yy . o o il il gl g Selotum = (AL (! 3] ) g Ylgw
@ (6558 3 4y b ol A & 555 (YYVY) oS

3l cwles 5 38 SYols jo wwbla> pogdle 5 pyaul aijls sagep obla> 1E g dlid peid g pydml Sl oY Middle layer

g Sl ooyl jo gadglos Y daw (pl g oyl oage |y cbles 5 g ksl i g adls (18 py00l 55 Endothecium Syl i ol 58, 08

ayls glal idS 08 )5 als zg,5

Stages
+2 to +10

\/ 0
Td
Stage +1 Stage +11 Stage +12

i 0 a8 A ol 55 Slbl o JoSisS a4l g Sibo e by 0 9 S yp 8 sl ske ol sla sk Slea L BUIlIfOrm «¥» 4y 35 vy
HElODIZe wwl, 1> basladoSs 251 5 hooniS 55 Slosh 0l 1o sk (ol Yoo S o a8 Sl 0,053 15 08 (55, 4 Sy ad 93 iomn b lg gl
Sigd s o (Aponogetonacese, Ng adacese Scheuchzeriacese, Hydrocharitaceae, Butomaceae, Alismatacese glao .5 Jols)

ie _F sz Y 15luigl peaals Y BAK [ il o boieand ol Jolt @l sz 4Bl Sy < iy 3 YF
Gl g w5555 (el 0,058 5 jladiinogz pomnels riyogz) prdn Jold &5 Conl (o9 GlalS 4y g @Ble oaslig o () 4 Bark

Sl 250 o592l el b i yo 5 4205w po o559l G d Jalis 4y ol it o dlasladys 5 OSSIsL 55 € aiy3F ¥
5o ity el pin 0 5 50l Olend b aas piiag po 0l i (ouiiS [ oaisSolml) #0559, 5 SN obml jo 4S5 Cewl pieg o
5 Ll ol gy @il g (535 e algiasl Lite 093 o L g 010 113 atis s yo (55 Ceand 53 Jlab ot yo S g0 sl (5 s 5o
5 Sty i el e o aensl SN oaiiS ol L (g S 45 Sjg0 ol 4 asise 42150 (33558 Jos G paass b Lagsla S

el (535 po ailyil 5 gy el 939 e Jb s 5o 5 010 Zole

g it ol Slilse 4 g el (Cell initial apical) oLl (o oo,2) tzgsler ol Jsko <o Gl)ls casl po €I 435 Y8
oaiS b Ay 4 bos K0 sbdwnd [0 py0gig a5 Sjluice |) py055g 5 K0 (Gaw g wbice pled SIS 4 B,k S 5l 0gd co o
il o 2led 635 0 Ayl &) lose 5 (assy peilly 4 (lovs S oo ooy T S5 4 £9,5 5 99500

900 93 w3y 9 Senl 155 6yt (IAE Slge 5l ol Al (V5 ls S92y oves 4l a ool (T il 5,90 0 «Fr aly 35 XY
2O S e 6T slr oile slaalyz gad g 0d) 5 ST adg b ool Wlgm (Vs (6 52a8 0, 2158 Slgs 39008 s @ (il sloaily
5 ab anlys le alz ab, 5l e el Az bl Vb oanST ST o5 &s0 ol 4 i e et & ST oy Tz
yion ol ole slaalyr ab, (sl ate) a8l Yl S g Cile 51 S

tel sy g adle Gbleiil o lay) idi g ballyr  Swwes

0P8 (@ e gt ab) Sll wlgx a4 Shop asly 5 adle S (oP 9,51 (Ll 8,8 o)Ll Olg oo oluidl diges dw 4y (S50 SO o
sl 8 2l g0 5l glatseal gl (70,0 (gt ) 28 sloasls (55, (il Ay

rasls 55, » Gloacl sladilyr gai g oy (ol sos S99t 4l ] azeis (0 a5 shacl slaaily> ab, (o ls Oleiil g4 50 (lazeis s S
Dgd o 4zt )0 il o Lol s Cladl (pl aS el S8 4 a5V 058 oo (455 10) S 1o Ceows dy 4B )02 )0 g Surine GloASLE 4 i &S 2,8
slacdle § Sglite Sblatil ()] a2 &5 sl piie e g o) oy (S ) g herd (S 0 (558 (Sloae 4o Ls“j) S r7 stle QLS o
REOW N X 4

i b gie olge 0,58 aF wites (gl e sl 5 ceul 355 BLLI LS clasls 5l sleie oLS Jsls ddioblast «¥» aiy;¥ _YA
Sne gla iy S Jols wiilgs oo 5 Lol 1 (S0 02dl G 5 05 il (s, el atilsie o] Wls sage 1) (Gane Slgs 5 LaalaSs)
il (Sedew b Lo S b peedS YIS

el )ygile 0 adgl py0g35T oles (EpIbDlBSE



L Suiloiuw mm (DU b ) doliduuly g WY1 L.
T I e m @

b oy a8 canl Jslo o) pianl 0 (F ol 005 Gygym S5 Jite lapunslE )l 5l a5 cnl g0 s a8leS56 Sowl, G () (Trichoblast
-A.Su’.n IRSRAY

A S 109 oo oadlive Joko aiws 50 (poralS Codlad Sl o 05d ad s god Sl 0 olS a8l I Jgb b assliz> «I» ag3F YA
Lice a5 obgS olaJolo cags atws 5 aidl oo bynd 5 20T 5 Loz slawss] Lawe a5 (FasCicular cambium) JSi S o 5 sla sk
95 S1ylo poanalS a5 el ;53 @ p3Y Lo (INtEr FasCicular cambium) Sl axsl paesls (10T 5 Gz Slxiws f sonish )b slo ok

el (Glen axdl @il )y (slasber (219552065) ooty 5 (oogeralSsn slabes (SLlE) (3590399 Like

() 0gd 00 43,5 a5 (0 s du ST 5 adgs Sl 10 058 e ko (gladgs ISl b asline |y (gladles i po oSN 5L o« 4l 35 Y.
ot 3l A g0me o5 3o 8 (s3lis Al 5 0T, e ya ¢T3 50 (Vi gSgn ol o (T 0 45 000 0925 g5 42 53 b G it o s

)l 218l Bl jre i o 5 (21T Olg5 (ol o o Cunsl 438,518 5 s 53 oS She e po (1090 o0 0sl € il

Menispermaceae ; Berberidaceae . Papaveraceae . Ranuncul aceae saes slaoslgls Lol (Ranunculales) oyt al, «» a3 ¥
g o Saldll g S 4 RANUNCUIAIES ai o 05 oo el PApAVErAlES gica sl cin yo5 g (g3llo cial) ol 0 oloy 8508 cpns

oo S ST 5 s 5l 55 pellasie slaail> (sl LI slaasle Jols a5 ls sloves (sl 5,908 T e Caryophyllales syls «f» aiy ;5 v¥

oy aiilioe oagad (lsy 9 prrein J3a> (SBsn laaid, el il b slaaadly sl IS wisl Jbg sladls) gl yix S
o439 &5 wib o Malpighiaesa.l, ;> (Euphorbiaceag) g5 0,5 .03l Caryophyllalesa., ;> (Cactacesg) L.o:S1s

<ol (CONVErgeNce) |, Xos JulSs oasas Jool> 0,05 95 ol 50 sislo wgiSTS 5 dgS (slaasle

& el gyl pogate oS 5 ol DS Gl (B Y all e Slodils HlalS 4l o Codgiels 60,5 alls @Bly jo «Fr aiy S LYY
b 55 LS ol s 5o AL 515 5 Lbsign 09,5 50 Lilig ol L S5 ool w9 o gy 5 oo, e V3 sy sl
(EMBIYOPhYER Lstis: s 5,555 oS osas (sla sbygose] oo 0,8 Loy ol S5 & iy o ek F0O s3io sl 0,50
Wil p) O)gods

23555551 5 a5l el (J3SsS (Bl widg genl b i oSS

lacl 5 CHIESy &ygot V] bl sadgiie SloS 3 s Sijgln slow;sSls s SLuS 5w yeas B T aigiF YF
Seb o0 il Maloideae 3 Amygdaloideae o, ;5 5o yo laid SluS 5 opl a8 cnl sad col 95T Jg il asils 542 ROSACEEE s 5

P Py pFion B xS ages Coo )b S s cdo e o] 0 a5 cal by, (JackKNife) b S by, w3l < 4T
s_JéLY u..u);Lo )9 9 9950 )lSA.: gj))..\ Lnghoo‘é le)" as Cowl ‘5»9) le ;_i> LJ"’j) b}w‘so 6)54.)9&.) )l; R Cho B (BOOtStrap) ;_A)LM)}J
BOOtStrap is, asile (asls cpl .oVl P bgegn saimoylis (ol sae g CanVl Colex saimayylis Vb sas § digh oo Bd> 5,55 Slaw

Comgas LS o g aitie b g Jleel e il HlalS jo cwlel i aS st gleend LS 5 gl slacgilie «V» a3 _YF
wgds laz S e luglgus s G 5l i 4z ye 5 AlL Poduzey JsSge azym iyl (o0l 5] (sesignST sl DLaS 5 cpl i ls (g eS
\)9...»(54: )...05 Oo% @L..M..o JLo.o-‘ 9 o fdoS (;LM &.)L».»S).l 5o ‘f‘)io.b

08 S STy b slbaSelos 5l eadogame sloadsl L Lasoi 30 4S5 0l e adS oladieS a (Jﬂ&xlﬁi) olﬂ &olaxdil oljpg «¥» 4y 35 Y'Y
ol el Jols (g0l509s 35ls pb ol 50 caigl oo CBl Sgaore (oLl m> 3blio jo a5 SlaeuST ool 092945

Alasls el s sblie 4 jeis g axiwd oy JelSs L 5l a8 olacyenST : (NEO Endemism) sus sljeg ()

Alodal o Sgame Cl 4y 93T g WlaLils 00 S 1Sy aLsdS [0 a5 lacyenSt - (Paleo Endemism) g sljes (Y

5510 3game L5aSTy Lol wiledsls g9 o3b 4 olagyeuS : (HOIO ENdEMICS) JlS ol50gs (¥

D9 o0 kil 09,5 dus 4y 393 S99 Sl 5eg



	استعداد و زبان پایه 1
	1
	2
	3
	4

	1
	2
	3
	4



