
S ~ ~ U ~ % I O J  L L ~ J  
d .  L~acail.rCu~fluw~j.nu3n~d~dqdZnq~u~76~ ua:mu~~o .rr iu~~~u~f luo~lu  

Wmdtz4l?wotuywriuln ia~ ' l~nddu~iiu~~a.~ai i~ln"w'o9.1u~ui~~nn~t&4Lnm YIIAQP 
A' o o ~ ~ n ? n u ~ n l a n ~ ~ a 7 o n u ~ ~ & ~ a i 7 ~ n g ~ n m ' ~ o u u  L L ~ P I L ~ ~ " ~ I ~ ~ ~ ~ ~ ~ u ~ ~ ' u L L A Q ~ ~ ~ ~ u ~  

d t r q n m " 1 ~ i i L f l u d s ~ ~ u a 6 ~ ~ ~ ~ ~ u ~ f l u ~ ~ ~ ~ 4 ~ y w r i u n i u  do.rro4uacailrfi~ni~q~no 
~a:~&n k414nalwn & ~ ~ P ~ ~ : ~ ~ ~ ? A . J I ~ Y M ~ L ~ ~ ~ ~ Q Q Y Q . ~ L L ~ . J P ~ ~ K . J  ~vd~vi78u 

r a o i  lorran S d i . ~  ((Sir /sac ~ e w i n )  ~flurin33nkui~~nad~?u~"n~1s?i7~fluy' 
di 

~ ~ V I ~ ~ ~ Y I O ~ U ~ ~ Y U  TiqKu~nad6il t~~aadlt~iimqlna'.~d2M"d7 iTin ~ a ~ ; 1 ~ ' 1 1 f i ~ ' i n o ~ ~ n  
d 18n 7 d~ ian i l  nofw'flrinda (corpuscles) ~~&~d4~~sJ'td~naoun!ffltdo~n~w~flu~8ums4 n'llM" 

di -44 I i'induuacailrau" nqktpm~ulu'dod? n q a g ' a y n l o a  (corpuscular theory) grin 
d d i n u i m n n u  tnun~ni~ooc Tamu (Huygen) ~ ~ a d l n ~ 4 ~ 3 u n d u w k ~ ~ u a T i n ~ d ~  

~ ~ ~ t n ' ~ ~ i r n u a t M ' ~ l ~ ~ ' i n ~ u ~ ~ & ~ d . ~ ~ ~ ~ ~ n t : ~ ~ u ' b L i ~  n ~ w ~ n n ~  Pnui%~nof (ether) L B ~  
-44-4 u 4 wicrurwildulnn.ii nqwau~tanil "nqwgnauum' 

r 

6inqw~ni~~a~oo~ir~m'u~flu~?4 U L I ~ ~ L L ~ ~ ~ ~ I ~ ~ ~ ~ I ! ~ ~ ~ ~ ~ I L L ~ Q L ? U M I Q ? ~ Q ~ ~ ~ P I  

i imqwg 'w8Aa~nu~u  ~~a.r~niiuni~~uo~n~~~ln"d~nii~ia~~?u~i.~luti aciidtili!$ 
iilnsdansio4tnuauuo~ ma~ir~Kuiinm~di~ua.~~iiu~~il2ut*1ln"d~ni~~~~4~?u~~~2ua~n~fi 
wnetnoa6 (Foucault) Ibnnaa4 fiqqadlua4Liiun74~uoln7 wl&fi~ni7LLa+L~u~741u27 

as d n'~lM"nqwg'roda~nu~nm"041tdL~dd ~ ~ s i n q w ~ u o d a m u n w n ~ u o n i ~ ~ ~ a ~ ~ ~ u ~ ~ ~ P n o ~ ~ ~ ~ o f  
~ f l m i ~ u z ~ i l d  L W ~ ~ ~ ~ I ~ ~ I ~ M ~ ~ Q ~ Y Q ~ U Q ~ L A ~ ' L L ~ ~ ~ U L ~ ~ & ~  (Motley - Michelson) Llama 

i l 3 L n a ~ ~ ~ ~ 9 , 4  
~ ~ n n q w j o y n ~ r n ~ a ~ a o 4 T i ~ K u  C i l d ~ ? n n ~ . r ~ ~ a ~ a u " u I ~ s i  if.rt&qinnlonnao.r 

oawauvidu (Cornpton) ditunil Lit lnanmhoudiu (Cornptonls Effect) M?Q 
ds~ngnlsmdhhi l  dt~n~msnTAlm5~~nsitn (photoelectric effect) rodoalm6 nls 
n n a o t r ~ ~ j ~ d a a n ~ i ~ ~ ~ ~ 4 ~ f l u ~ u " m o y n ~ ~  ~.r~onndnnon~sor~i 'suni~0~fm~~anm3n in47  

Ud 0 ~ P ~ P I ~  ~~dailr~anrp cr~aa:ltddu~riuua4 odv~du  hurilu$nun?il TwTm w n r n v  



riiu;dliod#~~aq $ ~ n i t k ~ n t i ~ h u ~ t % o . ~ a u l u " ~ i q i n f i i  (photosynthesis) ~ ~ a n n h  
A -  vuiuiit d&uqn'uZunntau lflnZunnin 6% uaqrTuZunntou dnngnitruu~nmin 

J 4 J 
nimisuaddfi~~wda~::ui.~ 1 b;?un~iunas~naunwoa~i::~::M'i~~~anntau~~moon 

uiqinud d a u r i u  d q l . i f i l n r i ~ l u l t n i n ~ f i u ~ N v a . ~ Z ~ a  n m t ~ u n i ~ ~ i u m t . ~ ~ i ~ ~ i ~ d  

aiu~u.r~bildl l i  d n n g n i t d n o u 6 ~ u ~ n ~ i u n i ~ ~ ~ ? 1 a o ~ f d ~ m ~ c a n n 3 n  Lituwiua.rdoiu 

~~ildu'w8.r~iur5oun4ia~~ldlnZunnin lnunit?mua.rdnt::~3.roanui~nuridaar 
J 

M'11flnouw's~i~k.n~ ~ u : : l u l u u n ' u ~ u a ~ g ~ ~ 3 ~ a f i n ' ~ ~ ~ 1 ~ 1 n 1 t l l ~ ~ : :  Z~anntou 

d ~ n i t d L L ~ 4 ! ? N ~ u d ~ l n n g n i t 6 n d ~ 6 ~ ~  ua~dtin~nit&dm~~anm3nlbitu ~ ~ a 4  

h ~ ! ~ ~ a u d ~ d u o i y i n ~ % ~ o u w ~ . ~ . ~ i u a ~ . ~ ~ ~ a . ~  $unh Mnou (photon) 
J Y ~ i n ~ v q u a n n d i ~ u i u ~ t i ~ : : ~ f i u ~ ~ d j ~ ? ' i  u i ~ s i n ~ i u p n l i a t ~ o ~ Q ~ m ' u ~ ~ a : : ~ o . ~  

' Jrl b~nuuitquriuua::a@41 ua.nilua.r~uc)~nuddt::7'im'3ao.~odi.~ (dual properties) i o  
d l  4 J ~flu~~naurrk~iuanr=:du'u~naou~~d~ua~nin ~~ariiiG~~tnnd~mlm~mvd.~lunduLLa~ 

v%~qaid~~viidfl3uqn'ud;1$u~~djq Cu~flufiouwPi.1.aiu u'do4ildno1! 

(Olaf Roerner) k u n i t k ~ n m n i t ~ ~ ~ o a a ~ m ~ . ~ 7 ' u ~ f a o . ~ m i ~ w q i i a  ~domoudmimq~o~ 

1n~9and~n f i m o u d n i ~ w q r ~ ~ o ~ ~ n a i n n d q m ~ u a ~ ~ p I ~ t t o u l i l ' ~ ~ a i ~ m  ~a iwu i i  noud 
Y miqwqr~nailndandqn d t i n ~ n i t d d ~ a i w u i n ~ o d ' ~ o i l r i ~ : : ~ i i m a u ~ i n ~ o ~  

~ n ~ a n d ~ n  b ~ ~ e f a ? d d i  ~qaid+lild AD L~a id~~~1 f l un i t LRum kit &aid t ~ u d  



i iz~~maf~f lum'?nai.~t laq~~f lq u@%rflun?mi~?iudqvflq~~~qbi?u nismnaaqua.~lu~i?a&u 

n l i i u ~ u n i t m n a a t r o . ~ n ~ ~ ~ a ~ ~  k ~ ~ ~ ~ ~ u o n ~ t l i a o c ~ n ~ i . ~ r n a u ~ ~ t l a . ~ n i ~ ~ a f ~ i u  4o 
3 ~tl?iadL (Mount Wilsgn) fiu a l a i u u o u I ~ 5 b  (Mount San Antonio) ~nuA~umauuthjl6 , 

.d aahaii i  L ~ ~ I ~ ~ ~ ~ u H ~ Q L L Y ~ ~  (Mount Baldy) ~ ~ ~ ~ M I ~ ~ ~ M ~ I ~ ~ Q ~ u ~ ~ ~ L Y I L ~ I ~ ' ~  22 1u6 

(Noble Prize) 
J .d .d .d uil~f1'nndu nmunnau utlzmiuuiqnnu uiuhc~ riikt-~rfqaaqnauair 

duu~f luauni~ lh i i  



Y 
luq~ginin nqiudquacuatiruuiaum"qu c d.riiriinju 

J 4 4 4 4 
c = 3.0 x .lo8 m/s f t o  n1iun A n ~ i u ~ i q n n u  ~1qiu1k1~dj lu~auon 

44  " Y 4 . 4  Y uaiuairnnuomtidqriiib;oqiiuu dquiitunn~unnqiuriqriiuiin$uuriaiinldli 
(eIectromagnetic wave) dqnu'ldiiq nduiny btfinG ronaud Zudlitn gamnlt-afoiam 
i t i~~(1ntiui i~uyau' i t i i im1irrairr i tn4in'n Ro iuiilo.rlbi l u d q c ~ q i u d  

20-20.000 ii)tmdivii$ mi~~~u~au' i~i i i in~iuai~i tn1' in 'nidun'u AQ ~iuitnFu~a;IX 
1ud94n?lud 400 X 10" $tmd ?l4 750 X 10" ~ 3 9 ~ 1 6  l ~ n f f i V ~ 4 ~ a 4 i f l ~ ~ ~ ~ h l ~ i ~ ~ ~  

uoqnqiuoiqndu t o  m i a i u i o n ~ u n ~ u c r i ~ ~ ~ n ~ ~ ~ i ~ ~ u ~ ~ ~ n ~ i u u i ~ n i l u  4000-7500 
Y 

uaqalmsu ( 1 ua.ralmsu ii in'y i o-lo iumt) K~Cui~iaiqiruun~iuuui~uo~ ~ i a ~ a i i ~ d i  
4 J  4 au iiat~ii~iJuwk~iuaJnuu~nw'ilr;idtzai~miiAnnitua~iilu v~oynZinCuuu~nm 

iiaqaiiq~on$uuriiuijnldfli d i i n q i u u i q n d ~ q . r  4000-7500 u o ~ l m t u  i d o . ~ ~ i n  
J i i ~ ~ i l ~ ~ ~ d l ~ ~ f l l ~ l t ~ I d ~ ~ ~ i ~ ~  

w k~iupldulm" 



Ganaiu 
d d i'qnnir iia &$ttacmaounciiv\d ~~ i . rmiuassua i i ra~~~oa i~$~ i3um"~nn i~  

oon2m"~iJu 2 q i r m  

1. 6 q n ~ i ~ ~ a n w i $  (homogenous medium) ?a Kqnaiqd! t~a~~a~n'umaam 

du ti uKq qryryinin 
d 14 d( 

2 hna i~??awi{  (heterogeneous medium) fla Kqnai.m&u~ua~zuan'umaqm 

a i ~ ~ z ~ i i m ~ i n n i s ~ o i m ' ~ n a i ~ ~ o n w ' u { ~ ~ ~ u a ~ m ~ ~ ~ a u n ' u  n'laditroq h n a i q a ~ m i  ~ d u  

ainifiuinwd~nummwia$mnombqai ~'ilfls~'u~n~iuuuiLLdu~~Lviin'uLiimLi3u~u~'il~" 

~ ~ i l M ' n L ~ ~ l ~ ~ d L f l ~ ~ l ~ ? ~ ~ L ~ l ~  

lii rrau rraz~fiu4uil 
~ d ~ i l ~ i ~ L L R ~ L ~ ~ v l l 4 1 ~ i ' ~ n ~ i 4 L ~ n ~ ~ $ L f l ~ L ~ ~ ~ ~ 4  ts i~qaiqaundsz~nniwm 

oanLi3u 3 q i i m  ;a 

1, dnirki~uiu ~i imqinkiuaiu 1 k i  ruiunir du u~.raii.ruiqinnq.r 

ai?mu' 

2. !n'uQ.~iRu~#i (convergent pencil) ~ i inq ink i rmiu 1 k i ~ . r ~ # i a i ? n ~ l u q i i u  

du k~d~ i imq~nn is~ i~ l ro i~ausd~u l t~s~uu~tads16  i~idaWiu~aud~uqz~.~ldu'.~~n~rln'a 
3. ~TiUQdnszqiuaan (divergent pencil) ~i imqinkiuaiu 1 kivj.roanqin?m 

~iluqriu ~ d u  k i ~ d o d i u ~ a u ~ ~ 5 1  ~~a~n(qinrYI01u ~nzldsnuudl 

Kqodi~~o. r~n i5q ikq 3 a% uflnjlm"kfd 9.2 



~ a i ~ r # u ~ o u n i ~ d o u ~ j + i u  
nl7ua47cua.r~ari~ri7~3n~~ata47.~q::~1psuu ~~uun'u n~7ua474~~4~~uuu7rn9j~u 

(standard candle) 4 4  1 ri764 d ~ ~ ~ 7 n t  $ 7 ~  rrulufit n?7uaimq7n~quuhda737fl & 
~wikrrfirrud8oj~i~Tu4az 7.776 n& YI?Q 120 ~ n t u  ji7~lri7LlliillLL~4~i74191d~4~d74 

4 0  v $# ~~ufi~~Yi~uo.nCiuuu~rn~j~u fizuniilriir~mLLa4a474I;-ui7 uniatrr7u~Wuu dlunmu 
J  t a o 4 n 7 r d i n u : :  1 I.!U 110 rinS4d04a4~ rr~tX~u~zuzn~~Ti l&4a~4 o d ~ i d u  

rr~of iQ7 i oo LLN W uu q : : ~ ~ ~ u ~ 4 u u o ~ n ~ t d o ~ ~ d 7 . j u ~ a 7 n d 4 o ~ d 7 4  5 dm ~Yiln'u 

1oo/(5)' ~viqriu 4 YJrn-~nuiR~ ~flufiu 
1 4 J4 ~ u n ~ t ~ ~ ~ ~ n ' u u n ~ 7 u ~ ~ u u d 4 n 7 0 d o ~ a ~ 7 4 ~ ~  H~ntotuonusni7fdlnij~no4 

J  8 1  

(photometer) d4$di146azd 9.3 ~1nnoyn~na~~.iz~7h~tlnt::n~w\v ~ d ~ ~ f l a l u l t o  

~1psuq~~fluunq7u~4uuo4ua4\W 



n i g d e u  nnganiu nrnrnmi~riurnsrhw~iIdI&anai~I&'~~e~u~~ 
rt~lriino7u r~&ai7  67un.n ~ Z u n ~ t ~ n n u ~ ~ n w ' u f ~ ~ m u d t  unt~z~Zun7t ~flu~4umtt 

J 4 .I J 4 rrsiti7~~n.r ~ ~ ~ ~ l t ~ 7 n ~ ~ n ~ 7 t ~ l l ~ 4 ~ d n t ~ ~ ~ f l 9 n @ l 4 ~ ~ f l 4  diiasiatzuiw d i n a ~ t n l l a z  
Y dnot sriilJo~ngn7oni 3 ad74 ~jlmau~aqb~~ttu¶7Z i i ~  

1,  nwn=:fiaun6u 

2. nwpGh.4 I 

3. nitnzq widd~rdiin7tGr1~~ 

~wnzdir~atrfluwktnu itfia.r~fluW~iungays'n&aJ'tt7u ndlaiia wkwud 
J J untaz6unR'u uan wk.nuninqmniiu uan w&t~unnqd7uld bio.nvi~n'uw54t7u 

Y kuumrotuntdmnnoznuiiasia~u qmnulliln7orrJiau nwqmnsu uam7ofln~na ruad 
J flu&nwmzratm'?na7tnnat 

J ~~nun~zAn~ngmm6n~tn=:M"ouu~::n~tfln~~aat~r~tOmua::~~um ~~7~ztwaao.r 

f i d  1?71nrhU16d~1~@ md 3::47?'~ 

nirnrJiauunt$rt~wudurflur_~o=:47 at7zi7n7tdatntzqnh n7tIqngnlt 
II n=:risuun.r a d ~ ~ u i m ~ w n d u I u n t z ~ n ~ ~ ~ ~ u ~ ~ n ~ u ~ ~ u ~ i 3 u ~ a ~ d r t ~ i s ~ n i  ds'nn7n?Oau 

uu7una7ui7 tiinuri?wu~~nnaa7 nmsil~aj luntzqn~=:~iwu~~~n37~ nkq~da?n l~d , 

(periscope) d ~ n l j u n i ~  n&aio.r?d rr?o n&otm.nia dIfluhd7~7fiu'uutn nozqnlu 
Y ht w 7 h  nozqnd~tqao~vium wnB wanuli~u\8nngn7tn::M"ou~~n;1 mtnzfiauu$cq=:l/ibi 

8 :  Y ~a~uuurue~n'ufiamzfiaaaio.rt~uda fi~fi~~duw~uirrinrM"auun;1~ku7n ijaatat:qz 

nzM"auundhbi$ umq7n&d n~tnzM"aulm.r~io.r~uo~~u~urnnnsmu (angle of incidence) 

~u~umnntznuiio~ud?'m~7n~~ua~t~7niiu~aldu'ts't~rnnntznu ( t ~ d  9.4) hyumn 

ntt- ; lu~aon7tnrzr iau~~~tqz~auni7~ u m n n w  li7au7n l juu ingn~tnz~"~u~rnt  u7 

lda7u~nntzuanvdt~a~~"7lflur;i'i]tija 7 diintzqnw utl.rdo;lvnlldntz~nrio.r7~iau~u 

474 1 flu k~nmi7yunzfiaq (angle of reflection) dn?7u~w'udn'uyumnntz~uad7tlt 

( ~ i l n ' w )  



~tatdtzuinr 5 L ~ U ? L U A ~ )  641d 9.5 (n) @ 9.5 (1) ~ ~ a ~ n i t ~ ~ ~ ~ n i w ~ a ~ ~ m ~ d u ~ u n t ~ ~ n ~ ~ i  

u a n ~ i n d n d i ~ u i u h n i ? ~ z ~ i a u ~ ~ a ~ u ' ~ ~ f l e c n ~ i ~ a i t u d  a~jlddasntzqnd1.d"dirr~~ua4 
rrdjtnau~iimad#i'lroo ~aiudil~flnd 7 nszw uri?qzwui?a~ikddsu~d aituniov 





r dl 
n i t ~ n n l u  impi l i i~nua4m"~uin iia lhl'auuun ~do f~#u f lun io~s ln~uau 

a~n'uyumnnoznuhu ariiddu t i i u r r ta ihhn  kainn'u'iquiay umnnoznu ~viin'u p u '  
a ,  LI J 

auumqiw~nnciiqiit l a  iidi LLatriiau~duunqzfinLuLu"i~dlu~i uazui.rdquqzinpn 
Y 

n8u~ail4 usi~iilrudmnnrnu~~uyur$tl\~~ b~~d?uuinqzazfiauneiu 6dh6qu~u~wau 

uddaieiuionuadniwn~~ai?mfluli'im"~umibddi~uL~airi'ilubdud dud da l i i u~ ln r iau  
4 usitil~gu P.00, 10.00. 14.00, 16.00 U. ~ ~ ~ a d 9 n l w m W a 1 ~ m t l ~ u l i ' i q : : ~ ~ ~ f i m ~ w i i ~ l i i  

~ ~ u n a i d n ~ t a i ~ m ~ a ~ l n d ~ a ~ f l i m " ~ u ~ ~ ~ ~ ~ o i u n u u ~ d d l 6 ~ ~ u  

n i t~~un i t c i i ud i~d lum '~na i~ "ua~~~~~ d~ucsnJiiuradantrda~b~d mnnozwuuu 

musiaso.rAnaufla nzqciiuld nsiqzi!niofln~u ~oiqz~~iqKqnaitmiuCnwmznituau 

lfi~~adwiuaon~flu 3 a C n 3 ~  
dl 

I. m'qnniAu~ba4 (opaque) w~nuueul~ua~iiudauuinuialsiuaulfi~iu~au 
4 ~~~d~ulu~~uamnnotnua iq~z~nazJ iaun~u~"n ' i lu~um ~dlmozqnr41 UiM'iliqqzin 

~nn8uinauuu n bdu impilrii;lu u% h i iuu i  7 lan~oiii~fluimqbiu~~ad 

2. 6qnai~Idid u n ~  (translucent) w~nduaulfiuat c i iu l&r~" id  b~si1dk4~un ~ a q d  

ciiu~~ilfflu~~naitaCnd~z~d~~~uulfflum'~nai~~uM'ilfi~fi~i~~~a~~~~~~d~uuld~in~~uuin 

qu~'~~w"~~i~aiuionua~~f luim~~um'~nai~Eu~m"fm~qu~n dutti~iwk 1 ~ v i i h  iilnaic 
J airn&m"wi w~nnorqnilimti1~~'ino::qn~"a4ii u ~ a n o z q n d o z v ~ l t i i ~ i u  

3. Anai~I1JJt.lttuia6qnai4fdi4~11 (transparent) w ~ n ~ u a u l f i ~ ~ n t i i ~ l ~ ~ i i a u  

uun mi~oiniuitnuat~iiuimqium'~nai~aCndlm"fm~~u ~ d u  nozqnlrr li'iln a in in  

niorr'na~aduac (refraction) ~ d ~ . r r i n u a ~ t ~ u n i j l u m ' a n a i ~ d i ~ a ~ n n ' u m " ~ u  

nqiud~ldmviin'u iuuaz~~nqk~dduu?nni4&qu ~oi8uni iu~c~i inn iof in~un~w~ d s i  uau 

dboiolliiud~~rfim~gm.~ii u ~ ~ ~ d u c d a i r a ~ r o i ~ a ~ n ' ~  qmqzfiuuiro~lnhiinqiuiiluq?~ 
JI, 

Auna ~%~duos~ 'mduda~~urL~a i i  ui.szdu~n~au!tau$nnwqii a a t ~ d  mmnudiuh 
J 

noziiuli'i ~ a ~ u i i n z L a  q ~ ~ i i ~ ~ ~ t l ~ ~ l ~ ~ ~ ~ L L a ~ ~ ~ ~ i l b : ~ L ~ ~ I ~ ~ l  k f d  9.6 (n) u l  
i t a i ~ ~ z n n a ~ \ r ~ o ~ ~ n i ~ f l n ~ u ~ a ~ ~ ~ ~ ~ l n u t i ~ u n i ~ ~ ~ ~ % a i u n ' a u ~  u ~ a a i u ~ ~ n ~ u i l u w d ~ ~ a i  

~u~uryuinqijl4dKudi~u uo~luM'finit~$uc 1 ~8qdroutiauu?aaouaiu %ilow:lfiwo 
4 J  uaqrilu~u7urylhwaZ u h a d i l d h u r i i o a i u a q l d ~ ~ i  7 do l i i l f i du ry~maun ~3i.s:: 

d l A E  kmmdu~u%ryAou 7l u a u ~ u  n4 1 d~u?~ry ' l7dko~d~5u A$ 9.6 (Y) nudlhuqn 

u n ~ d ~ i u l o n a n d l ~ u ~ . ~ d a i  ~ 3 n d 4 ~ %  i i i i a ~ a i ~ ~ ~ . r a u ~ n u ~ ~ ~ u l ~ ~ i n i i d ~ ~ i ~ ~ u  

d n ~ a u L ~ a l f l ~ n d a i ~ i q %  





Ca6ulbilgqulS;~duil uat8rladLoluacr;iudtznau~auuatLlm8 tnuI$uvi.r ufia 
d d4  ~iurwauunrounil f i l u  uunuat8u~aaanIrllua~dnms'u (spectrum) r o d  niwiGtnqtt 

l d o ~ o  1 il VIBGYOR V (Violet) 8dat I (indigo) 8now B (blue) 8:l~u G (green) i 

dliua Y (yellow) d r ~ 8 a ~  0 (orange) i&u~?auan un:: R (red) 8umt CaGuG~~Xuan4'LM 

rSiuZiniirrfl.rd~ldn"7saun'u~n qzmuaula au1#~~ubirdaaqn~u#7.~mo.~~"7un'u~~u~uLbon 



91359\7 (Eyes) 

a.iuazddau~nituoadu iia m i  mii i~nwtuznl i iun&o~d~u~d 6iiliinaiuiin 

dnRnumi o i ~ u m a ~ u ~ ~ r ~ ~ n r l d a u ~ & a r i i a ~ t  
Y 

aiuvii(ht imyopia) inmqinniwdLau4LLn"ami mnlSiiiq ~ s l u i  M ~ P ~ ~ I # L ~ U A L ~ I  
daudw IIR~ ~ ~ a l f i u ~ ~ d d i u ~ a u d ~ 5 7  ~ ~ ~ z ~ ~ u d ~ ~ n " a m 7  ~~n"a1db~mniwd~s5u7wo~ 

numui? (hyperopia) ~f inr inn~wd~nqin~au~~~n"?m~~dmnbau~s~ui  r s i 6 m  

Huud;ud?usauuaq ~~uncddiu~aud~u~~az~nud~~n"am~1~~n"a~?nniw111mnd~sRuiwo~ t, I, 

~d 9.9 ~f lqddaudtznou~mnwni  u~z~~cc~tn iumi&u i r i u n 7 u i ~  wtouih 

uiudlfl~Lvuizriu~Liazns4 



l n u n d u ~  (astigmatic eye) ttflmiTI#~fiuA@3~m d ~ i T n i l  cylindrical surface 

lens u o n ~ ~ n 4 ~ n A ~ ~ ~ r d ~ u I I ~ ~ I u n ~ t ~ ~ f l ~ i l ~ ~ 1 ~ a i u m ~ n ' . ~ n d i ~ a i ~ . ~ ~ u ~ u  IOIKULV~~~RYIW 

l ~ n d h i u d u f l ~ ~ u n ~ r d 3 ~ 1 ~ n  od?.rdunitdlfinn719"9u~~aq~1~'11~f (laser) i l t ~gumn~nd  

f i k n d i ? a ~ ' l ~ ~ u d ? z ~ ~ f l % ~ . j ~ t i  uonq~n~~duaiun? o i X u n ~ i u ~ ~ 1 ~ 4 i l n A ~ ~ i u " ~ ~ ~ ~ ~ u  
fiuc~rnm LL~U~UIU ~fju&u 



9.1 ~ l ~ w ~ ~ d u ? f i ~  ~ ~ f l ~ v m ~ q m ' u  (Sir ~SBBC Newton) TiUua411au~nuA (Huygens) i!flirz 

d,in'quaz~~mnPii4n'u~rii.~l? 

9.2 \u~?a&u UP~ZUI~LR~ (Michelson 8 Morley) ~ u ~ 4 n r ~ w ~ d u ? h ~ L f l . j v a 4 f l a u L n u ~  
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