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..3 ~I " """ II """'I li.Jatl1::mm 4-5 u1.11llfl1 r;il'llUU LG'li.J LElmff 

\ltlf1mfl1::~utl1 cycy11 rirT-1tl1::lYltlffWi' ~mi.J1 m 

~hn~-;i::vi'a-1fl'1Yl::LiimntlviHau 1llmun11~Wm1uu 
I .a..J: " d It " - d .4 vn '1'll1Yl'l5 '1Y1El'1l 1umvii.Jl1fl1YlD'1~11'll1lflEJ nau 

L 1uui~EJ 1~murniJ~1mu~\.bunvi~ri1~uG1 ~L1iuu 
1~l~Elm 1uu1'll1 Data Processing and Pro-

t J11 1 1 A J' ::'I 
gram ming in BASIC LVlUYl 13JYl11U111'll1UluU 

1'lf1~lfiu1num1L 1iuu 1 U1Llffl3JflEl3JYl1lY1ElfLG1[J 

1-N1111fllUfffl Y1aim1n~-1i'ffn~unhmn wn1:: 
\J 

II ,.,.X 0 
' "" ll.1" ""' "" 

L3J3JYlU~1U1.11nEJU LLY1Ylm1UU ') Luniffnfft\nGl 
""..; II" ... J.,.X :11" 

lYl11::3JlYlElU ') 'lf11 LV1~1UYl3JYlU~1UYl1'1U ~fl113J 

'lhrn~~mLu::tl1LiJuau1-1~ 

via-;iurnflm1f1mn~Liiuujjm1iJHul-;im1 

Liiuu 1tl1Lm1i.Jmnn,,nrn~am1uu1'lf1 Applied 
... ... .J 1 ... 11 . 1 

Computer Languages Eln1'll1~"" UlYIEli.JtlG'I Lu 

tl11 n!Ji1Liia~11'll1d~unn-h1'll1riamiJufl'umn 
,. J' ::'I "'°' ,. "" 'l. I .J 

L Yl 11:1'l11UL uU n11r-l nflG'ILLfl::l 'll[JU L u1ll n13JYl 

~"u1n<Jfu<NauLG1uli1rn~n 3 1111'i1 fia BASIC 

FORTRAN COBOL ~l1iuuvi'a-11infl1YlGlffElU 
\J 

t. 1 ..i ... x1 .... 1 ....... :: 
Lu1LLm1.IYlL'lJ[J\~'lJU U~El'1u!)UQ1n11fl1'1fl:U1U ') 

t " ... J "' 'l. 1 
';) UU1'1fl1'1QlEJ'1El~tl...1LYl[J'1fl\UYl11:: run Lu1LLm1.l 

1llaan 1vium~tlvi 1mm n1 t ~~El-'~•cynumutl m1 
I ~I ~ ... .J - .d ., " 

l'llU uu11nflUYlYln'l5'1El~1nfl ')campus (Lvi11:: 

.I t:;-1 " ".I 1 ,.J' u1 ::~11 u G1~3JG1~ nmuum 1uu1:~ ~ qj'15...1El~ 

vi1,,-;i1 n~Yinmn) u1'11uvi'a-1t1G1EJ1~11dm ~u" 
a t "" • Id .'r 'l ., I' 

LLfl ::L[JU U1'1m" nVJEl'1u1 n1'i1ufl!~1Yl1'1 L Yl1tlYlYl 
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~ I ,. ~ " 11 .J " ,c4 It 

m '1fl: 2-3 i111.1'1 lUUYlU lLYl UYl~Vlr;il'llUUn 
, ... J' II "" ,.L 

ff 11.l11tl~1U1'll1U3J1LV1G11[Jf1113Jn1fl~3J ';)Ufl:: 

tJ1::'rlu 1-;i LYl11:: n'3LLll';l::i)h/fi'.u 1UUflflflYl1'1~1Ud , 
I It I I J I t d x d (A ) 

LLYlmn'1n11lYlElU 113.J'lfUl 1[JU'll11YlUL3JfH Ni'll11 
a .J: ..., • .Id 
a n~a1uflU'l5'11.1M::m'll EJfl1u1m~n•1m11'l111 

n::m~u,,1rirn1a::1~~1"auLil"tl'::~1 (a1•LilULm1:: 
\J 

Yl1 ndl~LJU nGJGifl'vififl11llL n-1 n1';)~1Ufl EJ1.1Yl1lY1El f 
'llt1-1'lf11~\hunm n nlf!Ut1G1i1~u1mfl~1u ') nu 

fl-1-;) ::l n'1l ~i'.iaunu nl ilu 1~) 

-;i1ntJ1::Hum1ru~'1n~11d n1L~il1Y~L~1 
- ·Id '°'" V lld 
flYt11flU 1UlG1U1 nu'lnYll~1LLfl ::1unaua n~fl1UflU 

f1'3 ';l:; t1tj1 Uff111Yll~[J1 nuiJ1m~1 fiojjfl113J 

ff11.111n1um1L 1uu 11riu1 mrn1'1flDiJYl1LY1Df 
\J 

1~YlElfl11 UvlvlD-1Hl1fl1U1Uni1 L?iniul~ll ') ~ 
LQl~UmYl 1 El1.l nuflEJ1.1Yl1lYlEI f lLvlil1Yll ~1 ni1vii1 

rr,,1llH1rnnu 1tl~fluo1~i'" 'J L 11-;i:aa,,n1m1" 
""' -., U ... A 'V d I .J 
H nua::ff1.l~ff nuflEJ1.1YrnYlt11 u1" G1 n11ri-;i:: na1u 
\J 

::'I " ... " II ' ... 1 t J' l uUf1Ufl1 ff1.l[JQ113JLG1 n L1.1YlU UEIU1flY1Yl'1UL Yl 11:: 

A " A fl"'ll " ... x il 1YlU1m1Gl1UflEllJYl1lYIEl1 UUJEJ-1 LYlUm1~U1'll\U u 

E)ummmu"lm"m'L~1.1~um 1-Fl" Lmfla1.1Yl1LY1Df 

nu El1';lLUULYl11:: 

.d .d "" A ' x ~ d 
1.1m1L1uuivnuflEJiJYl1lYlEJ 1i.J1 n'llUYl'1Yl 

L 1uum1.1~fi' n~m 1m.im1riu1amLa::L1uu-;i1 nHmuu 

' J tJ Yl1'1 ') Yll GlEIU13J 

jjm1Yi~u11tl1LL n1ll~1a software 
x tJ~ " ' .1 ..... x 

1.11 n'llUYl-'Yl ff '1L 'll13J1';)1 nm-1 u' ::l YltlUfl ::Yll 'lJ[JU 'llU 
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LEJ.J 1utl1::LY1fl Yi11 ~Wl i'tnm1ti l.rl~J1rma :: 
\J 

:i t.1.J~ Id t.I 't-' A 'd 
ff::Y11 n'llU r-lYI LJ.JJ.Jfl11J.J1Yl1-3Y11UflEJ).JW1LYIEJ1 n 

\J \J 

ff1mrn1i' software iuhuJ ') 1~ 
..., ~ ..... Xad ,X 

- 11m'IJEJ.JY11Lma.:iti na.:i mfl.J'll'Elv.JJ.JJ.J1 n'llu 
\J 

"°' t I A 

Y1.JUU-31Up n11Yl1-3 ') YlflEJY1'1U-31UY11-3p nv 

LLfl::imnmHvif (thuhuy) H1m1tiu1 ltl11mrn 

• " J'\ltl1 "'l " 1tl ' J' d ' ff1L 1'1U L 'l! Y1 LYn1:: 1LLm1.1ma1UJ.J'IJEJ U'IJ1[J 

1.., .., "" t .., .... A A 
n11 'l!-31Un11.J'IJ11-3 Y1.JUU-31UY11tlLllff'l!1Yl£J1 'll'-3 

L UU i YILJ1fl1ff YI f LL 'llU.JV.\1-:i nH1"11tlU1flEJJ.JW1LYIEJ f 

m'll1rnLu.:1Lmm1::1~L'liunu 1viumvu1 ltl1umJJ 

H1L 1'1~.:i n~11m H LLA::1v.1aa1v~viL1i£Ju 1tl11Lnw 
x 1 ., " \I .,x ., 1 ' d 
'llU 'l!LEJ.Jn LY1'1JUnum1JJLV."1::ffJJ ULLY1fl :: n1m 

""' "'d tl .J 1" 'l" r-lL 'll[JU'1-31.lf111JJ 111 rimm:: ~W1m11 Y1YIUYl1U 
\J 

Vi 1 aYi1m1JJ~ULfl[J rlUfl11J.JLth u n 1 UEJ~YllLfl ::fl11JJ 

L tlu 1 tl1~'hrnu1f101'1JEJ.JflEJJJW1LY1EJf wfaJJ~1arJ1.:1 

m1L1i£Jultl1um1.1li'.:11um.:1~1um1L1m~m1Hm~ 

UHl'l!iYILJ1 ~ .:i\tmni'lliYILJ1El1'1U 1l tl1 i'v.1 El 

L UULL'" 1Yl1-31 u n11~YILL tla "1 ~m" num11.1Q)a.:i 

n11'1JEJ.JLLvlfl::1'flflfl 1~ ff1Ui~ nT~ 1 i'hhLLnW 

ti1Lhv11.:1 ') 1ii-hv::LUU Lotus 1-2-3, Dbase III 

\I ' ' "' 1 .JJ' plus, wordstar 'lfl'l v:: LJ.J'llEJnfl11ri.:i wrmm11:: 

rhu~ Ei1u U1 .Jrl1Ufl .JV::iim1JJ 1 ElrlLLtr1 LLfl :; El1 '1 
·,i \J \J 

~m~n1~LEJ.:1'11nGi1119l1.:1 'l ~ii'll1uatj~11tl 
_1 VC:::. A Iv ti 4 / 

1J 1::1 VI fl Oll'Vf llVI 0 '1l1J ~ lU ~l'lflfl fJ lfll ff VI 1 
.J -~ ,~x 1 .J 

[JflYI 1 'IJEJ.JflEJJ.J-n1LYIEJ1L 1JJ'llU Ufl011111jYI , 
A dt.IA " A ' I ~ 

18 'll'.JJJ~flYlff11.JflEJ).JW1L01El1LLUUm.J ') 'IJ\.1~1n 

mu 1viua1fl'rnL u1m1J.J~viv1 n m 11 i'~ n~viGi'.:iLLvl 
.JI A' A ' I~ 

fl01111UYI 4 naumff01n1fl flEJJJW1LYIEJ1LV.fl1U 
d ., d "' ., t 1tl • ~ 
JJ'IJEJLff£JflEJv ::via.:1Y1.:1 11LmJJv1 nm£Jua n m« .:i 

ti1um n v::arJ1u1 tl'IJEJ.JL ritl m::mm v1:: 1~ .:iv:: ri n 
\J \J \J \J 

El1tlL'll1Lfl~EJ.JYifl::~1i.:1 n1 L ~n11n1.J1U'IJEl-3Lfl~El-3 
i'111i\'lu \'1 qJEJJJ1~-319)'ii$)Q1DEJ nLLUUf1ElJJW1LYIEl f 

~L firnhi -311l UGJ1LEJ -319)'~ .:IL UU Vii n n11~1 i' rlU 

JJTvu~.:iu'1~uu 
.J ~x~ 1 

~flYI 2 L1JJ'IJUL>l fl.fl. 1954 Y1[J n11 

1., A < A 1 ' J' !.'I ' 
'l!Yl11U'll'ffLYIEl1LLYIUV.f!ElY11YI~ ua:: 'U'l!1.JU!uU'lf1-3 

n11r111nff'11?nU1 urf 9, 2s30 
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e - AA """' ' A ' mL UYl'IJEl .JJJUflEJJJW1L01El1LLfl::fl11j1flEJJJYnLYIEJ1 

V.fl1[Jfl11!f1~1£JrlU L'li'U FORTRAN, COBOL, 

APL, BASIC LlJuQ)u 

.J d ~ 1 1 £JflYI 3 V.1El£Jfl IC L1~J U fl.fl. 1964 Y1£J , , 
m11i' IC (Chip) lLY1uri11u;HLY1af 

.J t .., A .c:r1 mm 4 01.JYIU111 fl.fl. 1971 -1972 LJJEl1.ln11 , 
U1LYlfl 1u 1Au'l!Uvi large scale integration mrJo 

1.:1'11 IC 1 ~L~ na.:iil n'1u«1m1 riaDflDJJYi1LY1Df 

LnDU~-3Lfl~EJ .Jfl.J'ltlarJ1u IC Gl1L~£J1'l~ ~.JL1£Jn 
\J 

I • 1 J'd o 
11JJ ') 11 microprocessor U~fl'UJJm1u1 

microprocessor 1tl~vivt.:i 1u~tln1ruiri£J1m«01f 
ua::Lfl ~ El-31 i'1 u U1UlJ1 nmmru'l1i n1u ~.JrJ.JL ~JJii 
'l 1 .. .-.Ad ~1 ., . ~ JJ mflEJJ.JW1LYIEl1'll'.JJJUYIU1YIYl-3 UU1U ff1Un.J1U 

LLa:: lu~a.:itll)u"~m1iri£J1mHY1f~1u 
.J ~ ~ \I '"' ' tl .J •• , .. \1 ., 

~flYI 5 UU[J.JJJ1 LJJtl-3 lL01 1::LY1fltyyun LYl 

LYl1mJ m nT(l)JU1flDJJYi1LYIEl f rhv.f U~flih 1 LLfl1 

101miium1Hh.hLLmJJutyiy1tl1::Gi~f (artificial 

intelligence) m'li1£J.J1'U'llEJ-31.l"\UU 

I ... I .c.'.!t, ' 

ffl'Uu'J:::fl01.J'\IO~flOlll'fllVIO'J 

fl11J.Jff1JJ11tl1um1Yi1.:11U'IJEl.JflDJJVl1LY1Df 

1h::nau~u~1£Jti1uti1fiiy 2 ti1u~o 
LLfl:: software 

hardware 

H a rdwa re V.JJ1£J n.:1rhutJ1 ::nD U'll EJ-3Gl1 

Lfl~ a"~""'"vi ~tlmrnm~1dn1v.ii1~1uuv.tl1£Jfu 
'llDJ,jfl (input unit) 'l~lLri v.tl1m1i1uYl"l'l 

(keyboard unit), v.tl1£Jtl1::mar-ianA1.:1 (central 

processing unit) ~.:i'1::ii microprocessor LUU 

YtU1£Jfl11J.J~1v.in 2 'l!Uvi ~El ROM, RAM LLfl:: 

~U1£JLLffY1.Jr-l fl (output unit) ,~lLri '1Elfl1WLLfl:: 

Lfl~El.JWJJYl LUUqJU 

Software V.1J1l.J~.Jff1Utl1::nDU'lJEl.JflEJ"ITTLYIEJf 

~Lllu~1i.:iv.10~01'lJa.:1~1k.:i~litum1mu~JJm1 
O A ~ 4 - .J - t.I 

'Yl1-31U'IJEl.JflElJJW1LYIEl1 V.1El'1Y1 n11L n£J1 nU'lJEJ"fl 
• • \J 

1l " I 1tl d ~ A f' ~ Q"!LLn 1 LLn1JJYlff -3-31'UflElJJYnL01El 1UULEJ-3 

~1YT-3LLvl hardware Lfl~El.JfltJJJW1LYltJf11i 
.J • " "" " -tl1'1Yl'1::Yl1-31UY11£JYIULD.J LY1 YIEJ-3El1fl[J software 
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' ... .. tJ"" 11" ... 'lf1Uff-3-31ULfUJtl '1-3L 1uu hardware ~nu 

Lfl~tl-3L~ULl~ULffU-3,.,1mfl~tl-3L~ULY1U ,.,1a1~lmY1tJ 
ti1u software LtJ7uu1Jlnrnlr-lw.Hu-3,.,1mYltJmm'1fYl 

,.,1amtJ1~la ~ULtJ-3 ~",r" software da1'1nmiJu 

auxiliary storage ~-3tl1'1'1::atjluitJ~h-3 ') li;J 

mrnmurn'llu mtJmm'1fYl, floppy disk (diskette), 

hard disk (fixed disk) ~-3lTnOi01vY-3t1tjlmfl~t1-3 
LiJuGiu LLoiitJLLUU'lJtJ-3 software ~fon.11i'luu'1~uu 
a . d.ai 1 d..-v"" 
flt! floppy disk 'lf-3i.Jt1~,.,fl1rnrna~nunu 

Software tl1'1LLU-31Ji'Lllu 2 tJ1::L1m1,.,qj ') 

fiEJ system software ,.,mun-3 ltJ1LLmm::uuYi1 

.dv - •~ • - • Ji 
-31U'lf -3~Hf!Ol'Yl1'lJUff1,_, 1 U n11Yl1-31U 'JJEJ-3Lfl 1 El -3 

l01u011-3 LLfl:: application software ,.,mun-3 

rtJ ..itJ !'I ., ... " , , 
L 1lln1i.JYl 1::~ n01 L'lfnU-31UQ11U011-3 ') L'lf'U -31U 

fftlGi uty:a flflLO'ltl1ffOlf 1YlU1fl1ffOlf 'ifl'i 101u 

tJ
... ..r\I., ., 

mvn:: Ql1i.J nQl software ,.,1'lftl L01min1u 

~1mhmfl ~ t1-3flEJllYl1LQlt1 f~1 l tJ ,., 1 aa1'1L iiuu 

rtJ ..r 1" " 'l ""' tJ"" 11.,... , L 1Lln 1ll'lJU 'lfLtJ-ln Ol'lf-3L 1UU 01 n um1•1HJlJ 

lL'lflJU1U tl1LUU-31U~1U ') nfi1LEJ-3lJi' Llqjtl1 

:'I d ~ "' d 1 d. d 1 
L uU-31U'YltJ1nnQlEJ-3L1 u n'lf1-3iJEJEJ1'lfYill1'1ftli.JLL'lfi.J 

,.,mum1i.J11L11t11'1LiiuultJ1umll~1u ') ~ulrti 
-31ULtl "1Jl llol tl1L llu l tJ 1LL m ll~~ -3U1 n 'lf u~EJU 
nvi't1-3~t1ltJ1LLn1llll11i,.,1EJ~1-31tJ1un1mirnf 
.. ..r 

L'lJUU'lJU 

1um1«1'1-3 ltJ1LLmll ,.,1El software ,Xu,.,:: 
V o ~ V A f' ,4 I \.1 V :'I 
QlEJ-3Y11'lJUQ11U/)1'1Y1f1EllJYi1LOltl1 'lf-3LLU-3Ernn LOlLuU 

3 1::~u 1,., qj ') fiEJ 

I. machine language LUU111'1Y1'1JEJ-3 

Lfl~tl-3 l01um" ~1t¥-3~L iiuu 1 lU111Y1UflEJllYi1L01t1 f 
... "'l " ... "' ~I ..I ., 1 " ... \I « '1 ::1ui QlYlUYl LuU111'1Y1YlQltl-3 '111,.,ffLfl'lJ LUU11 

iJ 
..I od o 

2. assembly L W11'1Y1YlEJUn-lnfl1"1::,.,11-3 
'IJ 

1::~u~ 1 Ufl:: 3 m1LiiuultJ1LLn1ll'1::L-ll1h 

'lJlu1 n n11111'!Y11::~u« -lLLol Lfl~ EJ-3'1:: i'u1tv1WuYi 
'IJ 'IJ 

L Yi 11::tr n'IY m::1111Y1LUUol1an'!Y1~L-ll'1 l'\J lJi'hu n 11 

1~ffLfl'lJlLol'1::U YlU~1« -3'lltl-3Lfl ~tl-31 lU11'1Y1Lfl ~ tl-3ol1 

qjmi1 ~"L iiuu 1tJ1LLmll1l~u1 n 
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3. source language (high level language) 

.d - ~ - f' " · - "' ,.,1El111'1Y11::01U~-3 111'1Y1Uflilll'Yl1LQltl1'1:: imui 

LLfl::
1
hJ«1m 1 nYi1mll~1t¥-31lJl~uYi ~1LUUvlEJ-3ii 

m 1 LL Uf!L UUJ11'1Y1Lfl 1 ti" rltJULLa1~-3'1::Yi1-31U1l~mll 

~~L iiuu 1tJ1LLmllGi't1-3 n11 Llqjm i'flt1i.JYi1LQlilfl>l 
'IJ 'IJ 

i1L tluvi' t1-3Yl11u1fl 1"ff11 -llLfl:: n 1 1ri1-31u 'lJ t1" 

Lfl4 EJ-3n«1m1 m iiuu'l~ ~"ii m 1~Qllu1111'1Y1 
1 I ~ d " 1 Vd ..... .4 

,.," ') 'llUm'1tnrnn'IYm:: nf!LflU-3nu111'1Y1,.,1EJ 

tJ 
r ..1 l"" ...... tJ • ... ..r 4 

1:: LUflYlL 11 'If L'U'lf111l 1::'111Ui.J1n'llu L'Yltl 

1 ""' I ':1 .,,,: ..r .J ., ... ... 
,.,llfl11llff::011n01EJ~1'lfu-3'lltL 111'1Y1Yli'1nnu 

LLWfafl1U l~Llrl BASIC, FORTRAN, COBOL, 

PL/ I llfl:: PASCAL LUUvlU Llol111'1Y1~Hnu 
' ..I .. ( ' • lLYi1,.,fl1UYl~Ql flt! BASIC Uilll1'11n Begmner's 

Allpurpose Symbolic Instruction Code) Lvn1:: 

~I ..I I ' .. ., d 1 
Lu 'UJ11'1Y1Yl-31Ul11Eln11L1UU1 'lJQlf111i.Jff1ll11tl U 

'IJ 

1 ., " "'tJ ... ... t 1 ., 
m1 'lf-31un11-3'1111-3LLfl:: ll 1 :: ffYl1i111Yim umu 

p fl'1llfl:: m1~n'IY11YlU1fl1ffQlf ( 11ll~-3-31U~1U 
l11R'lf1Ylu1~1u) 

... I ' A '1" .,..,. 
fll11J1::~nvinom·111viv1 'lH11rnHlllff'lfJ'tltn 

flElllYl1LQ1El f L ~lliiUYlU1Yl 1 tLLfl~tJ-3ifo1~U'Yl1-3 
,. <' .-t ' ~I ~I " 
1YlU1fl1ffYl1 n11LLYiY1UOl-3lLQl u fl .fl . 1952 LuUOlU 

' " - " • ..,, • A. ' 

m L 'jlJQl-31LYl n11ff11-3lLUUv1f!El-3Yl1-3flmOlfl1ffQ11 

'lJEl-3LffUU1 !:ff1Yl m1tJ1::3..11fl'llElllfl'Yl1-3 X-ray 
'IJ 

crysta llography L~t1,.,1lm-3ffi'1-31"Lflna'lla-3 , 
ltJ1lu ltJ'1un-3n1 1~1.,,1u'llt1-31::uuf11u~" 

"' ,.J; A. J' A jll::il c" 
'llt1-3nfla-3'1f!Yl11fltLYlff1 i.J1 1tlQ101Ql1llL'lft1'1fltLYl1u , , 
'l~Ltl-31u1 ::uu«1iJijGi ua m1 ndflt1i.JYi1L01t1f U-3 

Llluti1utJ1::nt1U'lJEl-3Lfl~t1-3iia101oi1-3 ') iimtu 
1hJ tl1\.L 11i.J~-31mfl4 t1-3iitJLL'YlYlrJL'llULtl n'lfL 16 
flt1llYl1 LQlt1 f (,.,1a CAT scanner) Jl1u 

~1,.,fo n'1nnll,.,ll1011,., qj ') 'Yl1-3L11~'lf1Ylu1 

El1'1~1LLUnt1a nl~LUU 3 ,.,"1Ql~1UrltL fia 

1. m11-fmLfl::~QlJU1 (research & de­

velopment) rhinnll~-3 n~11U1LD1flallYl1LQlil f 
V 0 \l" ... 11" I L'll1ll1'lf1U Ql,.,fl1Ufln'1Ym:: QlLLn 
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- m1fuiJmrn (data acquisition) L'lium1 

" 
U1Jn11fffl1£Jol1'lJEl'1ff11 rlJJJJUYlf.\IH~HLilu tracer 

QivimJJ tJJLfl nflm.\l:a1Lflii (radioisotope tracer , 
ihnhmtlu dpm) LULfl~e.,:iiievn n (3-counter 

LUUqlU 

- m11.h::mfl-ll'El~fl (data processing) 
.d - d I Ii-' 

MJJ1£JC1.\ln111Yl1::L1J[J1J"fl::MJJ1YIMJJ'lJEl.\l'lJElJJfl 
" " 

m 1~1u 1 m1Lm1::~-lle~f!Y11.\lff ii~M 1 mvie l lfl~-lle 
.I ., , .I ., v ,X • '1!-r 

ff1uLLfl::fl11)JL'lJ1 L"Ln£J1n1J'lJEl)Jfl"1n'IJU Yl1 YI LYl[J , " 
m1lilu1um3Jff1Lh'Yl1.\lffiiQi ~El STATPACK 

LUUqlU 

- n11~1flEl'1lL1J1J (simulation) ii~H'~;i 
1Un11YI11\ltHl1Jff)J)JQi \i1ULLfl :: LU n11fl1Ylfl :: L U .. 
U11 n£J n11 rnl UElU1fl(llLrle'i11uu11J1.\lol1LnYlm1iJ 

Lu~uuuufl'1 ~lll-ninnlmJ"~"" 1~u) tu1L1mJJ 

spreadsheet L-du Visical, Supercal, Lotus, 

Symphony LlJuqj'u 

- n11f111Jf11l (control) iimnJJ1m'liu , 
m 1fl11Jfl)Jf) CUMllii m1JJviULLfl::fl11JJL 11'lJEl.\I , , " 
m1cl1mY1e1mfflu~e.,:iiJ~llilm1 Lllu9iu 

- n11U1LffUEl~fl.\11U (presentation) Lrle 

umnff''lf1Yl£J11~fi1Y1euti1M f rnJ GJM1~~" 111Lfi'1 
C:::.d .J d A - d A t' 
nt1.\IL1fl1ml::L 'IJ[JU 11[J.\11Un111"[J '1f .\lflElJJ'r'l1LVltl1 

\l::L-ll1m'li1£JLv1tu1u'IJe.\I word processor ti1Mfo 
" 

11.,:i11£J.\11U Ufl::mn spreadsheet ti1Mfot°i1u1m 

LLfl::Lii£JUYl111.\lvi1Lfl'IJG11'1 ') L~ 

2. m1l~mrn1 m1LUVILYl~V1 L~LLn 
"°" ' .... .d " l " - n11l'l3J'Yf~VIMJJ1[J 1JWYln'lJElfl11JJ '.6 

1u11LmJJ word processor LUUMRn 

- Lnm1£J~mLfl ::flR.\1«11Lflii 11"~"~umrn 
m 119!1.,:i ') H1tl1umJJ Dbase LUUMRn 

3. m1L1£Jumrneu 

- .,:i1un1~111M1men«11u1::neumrnau 

ti1MfrnL1num1£Ju litu1umJJ word processor 

LlluMRn u•~uuL ~"iim1li1u11LmJJ~Y1wu1 
(page layout software L'liutu111mJJ Page 
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Maker) ff1Mfo~muL~JJ 1rle~V11UL~JJ1J""emv~ 
" " 

L 1£Juf El£JLLfl1 nff1"11 nk.,:i~;ivi1a nlY 'HLfl::iull1l'I 

'l· I "' < t 1 ,, .0 "' < d "' u'r'lJJ'r'lfl.\11JUn1 ::mlY Yl[J 'JfLfl1 El.\IY11J'r'l'lf .\IJJfl11)J 
d ~ I t ~ d I 

a::LEl£JYl'lHJ.\l~VIYl'11LYI 300 ~YIYIElU1Cl.\ln11 2,500 ~VI 
• J: " .... .J.ri. ' d .d 

'ilElU 1 YIU\\ 1J1JYl'r'lJJ'r'lEl El nm"::JJfl11)J a::Lfl[J(ll 

fl)J'Jfm:1Uff1"11nit1
11 UcJ1£Jn1L'Ylf!Ylff1M fovhn~ 

ElElWL'll'YIM1El t 1LU£J1L~~uri ff1U.\11U~1Un11LLUfl 

itu U"~uuii n11 li'fleJJYl1LYltJfuuamlY1 rlUEltj 

U1.\I 1'" 'lJEJ1JL ']J(ll~1 nvi uG1l UElU1fl(llulEJflt!JJYl1LYIEl f 

d I .. l " "' ... I 
~flYI 5 Eltln~Ylfl1Vlfl.\l" ::"m1 'jjflfl)JVl1LYIEl1LLufl 

-...a a "A " ~ 
MU.\lfft!M 1 ma nff11m.\1Lnff'lf1Y1£J1 num n'll" ut1 n 

11nd word processor rT.,:i'li1£Jl\.\'e1'111uff1JJ11n 

tlfou~ '1UYIL 1m~l\.\'~UffJJ[JElV1.\1~1[J(ll1[J 1vi£Jhiqj'a.,:i 

1 \.\'1ffii£JuYlJJVl1mJ~;JMJJYI ~""::th::MrJYIL1fl1Llfl:: 
LL1.,:i.,:i1u1tl1~mn 

- l iLUUflR.\1-ll'ElfftJU Lnm1m1JJ-ll'ElffEl1JU~l . 'l "" ., .. 1 ,, ., tl a:;~(ll 1Vl1£JnULVlEJff::mn Un11f1UM11Lfl::YIVILL fl,') 

iJe«t1u l um 1 t1e niYt1«t1ulJq)a 1 tl tY1£J l i'tu111mt1 

word processor LU"MRm'liunu 

d I d A 

L\\fl[J ff1\UU£J.\ILU\W1YIH1U YlfWYl\J"n11Yi"11tl41 .. 
viYILn1YI tV1£Jt11"litu1LLn1JJ Lotus Ufl::/M1El 

t. I d d ,X o 
u1LLn1JJYIL'lJ[JU'lJULEl.\l'Jf1[J 

- lim1JJYl1LY1ef'li1rnrnt~ (computer aided 

instruction M1e CAI) 'llm::llffmU\4n11ffnlY1 

lmi'.it1.\ILY1m~JJiim1~uqj1lu1~EJ.,:idnmnn qj1ecl1.,:i 
dl ..,_ \1 t.I I < ' 
YI nflmL 11 L~Lln flm::LLVlYl[Jff1ffYl1 ,Vf1fl'1n1lli 

A ., ""t· I ., J' I t· I JJM11Yl[J1fl[J " u1LLmi.rnnlYtlL::"tJ[JMf11[J u1Un1JJ . " 
L Yimt 1m'li1£J l \.\'Uavi1LVlY1un1m1 ff nlY1~1£JV1uie;i 

Utl m 1'11 L~ ULnElUYI nff1'll11'1f1~Yl1 n11ffElU , 
RnlYm::'lJEJ.\I 1u111mJJii~;iuuu self-assessment, 

simulation Ylf!ElYl'1U formative evaluation 1V1£J 

L\\Yi1:: lu111fl1'1f1LllH'lf1Y1£J1ij formative 

evaluation program ~.,:i1uu tu11rnwm1u1::Liiu 

.... .... "" , , 4':t "' 
~flfl11JJ n11MU1Ufl!:fl11JJL 'lJ1 L" LU UYIL 1 £JUV11£J 

QlULEl.\ILU~1-lleqj1.,:i ') mnn11 30 11£Jn11 urntlu 



nnnr111tf'11?r1tJ1 ilfl 9, 2s30 

Thai J Pharmacol Vol 9, 1987 

., 
'il::d~whrhinn1.1,.;'" 3 1.h :: L11Y1q)"n~11 

..C V 1"' A ~ -.... I -.,. d: 
1.lfl111.IYID'1n11 'lfflD1.l'r'l1LYID1 LtU'lmHn::m'1m4 'll''1 

'r'lDH1U\lvi~D n'iln111.l'r11'1vi1ui~imN::YYQlltnvlD'1 , 
..::. ,,Ja a "' 

n11flD1.l'r'l1 LYID1'r11.lfl111.IL 11\J" L'r'l11 ::v ::YID'1 

iJ1::mt'l'JiD1.lt'l~1U1UlJ1n1urnnifu ') '11U1J1'1 
'IJ 

Du1"nliv.u1uf1111.1~11.11n uv1u1'1Du1"nliuDu 

n'ilm·n..1vi1umrn1m1v ::liv.1bum11.1~1liJ1.11n 

umLN::iJm ::~1L 1'.Juvi'D'11im1rn11 \i'" ti1u 

n'ilm11.1vi1um1L1rmnTrnDuiXu1imi1um1l.1~1UDU 
Lu1::m1i.JL11~1 um1u'r'l1nmrnnu simulation 

.J ., 1" " 1" ' " 'r1D1'il'il::YID'1 'lffl111.IL 11~'1LLt'I :: 'lfY.U1mnum1l.I 
• V t, V • A ' I 

'il11.11 nmu \\::uum'il::u 1fl Dl.l'r'i1LYID 11.11'Jf1u'11u 

~ • -.... d I ,d: dt.1 • d .d d 

lLt'l::H '1H1fltlJD rnm1'1Y.U'1'r1YID'1fl1U'1 Cl'1flD n11 

UDl.lfo'lJD'1~flfl1n1~liiuDllf UflDl.IYi1LYIDfv.1Dqf'1YIU 

L uu«YI 1 nrnfl~D"fln1.1Yl1LY1D f LLt'l::~n if1Dl.IW1LYID f 
'IJ 'IJ • 

Yi 1 D liJ n mt1flDl.IW1LYIDf 'ilu liJUD1.I 1 irnu L 1 D'1,;1 
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\,I """ A ' '1114mun11L 1UUn11 HDU'r11'11'r1U1fl1HYl1 n11 

I" ::A ~ A )" \ti .J 
l l'r'mU (11l.l'r1'11'1f1Lllff'lf1'r1U1 nD1v l.ILY.1.11::H1.l'r1 

'il::tb 1u1umJ.Jfi1L1'il~'1n~11m'll1u L'llu1umfil 

A • ~I ., ..c 1· I ,X 1 ' CAI L 11v'1'il1LuUYID'1L'lJUU u1LLn1l.l'lJUl.11 Vil.I 

J tJ t.I - J' 1 I J \l 
mD 1v.HDYlflflD'1nULUDm U\LYIN::L 1D'1 u 1111.fl 

.J 1 " ... ' 1 I !:'I "' d ... ., .... Yl'il:: 'lfL'lJUUH1U Yity'il::LuUJ11H1LUHfl'll''1l.l'lJDut'ln 

UDU 1ufi1i'1UYI nvl1'1 ntu~ nuDU LtUfl~D'1flDl.IW1LYIDf 
' .Jv ' "" W ) ' lL'llfl::UYiD (L'lfU Apple, IBM Yt1D ang LLYI 

" • ~ "" d - d- • 
mH'1Yifln ') v::Lv.i.rnunu unnv1nuu'1D1vu1 

1u1um1.1 Dbase 1.11u1::unCli'lum'1L~D'1lvi , 

n11L ~uu 1 u 1LLn1J..1111 H1L UffflL ~D 1fi u 

CAI D1viianHm:: 1u1um1.1lviv.a1uuuu LLvi 

R1U 1 Yi qj'il::iilm '1H11'1flfl1[J ') nu ql1EJU1'1L 'Jiu 

Rn1Ym::'JJD'1 Formative Evaluation Program 
A V A ' 

'lJD'1111fl1'1f1lllH'lf1'r1U1 mn::lLW'r1Ufl1HY11 ~'r''1-

... "' ~ dd ... ~:t 
fl'1 m m1.IY.11'r1U1fl[J 'll''1l.111Ufl::LDUYIYl'1U 

FORMATIVE EVALUATION PROGRAM 

(1U1LLn1l.I m1u1::LiJu11-rnm1l.I rl11Yi141LLt'l::fl111.IL 1J1Lv1UUYIL1uuvi1UY1ULD'1) 

1YIClU1::H '1~ : L~D 1~itff'llH1l.111 ClU1::dJum1l.lrl11YtU1Ut'l::m11.1L'Ji1Lv1uum 1uu lvivi1UY1t4LD'11Ylu1i , 
A A I" 

Lfl 1 D'1flD1.ll'l1LYlfl1 

u1:: fo'Jfu~v::lvifu : 

1. ilffYI 
1
lvi'r1U'r11UU'r1L 1uuut'l::Ltltrn11 HDULH1m1nUYIL1uuu nqj 
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qf ,,fi1 rrnm uutJ 1u£J 

A e:. A. ti t 
tllitJ1£JLYUJLYllJYi1 EllJY1'1 

.4 ., 
LlJtlYl1tJ 5 'Ila 

1-X 1 Yl::mui ti 1-ll a~tlQ'l m rnll huJ 

in1'Jm:: 1tJ1umlJ~'1 n~11iim1llHlJu1m1u 
'IJ 

'i11LEl'1lJ1 n LY111::iifi1aiu1£J 1-Xw-l'ElllLri!lUHY!L~!l n 

O t,I d\l I t,I - ~1 d O 

Yl1VlEltJ'lJ!)Yl lJClnYl!l\I LLfl!:[.J\llJ El n1HLfl!l nmY!EltJ 
'IJ 

., .J 'l ~ 0 0 
"' 1· I 0 

., 'lJ!lYl~n Q'l L~ll LLYln11L'lJ!.JU u1Un1mJ::YIEJW'll1'1£J11 

ua::vi'a\I HltJ1umll word processor (L'liu Wordrama 

~1a Word Rachawitee Llluvi'u) L-ll1'li1m~o1~l~ 
tJ 'l "''l' .J • output L "1111'}1 YJ[.J ,.,,, lJL~lJ1!:Yl';'J!:U1lJ1LLffQ'l\I 

tJ ... t 1 ..JJ' I - I .d ti .4: -
L UYl1EltJ1\I UYJU lLY!';'J::LUHl\IYl1El[J1\IY1Ylfl1[Jfifl'1 nu 

1 u~1-llaQ)o 'l ULLYJU 

~1£1UHOl'll~UU hhunrn 
L da,,,.,1 nm1'J1L u Hm tliu111'J1~L-ii£Ju~1uii 

nlJLnm<n1um1L-ii£Juuamrn::~Q'llLU~" 1tJ·rnmll
1

l~ 

~1[J ~\IU1m 1ii-ii£Ju 1tJ1LLn13J 1i\11U~1tU!lff'lllYl[J1 

'l~~ LYi11::um11ff°'lllY1£J1lli~1LUUvltl\I1i'L1fl1 

Hn1'J1nTH-iiLJu1tJ1Lmrnu1mrn nR1m1 m-ii£Ju 

1. 1 ' x , "'l " .. 'l ... " u1LLn1JJ'11tJ ') 'lltH'"lf Q'l wrn~1n J.JlJL1fl1YiEln 

., 
1 .J U 1· I .Jl ., ' 1 mtJUH'tl 1 L U u1LLn13..IY1 'lf'll1£J \.4n11 

"' F . EI . .d .. L 1£JUn11ff!lUUUU ormat1ve , va uat10n '1f\IJJ 
- \J U A -A 
a nH m::Y1a1£J nU'lrn'1n1m'"lf1L11R'll1riu1 YI ru:: 

' ~ A - I LLYiYl[Jfl1ffm ~l11fl'1n1 tlUJ~11Yl[J1~tJ LLYl nm'1 

nuY! 1 '1~Lrlau nH n1'J1Ylt!Utlm:: hi iifi1tiitJ1LJ11NY1 

LW11::mY11Q'l ~w.1 nvi't1\lm1~1aim£Jna1,.,LviJJLaiJJ , 
'lMim~i" 1tJ1LLmJ.Jd,.,::ri~Rt1tJY111ll1'"1Jt1\lunHnH1 

'IJ 

lm ~tl\l'lltl\I m 1 li'rnvi'1u~a:nv1 (antimicrobial 

chemotherapy) ~'1ii11£J~::LO£JQ'l'llt1\I 1tJ·rnmJJ 

(input) UffQ'l\11u1tJ1LLmJJ~ 1 ua:: out put ~tJ11nLJ 
uu-;Jt1mvnrlmrnHnH1 run 1tJ1LLn1!l~\11tl~ 

'IJ 
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lth11on.1~ 1 mniiLil~hh11011.Jrni;11u"m'~flt~Wnf1ni;1A11.111 nriumtum1.J!m~L11ff'"l11riu1 1flu1nuu19i'1u~A:aYiii'1u 
Vl\l\fl~ 

••*k~·~···~¥•MrMllXXIMY~•···········•~r••• 
1.lllEU I IONS UN llll I 111J Cl lflll lf\I. CllEl"IO r11r:nllPY 
I I'( : t·I. SA'l YAfJf\M 

l)f.PllH n 1r-:N r OF n 11 \l~tlf\COUJ(j'( 

r>r~AMut- l(WUll(l.f\ll t:Uu .r.rn: or ME I) I c lNE 

·····~·····~··~u·~~1~X X KVk•~•·••x••····~·· 
l'(lll X=- 1 TU 5 : nt:f\I> l~ ~IXl: llATA l>,£,U,A,f.l1NEXr X 

CUl :PIHIH , " ~5 QUEST .IUllS lN f\ll1111ICHOOT.l\I. AGENTS" 
llOSIJIJ 1 f 1f)t) 

5 0 PR1N1"1.Hhi t: h 111 w o r ltw r o ll n wiro11 d ruqs i s mi s ma t c h e rJ 1~ith the lndi t :u ta!I Bet 
ion 11 

!l~l 1 ·nu~ 1 " nr · 1 l 'ilcl i<.·n ti!i~ i ~Jr1ed lo it ? 11 

6(1 r>n11~1 " '" P1?1li c:l l Ji 11 - b"'cl.e1 · \ r. i tl.;,l" 
t.5 f 'l<INf " Ill ~111 1 r o 11 1unj di' h"t: L~• i ostatic" 
7 0 F'HINl' " Cl leb- ..,ryc l Jn~· h nrncl Bfl F.!!: Lrum of act i vity" 
!1(1 Pr.HI! " J)) Ami11oylyt:t1 <iJrJr~s · lwo;.rl i:;pec trum o f ,,ctivlty" 
'10 P rUN r " l:l llln111~ o r l: lo e r.ihov•~ . " 
1 oo Gosuu ?.0 •10 : r.m;un 10(11) : cu; 
11 0 PRIN'l "~. Wh<o l i i-; ( ; .1 11) l loi.: rHfv,01 1t ;.1.1e Cn) of Lminy combined antlbiotici;?" 
l ~!(I l' IHtH " I\) E11h .. 111•:F~ LI tlw1 ·<1pm1U c 1d fl <:t11:y . " 
13 0 PIHIH" Dl E llnd 11.-li rn 1 o r I Px i cily. " 
I '10 PHHIT " C:l Ur!l .:<yi ll 'J nl l; l1 P. •"!1111~ 1 - g f!n r: e or bo3c: t1wi ,,. J r·ti's l atan ce ." 
1 5~1 PH INJ " fl ) fi,ll 11ncl C" 
ll:o\I Pn IN I " F.o) I\ and C" 
I /I) llllGlJLI ').•) O(l : llOS lll 1 I (II)•): C:U: 

t f:l<1 rnJtJl"3 . Jhn i11tllr ... ti 111.C i; l l cw prnrihylaclic l: reatment with antihlotic is (i\rP. 
) :! II 

!'1(1 l"HJNl " fl) l o prCll<?1· 1 llu~ ""'"'· t. i 11 rhf'!umntlc rrnti P.nts." 
·.!00 FnH.J'I " Ol To ri1 · ot1H; t p.;l:imil.!1 HU:h hac:teri ;~l cmdoc:.;.rd{ti n." 
'.1. 10 l "rnMI " C l In pn.>ve11t: t;ubP.1 - c u .l r.·~h;, " 

~~2•J r>rn 11r " Dl A,u """ C " 
/ .";o l'lllN'I " El A i111d Ii" 
~!·1 0 008 111) 2<:000 : J:Ot;Llf't I h()1) : l~LS 

2 7.(1 r·fHMl "'I. ~Jld ch nf tl11> l n ll 01•lil'1g .;.g1mts Is an i11tPF- tinal antiseptic "?'' 
/.(,(1 F"IU tlf " Al Ph thaly l sull ~Ud azoll! .": P IUNT" Dl Nll:rnfuranto i n ." 
L.70 PR IMf" Cl Ha lidb: l t: <1r-i d": PH JNT" I>. Me l:loc>n<lmlne ." 
~!fJO PnlN l' " E l l~on<? or t.hc! ,,b ov1_o." 
·1.·10 nosu1' ·.!•.100 : r.osun 1 nc.11:. : cr.s 
3 00 F'IUtn " :::i . Uuhstm1c1! t·h ;c1L r•~Hernh l es s u\ f o o ami tie I 11 s t r uc ture but b; dRvoid" I 
~05 PRUIT " o f a n til>act<?r· i r. l u c: t: i v lty i11 c: l u tf e!H" 
3 10 F'fHN"J " l\l C.-.r h<1mu?P.(:· i r1P. . ", " !1l Tolbl1tamlde." 
3 20 PH CNf" Cl Et. ho!l1.1:: imid1'; ."," J)l Anilti·i pt.yline." 
3 30 Pn It~ r. " El Mui If" or I.he .:1bov~! . " 
3 4(1 Gom m '.1.0•)0 : IJUSIJO 1 !)(IO 
3 50 CLS : KEY (Jf"I : Lue r.TE '(I, .,.~, 

3(,(1 l'n I MT " \'OU Ii l IJ l'AI . GC:IJRF I ti "; n 
3 70 PIUtJJ 
::io_o oM n mn u B3o , n;.ci, 1~·.o , 1,c.o , ::.:.o 
5!:'(l ·LUC?\ I l. l / ' 2!'i ! I ' ll IN l"" " "'- - LXCEU .EN!'................ .. : CIO ro 8'/0 
f,5(• l Ot:f\'l lo l 2 , /.5 1PH.lt-Jl " .... ... _, .. _,,..,?Y nouu-··"'-": GOTO 0 7 0 
·nw l..OCA'I c:. 1 ,? , ~~5 : Pl( I HT ......... " "'-G(IUI) •.•. , .......... ":GU ru B70 
E)~f) L QC(\ I E'. 12 . 2~; I 1 --1 ~ IN r, " ... , ..... ....... -r-oun .... .,. ............ " 
8~.<) Pn 11-l r: r' ll IN I I " B T lJ f) y llf\IWt=n N E x r T I M E ! ! ! " I PR HIT 
ffl o) LOCl\ JE". 11,1 5 : HIPUI "l•Ja1il: to tt· y a91'\ll\ -from the beginning <y or nl "J llE$ 
£18(1 IF llE.'t " "y" nr~ HE·~ = '" (" '11 IEN 40 
ll'l(> CL S : l.Df :l\rF: !<), ?.(I : P IHNl"GOIJJl BYE . . ....... SEE YOU AGAIN ! " 
9 (10 F'L.AY "ACOB" 
• 199 E.Nll 
t 0(1(1 ' llt([IFfl l I NE & l~A J'f J NG 
10.10 FCll t 1.~ 1 TO /(I : l ' fllt lT " t":rt~rxr l.1PRINT 
tc.1J :'i f'U\\' " 01'\JJ" 
I 0 2() FOR l~=> J ., 0 ~H)O•.t : Nr:x r l•J 
I U'..!5 PUW " f\111.mt::r. " 
( l)~~(I HE l um~ 

.7•JO(I · !:Hr.Cl~ 1 1 IF f\N'.·~~ll"IS 
?.I) I 0 l>C < J 
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11h11rmJ~ 1 (AO) 

:-?1.>:":,<J 
"2 0:.}~) 

2(•'1(1 
7.0~i(l 

2'>~(1 

20 70 
~·(•8(1 

2 (1'1•.I 
2•)'7:5 
'..!100 
',! J l (I 

f' r<ltJ I :F"nrt l l ': 11-11 UT "'(nur an<a•JET j !'l <A , IJ,r:,n or- E) "; A$CC) 
FTnN°I 
11 f-1"1- ( t. > '-·1-a < c > r 11E 1~ <'080 
F·n1N J ,"lt-IC()fmt:::cr r.u";:!IJr·ur _"THY AG?I HI <Y OR N>";Y:t 
II"' 'rf: -~ "N" on '(J-.-"11 " l f ff:N l lETUJ<N 
GO I 0 -:.:<) '70 
r·t< 1M 1 , "1;01mi::c: r "• • • • ··, n~n' 1 : nFr UflN 
l"llJt-1 1 :F'l'iltll,: JNr·t11 "'fcJ•w iln !!>llW l a <A,O,C,D t11' E l "J A:~(C) 

r-n1 t~1 

tr. A.t: cc> .- ((-t(l : l illl'N P IHNT,"COflf\ECl • Ml!MM"1HF.TURN 
uu rn ~;c)r:; 1:1 

5 OUE!:lTIONS JN (ltHJ l"llCfmr.rnL AGENTS 
: : : : : : ; : : : : : ! : : : : : : : I : i ' J t : : : : S : : : : : ! : : : r I -= : : : : : : : : : : : : : I : : : : : : t : l ~ : I I 

1.~Jfolch m1P. of t·l 1<? follmiing dnlCJ!':- io; mismatched >lith the lndicatl?d action 
c:u- n i!ac t i un assignl1d t.o l l ',' 

fl) r·ecti c i l fin -- b;u: tt'r i c id ,> I 
0) GuJ fwwmidP. · Jrn1:l.r1r· io«t.-:d. ic 
Cl Te l r ilcyr. l inc ·- 1-,1- n'1rl r. pncti- um of uct i vi t y 
I)) A111i110~1tyi:rrni den - br-oad ,;pectn_om of act: ivity 
E) Nonu o -f thP. abovu . 

Your- a11'<wcw i. <:> (ll 1 B,C , l) pr El? D 

CPflHEC T u u -x 
1 11!::' l11I t1 111 1 1 1: 1 11: I I I: 11tI:I1 11: I : I I J 1 11 1 1 1J I 1111 111 1I1111 1 11 1 11 

'?. .l•lh ,;1 t l !li (ifflll I.he i.llhun taqn<a> of u ;; i11y c:ombi rwd ontib i otic:si? 
A> E.11l1a 1.ct:d lfH ,r;,pe 11Uc nf -ficncy. 
0) Eliminutlon of tnHlclty. 
Cl IJe l i\yl11q of lhe •1mc1 l)C'nc:e of b;11_ l er- i ;1l re!il i; ti'!nca . 
I>> i i , IJ .111d C 

n> fl " ' "' c 
Yottr a r1HWP.1 l « <A,n,c , D or E>? E 

c1mnrrc1 • • x M M 

: : : ! I ! : :! I I I:: I ::::: : 2:: 1 ! : : : : : : I 1:: IS: !:: 11 111: ! I J 11 1 1t I ll :1 111: ! 111 1 & 

-J . l l w ind l c:iltion<HI for p r· o p h ylai:tl.c l:t·•!ilbnunt ~1l l: f 1 antlb.lot l c h; <e.rel t 
A> ID prul P.c l. tlof? lienr- 1. l 11 d t•,L•mali c paU en ts. 
I ~) 1'1J pro t~c t p ;,, l:iP.11t!; -~d l h liacter-ia l unclocarrl itiR . 
C> l'o pr 1~vP.nt. ti.1h1?r cu losi ~ . 

D> A,B .mrl C 
F.: ) I\ A)ld I) 

Yow - a c w>r~·r i r. CA, fl, C, U 0 1· E )? D 

C:ORHEC"I K K K ~ ~ 

: : : : : : : : I : : ! : : : : : : : I I : : : : : : : : l : : : : : : : : : I : I : : I : I : : I : : l : : I I : I I I I I I I I I I I I 
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ti .. ' J YI 1 (flO) 

ti. ~Jf\l.r.fl I.If l'.hfl f o l lm·ltll0 i\\jl!lll' !I h ; o"\ll l11l: r,:g tl11;.t\ Mrll:lSPfltiC7 

()) r ·t. t l11•l r l sul r ... thi <1zot •: . 
Bl NI. trnfurantnin. 
C> N«lirll :de: ar:id 
I>. M•?th•mmni n e . 
E > Noli a o f thi? nl>ovu . 

Your an9~Jer· l c; ( f\, J.• , C, IJ or E ) ? A 

I : ! ! ! \ S t t : I : I : : t t : I I : : I ! : t e : : ! : : ! ! I : ! : J I I I t I I I : ! ! : : S I t t : I I I I I : : I : I ~ I I I 

~; . Sulu; t. ance:~ t:hat r ·1-nu:!mh l •?~ 
of a r1l: i huc tr,!r\ <:11 ar.U vl 1.y 
A> CBrh~••iupin~ . 
C l F.l.h c:!' n :t tnd d'!. 
El tlaim ,;, tllf? afJovr>. 

ccmm::cv ..... u 

;;111 forwmide in !Jtrucl.urn but in dnvoid 
i llC I llUPS I 

F!l rotbul:amida. 
I\) f111d l: r I pt·yJ i ne. 

I : : : : t I : : : : : •• I : : : : e : l : : : t r : : : J : : : : :. I : I I I . I 1 : I I I ... c t I I I : I I : • I I 1 : I r , : t I t I I 

'rrJllf ~ fOl'f\l HC!lf~E J !) 5 

Want l: o l:ry "'Jain r1· 11m thf! IH1qi11nl.11g (y 0 1- nl? N 

Dllnfl 1:\-r-. •• • •.... . ! a~ r:: vou Al:ilHN • 
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1. I .J ., • I .J ., .J 1 1 ... • ~ ... I ... ~ 1 ... J II • I • 
~1n u7Uff'U.JYI 1 ~1mlVIL1ufl'3YIU11YIVIYI 2050 Vl!WD'fnff-3 gosub L'll1'lf1[JLYHJff'3 L~Lfl1El'3 LuYl1 

d • dA o A o ., o dA I ......... V " ... .,., 1•' d I' 
'31UYI subroutine YIJ.Jfl1ElliU1Uff1~1Ufl191EJUYl~VIMlfl::'llEJ L1Yl1EJJ.Jm:: LVlfln1fm:: u1LLn1J.JYlffJ.J\j7'14LLUU 
., d I 1 ... ., ., I I \I. f..r 
V1'3YlnA11 LU91EJU91U V1'3911EJU1'391El LUU 

2050, print "INCORRECT ***" : gosub 3000 

2055 input "TRY AGAIN (Y ORN)" : Y$ 

2060 - 2110 L~jjEJUL~J.J 

3000 on C goto 3100, 4100, 5100, 6100, 7100 

3100 • Description for question no.I 
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3200 if A$ (1) 

3300 if A$ (1) 

3400 if A$ (1) 

3500 if A$ (I) 

3600 if A$ (1) 

3700 return 

11nn11nif'lf?nm Orf 9, 2s30 
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"A" OR A$ (1) = "a" then print "t11aliu1ui1EJ I A" 

"B" OR A$ (I) = " b" then print "t11aliu1ui1EJ I B" 

"C" OR A$ (1) = "c" then print "t11aliu1ui1EJ I C" 

"D" OR A$ (I) = "d" then print "t11aliu1ui1EJ I D" 

"E" OR A$ (I) = "e" then print "t11aliu1uilt1 I E" 

4100 ' Description for question no. 2 

7100 ' Description for question no .5 

7700 return 

lUlltllll~ "Penicillin inhibits cell wall synthesis = 

kills bacteria" ~ ..lv :: Lth4t11a~u1u'lJt1..l~1YIEllJ 
-Ua I A LtluGi'u 

q 

., .J 
1. lJ11'YIYl'YI 3100-7100 

A • - I 'I.I ..J- d A 
f) ti 1.J1LJH1Vt 1 UlLYlfl::'lJfJ'YIUmY mnLflf) nYltllJ 

2. m1nY1~ 3000 Lllum1tt._.,1~Lfl~f)'lflfJl.IW1LYIElf 
\ltl O A O ., I d ., d 
~ Vt1fl1fJ1ilJ1Ufl1YltllJ'lJfJUfJU'YllJ11'YIYl'YI 3100-

3700 li1v.fut11mllila 1 ufl::unnYi~ 4100-., 
4100 · fi1v.f ut11tnll'llt1 2 1rn::LUUL 'lluitqja 

11 tl 
J. .d - .J • - • 

L1fJLJ ') vUCl'IU l'l'YIYl'YI 7100-7700 H1Vt1Ufl1 

tnllilEJ s tY1mLqjfl::fi1mm ::Gi't1..l~~1LJ11 

unfln1flYIEllJNVl 1uiJmfou 1Yl nv::t11ilJ1ULVt~r.rn 

~i'.lYi1wumru L'llu c11unftn1'1L~EJn-U'a IA 

J. - 'd . .d - .J Lfl 1 El ..lfltll.1Yi1LY1El 1v..l'1::l.11'Yl1..l1U'YI lJ 11'YIVl'YI 

3200 LLl'l::lLHYl..l~1ElliU1U'lJtl..l-U'EJ I A ~EJ if A$ 

(1) = "A" or A$ (1) = " a" then print 

~lodi.:i~ 2 Llluttl11Lnn1"1l1u1um1Lnu 

.cir. - A - d nu 11l.lfl::LL UUHtllJ1'J11 LflH'J11 'YIU1'lJEJ'IUnL 1LJU 
' ., .. .J 

\LYl'r1U'YlVt11 (UYi'YI.) 'llulJ'YI 3 
., 

n11HfJULJfJLJVtfl1Uflf'l~1UnU 

.d ~~I., 
<J!..lYlflfJYl'Yl..lul.I 

tviLJli1fl::LLUU 
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1. 1 .j .. I .. I A J .J I .J " #'.C • ... 
u 'llO'l2"1 2 n 1'H 'IJU\\ u'll\O'Hl111li11lJIHll\'Hl~1fl::UUll\\\flUllfl::ff1ll\1JU-311JUl.J1~1 !1\m 'l01.I n1'll 'lU-lfl1~1Jfl::lmW'l1 n 

\J .,, tl~1~111111nff'111YIU1'1JO-lllm ~ Ulll\YiYlrJYl~1'l 

2(10 IJJ M 1' !70 , lOl , SI JM ( JI)) ,f\11(10) , Sf (JOl ,SU! I Ol ,f\V l <70) ,Y!70l 
205 CLS 
2 10 lNf'l ll "EMTEH, NllMOERS OF TESTS ";T 
2:w PRIMr 
2 :50 IMPU r "EM rEH HUMfCFRS OF STUDENTS "; s 
2:55 Pn I M I 
7. '10 FOR M"-' I r{l T : SllM<Nl "'(' 
2 50 FOil M~ I TO S : RE'f\O P<M,Ml 
2 5 1 nf\1n 6 0 , 7 6,7'1 , 7 0, 5 d,66,62 , 6o , 7 2 , 66 , 7 2 , 5 6, 72 , 6 2 , 5 B , 62 , 5 '1,56 ,62,'1 '1 ,76 , 66 
252 Df\rn 58 , 50 ,b'l, 70 , 50 ,60 , 7'1, 52 , 6 0,83 ,69.5, 79 . 5 . 5 9.5,65, 52 ,7'1.5 , 81,88 , 69 
25 3 onTA 6'1,'11,00,13, 77,5,75 , 7q~50.5,61 , '17 , s3 , 5 '1, 65 , 67,68 . 5 , 72 , 60 . 5 ,'19 , 00 
2 5'1 DATn 01,67 , 7 0.03 , 6 2 .50 , 52 . 0 8, 3 7 . 9 2 ,62 . 5,'12 .92 , 53 .75 , 61. 2 5,77 . 0 8,59 . 59 
2 55 nnTn 63 .33 , 115.B3 , B0 , 5A . 3~ , 6~. 5B,53 .75,53 . 33 ,53 . 33 ,45,~5 , 74. 11,ss . 0 3 
2 56 onrf\ 5 2 . 9 2 , s 2 . o o,63 . 33 , 6 t . 67 , '12 . o0,11a. 33 , 72.5 , 6B . 7 5 , 60.83 
257 r>nTn / 6.25,70. 33 , 02.5,72 :00,61.oa,511. 11,12 .00,60. 0 3 , 0 3 .33 , 77,92 ,111.11 
2 5 8 DA rn 5 3 . ~3 ,87. 08 ,67 . 5 , 10 . B3 , 75,50 . •l 2 , 6 3 . 33 , •l 5 . 112 , 7 0 . 83, 78. 3 3 , 57 . 92 
2 5 9 ll1il n :::i7 . OB , 68. 33 , 72 . 08, b I . 67, 1,3 . ·; 5 ,52 . 08 ,83 . 33 , Ti. 0 8, 70. '1 2 
28 0 SIJl'ICHl = SUM <N ) ·• P <M , Nl 
2 R2 MF Xl M: fW<N> ~SUM<N> / S 
'/.8 •l Tf\IJ "' TAIJ +AV !Ml 
2 86 NE XT N : TnVl a TnV/T 
2 88 FOR H= l ro r :ST<M> • O 
290 FOR M= I TO S : Sl <Ml mSl !Nl + <PtM , Nl - f\VINll A2 
3 00 NEXT·M : SD<N> • SQR!ST!Nl/( S- lll:NE XT N 
3 03 l-irJSLI IJ 3 (l(H) 

3 05 CL S : l<E Y Or-F: (10 SUU ';WOO: GCJS UI c J 000 
3 10 Pr.: nn ',"SCIJllE": PRlNr " NO"; 
3 1:.! rrm 1-1~ 1 ro :r:PR!H I US ING " ll ";N; : NE XT N:PP. TIH " 
3 15 GOSIJB inoo 
37.(l r:on M- l 'I 0 S: (\IJ I (I'll '~ I) 

325 PRINl US ING "tttt. ";M; 
330 r-rm M= J TO T 
3 '1 0 PRINT US ING "Ull.tftt ";PU:J,N>; 
3 '1 ?. f\VIIHl ~ f\VllMl •P<M,Ml 
350 HloXT N 
355 PRIN'l lJS H!G "tttl.U11";A\.' I (Ml / T 
3 1'1) MEX T M : 1~ 1u N r : GI ISlln I 000 
370 Pr<lNr "(·,V." ; TnB< 6 l;: 1- nn N~ I 10 T:PRlNT llSlM('; "lltt.lltl 
•100 PRIMT " S D." ; rABCI,); :l'IJR N~ l TO T:PRINT USING "H ll. 1111 
'110 PRINT:GOSUO 1000 ' 
•l 2 (1 PR I H I "Tnl<d n cL•1 l' 1111';.0 11 " "i: PR INT USING "111111. lltl"; lAVJ 
•l23 r-on M= l TO S : rs = rs1 (((\IJJ(Ml/rl - TAV1l·" 7. : NEXT M 
'1 25 T SO • SQR <TSl <S- lll 
•12 7 Pl<lHI "ful_;tl s corr. 5 0. = " ;:PRHlr US ING "tl ll tl . tl ll ";TS U 
'1 ~)0 PRIM r : OllSUB tunn 
'190 JF C - I lHEH ENO 
500 · snn r r NG TOT AL sr.om:: 
~20 FOR l~ J 10 soon :NE XI z 
5::.> J CLS 
!'i2 5 PR I N'I : !'iUSl Jrc ?.0 00 : t~!1Sl ID 1(1(1(1 

5 '10 r-rm M~ t TO s :Y<Ml = l·llMEY.T N 
570 r-on l = I TO S - 1 
~BO FOR ~ n l TO S - 1 
5 90 Ir: f\1/ l ( J 1-1 l ( AIJ I ( .) l THEM 61 0 
1,00 Sl·lf\f"' f\IJl <.l + ll, AlJl(.ll :Svlf\P Y( ,1+1l 1 Y(Jl 
61(1 MEX'i J 
b l 5 ME X-I I 
620 f"RINT,," SOl< flNG SCORE " 
6 .30 PRIM r, , " ---·· -· - - ------ " 
635 Pr<I~IT,"Mn . ",," SCOl<E " 
6 •10 FllR x~ I TO s : PF: HI r. 

(WERAGE " 

";AV!Nl; : NE XT N:PRJIH 
"; SD!Nl;:NE XT N:PRINT 

6 :.o r r< IMT us I NG "1111 
660 ME XT X 

illl. tt"" ; y ( x) ' nv I ( x) IT 

? 0 0 END 
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hJ,110111~ 2 (~O) 
1000 UNDERL INE 
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J OI(> F Ul1 I( - I TO 70 : PR CNT '"'"' ; : Ml: XT I( : PR I MT 
10 2 0 11ETURN 
2 0 00 ' Pl1 l N r ~~AU l ~G 
',1 (1 11) Pn ("' r , , 00 r ·111mM/'ICOUlGY r::xAM" : r1~ I N r 
2 •.>2 0 l<E I Unl·I 
:50 0 1) . S f- I .E CT l lP r r flt.I:> 
3 005 P IH Mr: PR I NT ... PL E/'ISE SELECT vmm CllO 1 CE /'IS F Oi LOW' 
3 0 1(1 P l<I MI " I. C/'ILCl fLffl E MEAN /'\Mil s .n . ONLY" 
3 (120. l'l~ l HT " 2 . C/'11.ClflJll C' MEf\N , S . J) . /'\Mll S OR T TOTf\l. SCOllE " 
3 0 3 5 PR INT 
3 (1'1 (> I NPllT " YOlfll CllDJCE I nn 2 " ; C 
3 050 IF C< I OR C ) 2 'lllEM ~O l O 

:C:070 RE1 Ul1N 

.d 
vnnrn lHffl -lfi1 X llfl:: S.D. 'IJO-l011ff0Ullvlfl!:fl f-l 

' - ~ ua::m x l lA:: s.o. 11l1'1Jo.i01rnou 4 flH 

'r'li'Ollfl::lLmMrimi'.Ju * '1Jo .i1tm1umn~riu 
I ,,j t ..!" 

Yl~11 llflfl ::"1tJllJ0011ffOU 4 fl1-lffU!lfl fl-l 

PHARMACOLOGY EXAM 

SCOl'IE 
NO 2 3 '1 /'\VE RAGE 
~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 

l. 60. 00 8 3 .00 70 . 8 3 76 . 2 5 72 . 52 
2 . 76 .00 6 9 . 5 0 6 2 . 5(1 /l:l . 3 3 7 1 . 5 8 
3 . 7 4. 0 0 79 . 5 0 52 . 08 0 2 . 50 7 2 . 0 2 
4 . 7CJ. (1(1 59 . 50 'Sl . 92 72 . 08 59 . 88 
5 . 58 . 0(1 6 5 . 00 6 2 . 5 0 67 . 0 8 6 3 . 15 
6 . 66 .0(1 52 . 00 '12 . 9 2 5 '1 . 17 53 . 77 
7 . 62 . 00 74 . 5 0 53 ~ 75 7 2 . (18 6 5 . 5 8 
8 . 60 . (II) 81. 0 (1 6 1 . 25 6 (1 . 8 3 6 5.;.;J 
9 . 72 . 00 88 . 0 0 77 . 08 8 3 . 33 80. 10 

10 . 66 . ~10 69 . 0 0 59 , :;9 77 . 92 68 . 13 
11. "12 . 0 0 6 4. 00 6 3 . 33 7•1 . 17 68. 3 8 
1 2 . 5 6.00 111. 00 •15 . 83 5 3 . 3J 11 9 . 011 
13 . 72 . 00 8 8 . 0 0 8 0 .1) 0 87 . 08 81. 77 
111. 62 . 00 7 3 . 00 58 . 33 67.50 65.2 1 
15. 5 8 . 0t) 77 . 5 0 6 4".'58 70. 8 3 6 7 . 7 3 
lb. 6 2 . 00 ·; s . oo ~3 . 75 7 5 . 00 6 6 .1111 
17 . 5 '1 . 00 7 '1 . (10 5 3 . 33 50 . '1 2 57. 91\ 
18. 5 6 . 0 0 5~ . 50 5 3 .. 3 3 6 3 . )'>3 57 . 7 9 
1? . 6 2 . 0 0 6 1. 00 11~ . oo 45 . •l2 53. 3 6 
20 . Il l\ . 00 '1 7 . (10 1\5 .00 7 0.03 5 1. 7 1 
2 1. 76.00 0 3 .00 7 11. 17 7 11 . 33 7 7 . 88 
22 . 66 .00 5 11. 00 55 . 8 :5 57.92 58 . '1'1 
2 3 . 51:l. 00 65 . 00 52 . 9 2 57 .08 51:1 . 25 
2 '1. 5 0 . 0 0 67 . ( i i) 5 2 . 08 6 8. 33 59 . :.55 
25 . 6 '1. 00 68 . 50 '13 . 3 :3 7 2 . 0 8 66 . 98 
2 6 . 7 0. 00 7 2 . 0(I b l. 6 7 6 1 .67 66 . 3 1\ 
27 . 5 0. 00 60 . SO 42 . 0 8 6 3 . 75 5 •1 . 08 
2 8. 60 . 00 1\9 . 0 0 '18. 33 52. Ol:l 5 2 . 35 
2 '7 . 7 11. 00 BO. 00 7 2 . :?JO 8 3 . 3:5 "17 . 116 
3 0 . 5~~ . 00 8 1 . (l(I 68. 7 5 77 . 08 69 . 7 1 
3 1. 60 . 00 67 . (H) 6 0 . 83 70. •l2 6 '1. 5 6 

~~~~~~~~~~~~ ~----~~---------------------
AV . 6 2 . 6 5 68 . 6l 57 . 9 2 68.53 
n n . 8. 2 8 12 . 1 1 10. 68 10. 78 

--------------~·~-~---~------------------To t·. a l s c ore mean = 6 '1.43 
Tota l s core SD. = 8 . 67 

-------~-~--------------------~---------

fl11H~ 2 llfffl-l011l1U-lH1~Ufl:: ll\\ll~-l~flO-lfl1~~'1JO-l 
um1uuum1ur1~11twifuil1~uitm1ummriu 

.l ,., .l 
r1~11 Lfl'llrl 13 fl fl ::mmLQAU~-l~fl ua:: 

um 1uUUYlr1Url~11lfl'IJ~ 12 1ii'fl ::uuum~u 
fl1~~ 

P~~RMACOLOGY EXAM 

SOR'r I NG SCORE 

NO. SCOr<E. 
13 81. 77 

9 80 . 10 
2 1 7 7 . 08 
29 77 . 1\6 

1 7 2 .52 
'7 
0 7 2 . 0 2 
2 7 1 . 58 

3 (1 69 .7 1 
11 68 . 3 8 
1 C) 6 8 . 13 
15 6 7 . T .5 

25 6 6 . 98 
16 6 6 . '14 
2 6 66 . 3 4 

8 65 . 77 
7 65.58 

1'1 65 . 2 1 
3 1 6'l . 56 ..,. ,, 6~>. 15 

IJ 59 . 88 
24 59 . 3 5 
22 ;;e . "IJ 
23 58. 25 
17 57.9·1 
l B 57 . 79 
2 7 54 .08 

6 5 3 . 77 
19 53 . 3 6 
2 8 5 2 . 35 
2 0 5 1 .7 1 
12 '1 9 . 0'I 
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mnum~ 

1. tu ·mmllluin1Ym::dm\lthmrnr;i::~mfl£J"1n 
n11"Litu·rnmll Lotus 1-2-3 3J1rlEJU ILqj 

... 
11 ' J .. "'"' "' tu EJ1vv::£J\I i.J'r111U'r11l1~1EJ11imw1mu 1Lmrn 

'lJEJ\I Lotus 1-2-3 QJ1EJU1\ld~\IEJ1v·1hmi1l~ 
L ~Ull1YiYlvUU1\ltf1U'lJEJ\I n11"L ii£Ju tu11Lm3J . " ., 
ff1L 1"vYl1£J 

2. El1vQJYILLUfl\I 1U1"LLm1Jdtvwl~Lfl~EJ\li1£JQJYI 
LmYIEJEJ nmLa£Jn1~ 1Ylmqj1l«~n nTrn1 upper 

\I 

range LLa:: lower range 'lJEJ\lf1::11uulu11qj111:: 

i1\ILn1YILHlulu subroutine ~\IEJ1'ilv::L~3J 
.... .J f;"'l"' .... ~1" ... v1nun'r1Y1'r1 4000 n YI LLa::YlEJ\lff\I ~LmEJ\I 

-ll13Jmti1\11U~ subroutine ~ 4000 dtY1mqj1J 

vi11*'\I gosub 4000 LH1uu1"::mmun-,1YI~ 
640-650 LLfl::~EJ\IL U~LJU i UILUU'lJEJ \I n11"LLffYl\I 

, ... .J 1 "'l ., ~I ... ' 
~rn ~UU'1'r1Yl'r1 650 ~ Yl~HHuU 3 f1Elfl3JUU'r1U 

J ~I ... ' "' t .J ... ' ml::LuU 2 f1Elfl3JUV111JLLUULYl1J Yl£J'r1f1Elfl1JU 

f l .J ... '" ... ,,J ::'I 
LL 1 nv::Lu\Ufl'lJ'r1'lJEl\IUnHn1Y1 flEllilll!!'Yl 2 LuU 

... ,J ::'I 
fl::uuu flElfli..IU'Yl 3 Lu\.Un1"YI A,B,C,D,F 

3. tu,LLn-rndli1~nuunHn1Y1~1u1ul1iLnu 10 

. "' .... - d ~ 
L'JIU tl1YlEJ\lm1UnHmn 100 flU ffEIU 20 m\I 

ih1::1u~m~1lo)Lth~ 200 DIM P(I00,20), SUM 

(20), AV(20}, ST(20), SD(20). AVl(JOO}, 

V(IOO}, 

4. L~EJL~«::mnlun11"ufi~ 1u111mlld~" 
n1m~Y1in1Ym:: n11 mEJ n-li'Elllfl L~LH1'Jfia:: 

\I 

- < I J d 
flEJai..1u"1nuua\la1\I ~\1~3J1£Jn\ln11"n1E1n 

.... ~ • -.... .J .... 4 J ~ 
'lJEl3JaL 1" [J \1Yl1ll lil1YlULlil'lJ'r1U nH ntt1L3J£1ffElULff1V 

\I 
I t \lV., .. ... J A f l 

lLYlfl::flH Vl'r1U'r1 U11'r1Yl'r1 251 n\I 259 LuU 

n1' n1£J nf1::1muu nfl n1Y11il\ll utY1£JL i'vi1J' \I 
..:::.! t I ,J d 

DATA L1~JYl\ILLYlfl :: lmU'r1 P(l,I) = 60 fl£1 
-A d t .J 

fl::LmU'lJEJ\IUnHn1Y1Lfl'lJ'r1 1 ffEJUflH'r'l 1, 
d .... d .J 

P(2, I) = 76 flEJfl::LmuunHn1Y1La'lJ'r1 2 «EJU 

93 

... 
4 flf\l'lJEJ\I 

~ -...d 'l" .. L 13Jv1 nun'r1Yl'r1 260, 261 UL 1 £J£J 'J vun\I 

... J t ., 1 ... .. 
un'r1Yl'r1 219 Yl£Jm£Jn'll£J~a uan1Ym::LY1£J1 

nu-li£J 4 uqjt11-li'E11miimn~1u1um1-,1Y11hlvm 
\I 

EJ1v l UL Yii..1LfoJ~YJ1£J t U1"LL mll n£Ju un-,1Yl~ii 
• ~ \l V 1 .JJ' d t I .... .J 
Ynff\I End YI U'r1Ufl£1 Yl\IUYlU'1'r1Vl'r1 661 

.. ... .J 
"UCl\IU11'r1Yl'r1 899 

«1~ f u 11£J a::LDLJYl'll £J" m 1 l i'vi1 i \lqj1\I 'J 

L Ul111Y1LUfffl ( fi1qj1\I ') ~Yl1i..t~i\ILlil'lJUd 1-,1Y1) 

I \l t.I - A A <J ,J -
~1El1U YIV1 n~U\lff£Jfl£lll'r'i1LYl£11'r1Ln£J1 nu1111Y1 

' 
LUffflff1~frnfl1EJ\I IBM PC 

tu,11mmf" 2 d£11v\.h1luli'nrnfl~£1" 
Apple ~1£Jtu ') n1l~ LLqjo)EJ\ILU~£Jufi1i\IU1\lfl1 
Liu CLS o)El\ILU~LJ'IUUU HOME ~1EJ LOCATE 

o)El\ILU~LJULUU VTAB, HT AB H1~f ULfl~El\I 
Apple, <Jlil"l (~"1ntjifom1li'1fl~£1\ld~mtu 'J lo)) 

,, 0 

-:i~llllf-l'l!llflru 
\I u 

1rl£JaEJ\IYl'il11 m11~ m11ii£Jutu1lLn13JL u 

tu 
I J' • .... d A ._, .J 

1"1Ln 1"3JL ~ a1u 'il::mm1 n£Juv::1 ~3J£JU~L 'll£J1'll1 cy 
t,.. t O I .J - ,.,.. .J o -.., 

Yl1£Jn11"Vl\lfl1n13JYl1\I ') Ln£J1 nuucy~1'r1mfl\I 

vhnn1nocl ILN1ffYIYJ1[J n1~-li'Elff1U~1£Jt11VIEJU \I , , 

ti1~foirruw1~u£Janm ~\l-li£11llil<il1\I 'J ~Lfl~D\l Li' 
v \I 

u1::nou lum1qi'~ffuurumn1l~'11 n~L ii£Ju 1u1"lLmll 
" \I 

L 1i£JH~U~\I~~ ol\l~Utl1~Lii£JU 1U1"1Ln13J~VI L~ii 
\I 
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I .J 1· I "' - - d .... "" ff1U~U~'lltl~ u1Un1llff1~1U•l/l~1~181Ufl11ll~ 

q ... .J q ., ".'I' ., .J ., .J., 
( LUvnum:: L'illLnu'lJ~1) •1n~L'11£J1'll1'lJV11mw1a~ 

m1mLnu'l1lu~1um1lli'LLfl::~1uiallfl LLfl:: 
~ ~ ~ ~ 

i'.i1 u11Lmllii mbu~rt~fi1~fo 1q!Ylaunu~ -n~w 
n11'l1llfi1tnll~1~ ') ~~1LUUvlDn11~1fi11ilDU'lm~ 
. 'I' • " .J1l ".... '!I "'l· I "' "' .... ulli~1lLfl!:U1'll8llflYl Y11U'11 mH'il uLYl£JULfl£J~nu 

v ~ ~ 

., " A "' .,,J " 'l!'l . I 'llaLYl'1 '11 ~~1Dm1ll1YlLnULtl1 1 LUn11 u1::nau 
~ 

n11YlVIHUh ih1::'l~1::uurr'Ji1'1.n rud)V1~U Yl~~u 
~ v 

1::urnn!rnrnum1Givi«uh (L'liu Y11acl1~ 1u1LLmll , 
' - ..., 0 d .., 

'i11£JY11/lL mvi) LLfl!:1!:UUN'il1U1 ru'1::llm1llflf11[J 
~ v 

- I '-'• t.I at 
numn UQ11::Urn.l'il1U1lli'1!:Ql8~WJJUQ18U'll8~ 

~ v 

Logic u~::iallfl~LV1£Juv~ i'mi n-"l1L~a 1 ~l~m1 
~ 

.... A .'f' .J ... \l IA 

Y1VlffUuru~1minlila~ imvivrn1vi 
v ~ 

.. I ' A " - I "'~"' d 'l' u1::qnvif1ml'l·'l1Llila11::Y1u~~lLYlfl~Yla~ L'ilL1fl1D n ll 

'\~DUL um1.,ZQlm1 lLfl:: Ci~LLll'1!:ff1ll11 C1U11!:UU 

.J' ~ "'l ~ A'\t I o <'~ ... V Ull1 L'6 Y1 mtiU1flliln ll81'1U1ll1U1 :: ~nlil L'lllLn 

Ulli~1't~UYln1~n11Ylnmrn 1VILJL\Wn:: LWii1U v , , 

m1LLYiYlU~~i'.im1~uf11'11~u~~1~3.J ') atjLHlla 

~" ' " " " "' . I .... . I ~1 mi:: L 'il1!:UUN'll1U1ru mi::via~lln11u1Uu'i ~ ~1\t 
~ ~ , ~ 

... 1 "'... .... I \.I 
'llDlJfl'lla~1::uu •,muinma~Lffllti nfl::a1'1'1::via~ 

Yi•11m1u•~u~1u~~1nV1~mJ~u 'l ~Lll~m.mufl~'lu 
.J O 1 V " • '( A 'l !"\ 
'lf~'1!:Yl1 ~n11LLnuty~1'll8~1::UUNVIYifl1Ql vim 

m~mrn u1::nau~1mffllD Yi'~~u1um~n11lLYiYIU 
n11 L i1::UUffUUff\,\Un11YlYlffU h'1::i'.iu1:: fo'llii 

n111um~mm 

fi1~ fo~1um~~1u111i'll1Ylu11 umf11'i11f1~ 
.... 'l '"" 0 :Z-1 .J "' • ..., • 1 " £J~ 3..13.Jm1ll'11L utm'1!:Ql8~"11!:UU~r61U1 'lJll1 'JI 

mn\Xn fl~Lw£J~LLvllilu1umllfi1Lh~1£J 'l ~~ 
i'.iu 1 :: 1u'l!ulu~1nnu1~£J ~1ulirn11 LLfl::~1u , 
., d \l" I Y11Un11L 1mrn11Hau VllLn Dbase, Lotus 
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1-2-3 , Wordstar nfl:: lu11Lmllff1L hLum::~1u 

U1~acl1~~1aaT\)ffi'1~ 1u11Lmll CAI L~a'li1£JLU 
" ... ... m rnaunfl~L Yi£J~YWlLfl1 

ff~'l1 
- - "' A C" .d A:X 1 11\ilJU1n11Vl1Ufl83.JYi1LQ181YlLnVl'llU l/l£J 

ff1U 113.JIL~1'lf1£J~1L~~11ilfl113.JLUUDU'IJD~L11~~U 
~ 

Lr'l11!:flDllYi1LYl8 f'l~L 'JJ1
1
l uiiUYlU1Yl L UYl n1~ n11 , 

u3Jt1vllu:a11ilu1::~11WJJtl~UC1'llU~11lu ~1UYl1~ , , 
- A " !11 d .d .d A 

Lflff'111Yl£J1 m uua nH1'llTl~U~'lf ~ m1i.JL'11 'lJYl1~ 

11 d A "l" V .J V "'l" I LYlfl " fl[Jfl8llYi1LYltl1 YlL 'll1ll1Ln£J1'll8~1/l~ l/l nfl11 
... .J 1 ., ... 

lLfl1 'l!~uan'11n U~11Un11L1£JUn11ff8U n11 

1~umi::p n11LL~1 1 UDU1flQlfl81'1U1flDllYl1LYltlf 

1 '!I ., !'I • I 1 "l " ~ x I .... in 'llLmuuu1:: £J'lfu l/lll1n£J~'IJU L'i!U n11Yi\ilJU1 
' ' 

V "'l"A "'.d 1::uu'lJDi.JflYl1~£J1 LYrn ~U1n11fl11ll1L1tl~[J1 
~ ~ 

ri n'11UV11L n1tflfl1n1 ~1UH1Ti11 ntff'll~ati~1~ 'l nfl , , , u 
.J 'l "'a • A '-' I 1 f'I 
'15~ l/llln11Vl11LLfl !: 11U11ll'lJD~flYl1~ ') 8£J1~LuU 

~1v1Uvlmda~m~~LLvlUf~UviQlJU1'i UUU~ 4 1VJLJ 

i'.im1L::111i'llH1HQJf '1Yl'1fl~ m n~ll~11Y1u1~m uu , 
~fu~vi'Jfau~1LUu~1u LlJuqj'u 

-... t A f'I .J ..:.:, a "' 
Yl~UU'1~LuUn1 1ffllfl11YlL11 '1!:L 1llL 1£JU 1 

~ 

L~£J1nUflDJJYl1LYlDf nl.ULvlUl/ld L~a'lf1£J'll~l/lU'lJVi1 
.J .... _,A.__ 1 .J ., 

L n£J1 nu n1'~ ul)UYl~1U UDU1flYl '15 ~fl~'1!:'iltl~ 

.J '-' -.,. A ' ~ e - 0 -

L n£J1'll8~ nUflDllYnLYID 1m n'llUYl1llfl1YlU ff1~ 1U 

n11L fou f~U81'1L ~ll'11nn11L 1£Ju TI~ n11 LiLfl~8~ 
~ ~ 

'lll 1fl1flDllYi1LYIDflLfl:: 1u1LLn1llff1L 1v~~1LUU 
m~acl1~ 

1

luvuti~m1L1£Jum1Lii£Ju lu1LLmll 
t.I I .J -.,. -.,. I 

Yn£Jf111Y1Yl1~ ') mmn::nufln1Ym::~1u'l!a~LLQlfl:: 

Uflflfl L'li~ ~1U~1ULl1ff'111Yl£J1 L1uum11imi-n , 
Ax"' ~ " "' . l" LUffflLUD~YlUnLYm~YmUfl1 U1~Yl1tta1'1ffU '1Hn1Y1 

t. x A'\lt.1 t.I - I':( A A' .d 
'lJUff~'lJUn 'i1 ~1UYl1UUlli'll n11L~U na1'1'1!:L 1£JU 

~ ., 
1 ~ t.I t ,xx -.,. I I ,::t 

n11'>1 flUDfl LUUYIU mu'llunu11Y11u'1::llnfl1 

1~num1L 1mmfl:: m11 i~1umnuamVlu~1V1~1£J 

fl11ll'11 ~~1U~1ULflff'll1 Yl £J1~U n11L 1uu m11 i 
1u11Lmllfi1L1•u1'1::L~~£J~YimHi'1 m nrl1uqja~ 

n1 Hl11ll rL Yill~m ~a Lit U n11~VI~ 1 tlvlVIUUfl~ 
1-I .J ., " .. A... ... 
u1LLn1llY11lJYlQlD~n11na1'1Hn1'>111in11L'lJ£JU 

lu11Ln1llvla'luvr~'l~n~11m 1L~1 



111«111ntr11?nm iH1 9, 2530 

Thai J Pharmacol Vol 9, 1987 

ln'Hlfl~f)'Jll 

1. :rnQ'I iJnr)Qlf. 1.h::~liJ ·mn-n1lm.J1d'1.J. timJ­

V11LQ'lofo11 2528; 12:34·9. 
A A .. 

n1lUlYt1l.J1lltl01.IYl1LQJO l. 
A .. 

tiomnLQ'I01H11 2528: 12:40-1. 

3. mm) ~flfLnllfl. fl01.l\'il1LQJOfojo.J'hmn1R.Jt\OUYtR.J? 

tiom'i11LQJofa11 2530; 14:47-54. 

tl11JJRU'lJO.Jl::uu~'ii1ll1llJ. 
A .. 

fl01.1~~1LQJO'llf1l 2530; 14:60-7. 

f" A '"' d A 5. Ll10lf"ll 1!\1ffn1!J!~ll. tllllJ\'nL\1lOlnU"i111YIU1. fllllJ · 

W1LQ'!Ofa11 2530; 14:23-35. 

6. iiu 1h11nrn. L~o.J1h1'L~u1nu'li1lmflom'i11LQJof. 
" " 

n1.JLYWl'l : i'1hiJ1i1~Lfl'lfll , 2527. 

1. ~.JL';iu t~m'ilvl\1lnt %ti tJmi'tif. m1rnuHmflo.J~1~ 
1 ~... .. 'l " .. ~ ' l/lULllLtllO.J IBM PC. n1.JLm'l'l : y \HQJYIYl~fllf, 2528. 

95 

8. mi'll YIO.J 1 n it .J1u1n ft''llnn1.1nutio1.1w1Ltiof. 

LO nR111.l 1:: noufi1u11u1u l u n 111.l1 ::·p1i111 n1l 

1.l1::~1U'lJO.JLnff'lfnlWRmmm~.J1.l1m1f!LYIU, 2530. 

9. 11u~o lll1LLn-nm11L 1uun1 rnou~iiHotjlutim:: 
ILYlYIUf!1lfQJf ~\11 11.JnlfttlJYt1iYIU1ftU (CAI) 

10. Bosworth B, Nagel HL. Programming in BASIC 

fo r business. 2nd ed. Chicago : Science Research 

Associates, 198 1. 

11. LOnR111.l1::noun11Rou mwiiu1111.l ·mmmuHtl. 
C' A f" -.,. f" 

n 1.JLm"l 'l : i;i1rntiom·nL0101 flm::1nR'llf!1R9ll 

~~n11.Jmru1.1v.11YIU1AU, 2529. 

12. urnifo LUL 1uuou. 11i111.l·mnrnif1v.frn101.lLD11 

1~1.1 2. n p1Y1\'l'l : t1hoY1yLfl'lfll, 2527. 

13. Ebadi !'vi. Pharmacology: a review wit h questions and 
explanations. 1st ed. Boston : Little, Brown and 

Company, 1985. 


