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nauA1 (Black hole)
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m‘;ﬁzé’sam (Photoinstrictive materials)

Tunisdszgunueasiuyes  Materials
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Freshwater Gastropod in
Amphoe Muang, Changwat Khon Kaen

s mu@uws*, aug mAu, Saans gaaTe**

UNAALID

"Q’1ﬂﬂ’ﬁgﬂﬁﬁﬁ’}i“}@‘ﬁﬁﬂﬂﬂﬁﬂﬂﬂﬂ’]Lﬁlﬁﬁﬁ’]gﬁ @WﬂLLV@JGS’\:@ 48 Uneeng 18 ﬁ”\‘ljﬂ Mmm
anafies Smdaveuniu vnnisanuunaislaogainanuosilaan (shel) WL 20 aTiFd
(species) A8 Adamietta housei, Bithynia siamensis goniomphalos, Brotia baccata, Clea helena,
Filopaludina (Filopaludina) sumatrensis polygramma, F. (F.) sumatrensis speciosa, Filopaludina
(Siamopaludina) martensi cambodjensis, F. (S.) martensi martensi, Gyraulus siamensis, Hippeutis
umbilicalis, Idiopoma umbilicata, Indoplanorbis exustus, Lymnaea (Radix) auricularia rubiginosa,
L. (R.) auricularia. swinhoei, Melanoides tuberculata, Pila ampullacea, P. polita, Pomacea sp.,
Sinotaia sp. uay Trochotaia trochoides. lnaflsneauiniulaadfanais (intermediate host)
YBaLAUNES (parasitic worm) THANEATMNNTUIE uarLlARRd Uszans 7 uaz 5 aad
ANATALL.
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wastl e (gastropod) Whidnslaid
mz@nﬁ’wé’\mzﬁwﬁe fAan sdanNaAvy
(classification) agjlu Phylum Mollusca, Class
Gastropoda. ww@ﬂﬁmgmmm@'aﬁ%ﬁ;ﬂﬂ o
ﬁm'mzi’w@"T{ym"a?zmﬂmmmmwm&ﬁm%’m
Tudnwouzaeaviasldauis  (food chain). uan
mﬂﬁuﬁw{mni%ﬁlw}w%ﬁeLﬂu‘ia@@%nma
(intermediate host) FpaueUNeNBuA A
faaudrAgyniadunisinng  uazdddnd.
wetnguiianianiuatnandnaen iy
woulde  warwenwn  Fedlzmvhwndszneu
awslunanagtuuy Anduunasemislysiu
g Aryresnulumiim.

nsfnwAgafusiatenesin
elnefddryasdrefiananisdnuaed Brandt
(1974) F&viantsdrsauazifiusausaumanti
AnANNNAmdA. Upatham et al. (1983) 37847
dnlszmalnefudnufiivesdiieasiuay
unitalurida uaztnses Tniivammatszn
268 7iln eyflurirdn 162 7in vinsen 96 9in
uasd 10 1iia agialnhdsuaninses daaan
il 75 @na (genus) 23 ATaUATI (family)
6 8161 (order). Temcharoen et al. (1987) Anma
frsrarfintaaventnanluuitide  damdn
Aunglannwy 12 Tils Lmz?{ﬁ;@uqﬁwawu 16
a34 (Temcharoen, 1992). Keawjam (1986)
wnATANEINIINTEANe  wasAnmzldan
(shell) 1aweelss 5 95ln Aa Pila ampullacea,
P. angelica, P. gracilis, P. permis @z P. polita
ﬁé’mfmnq&mwwwm anys  gweIniys
quasTmsnil weien asan uazilnanil wudidl
nasnszanauasigUiauansneiy.  Kiinhom

(1989) levinnnsAnsuddpanuunvdansvas

atui 1 wnsian-lnay 2538 11

tdenluasauai Thiaridae 1euiledlng  d9
usriadlulaasmanaterelsanadlo il
Ueon (paragonimiasis) HanIANMIATINAYAY
) o » 4 o ddr(
fnsdavanauyludanian 8 ana 26 allad
(species) \u 4 ana 27 aU@d. Chitramvong
(1992) lovinnsdnednauunlvsivesvands
Wenlupsaafy  Bithynidae TaHANAATY
nansuang  dlesannidulaadsnnansaesdse
wendluldfduvasan  (opisthorchiasis)  Tauws
swasegial)luntawlle  waznianziueen-
al -
Wenwile.

watdhuanaglwhanifiauddny
nsunaTunnguazlAdnd  wudianuau
tszannu 20 a3 Wunwmshanaranirlsrung
uywel (Burch and Upatham, 1989). Uszas
(2522)  sienudntnFudsenaunesnlaelaelge
Tdgnenaaziulsavusunens Wewinuatid
Whilagsmnansraaneslulduaswenisanan.
RAINA (2524) 91ENIUGN YRE Radix auricularia
rubiginosa \Julaasdminatsvadlsaneslulyd
lusi (Fasciola gigantica) Wlauaznszile.

L| % Ty

sy lun1sAnenafetlazyinlvingu
I N 44 .
dayainuafiusiinuesnaslinaaneg luuvas
Wae  luesnedles  dwdareuuny T
AL o T o u &
unaziiludeyatuguibassiuneaiusiauas
nITUNINIEANETeMesTatl  sonvientiaTiilu
Taarinans  AflaudrAgynianisunnduas
Adnd.

d e
gilnsas uaziEms

MnriAumaattevasdAgqaann
wnaainlu 18 sua (JUA 1) 1weeneies
FINTATAULAY  ANIANTIUAZIALF8N91DY
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vagtliagamnuvaniane ) Teeldiaen
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snanazaiadiefesnnsiFeianiian 1
wnasluaafusaatidonieniaueaneses
70 %
nszanduUnas ArARgAEAANEY ALEANENAERT

Lﬁu%’mﬁlﬂuﬁmﬂ@ﬂam@z{wﬂﬂﬁ

LvBvENREeuLnL. sruzat N AU
Guseus 20 woeANEY 2534 D 25 nEATHLE
2535

sretwameti AU RAaT LN
TnammaganEuzfauanaediaenlnuends
ANRELNUAY Brandt (1974) uay Upatham et al.
(1983) mwﬁqmiﬁnwmﬂ%mﬁmﬁuﬁqaﬂ'wﬁ
ﬂﬂﬁlﬁﬁﬁﬁﬁmﬁ%qQuﬁi@m%mm:ﬁg%m
dszynsdl  nARTAENAINEN ADUZANYNANART
LN RENVIAR.

175

)+ N
(i
Rt

gsjﬁ 1 wuudt o.dles gauudu

(1) mualwdies @) sualand
(3) FNUAABUIY (4) FNLAYINIY
(5) suatiuse (6) AuATY
(7) Arumiumin (8) ANLANIEAL
©) suadlandn  (10) AUaAA
(11) Auasaeh (12) Auadlaey
(13) suaseude  (14) suauaalug
(i5) awathwia  (16) puaiiadlay
(17) AuavuesgN  (18) Anualuuviau

¥ ] i
atlud 1 unseu-Tnay 2538 wousideatien

NaNISANHY

@Wﬂﬂﬁ?ﬁﬁt’(’\@‘?ﬂi"l"\LﬁUﬁQ@ﬂ"\\ﬁJ@\i
westligofiagluhan wuvavue 20 AU3d
Gﬁmz@wﬁmmuﬁf;ﬁﬂmﬁaﬁ Adamietta housei,
Rithynia (Digoniostoma) siamensis goniom-
phalos, Brotia baccata, Clea helena, Filopalu-
dina (Filopaludina) sumatrensis pa!}gramma,
F. (F.) sumatrensis speciosa, Filopaludina
(Siamopaludina) martensi cambodjensis, F,
(S.) martrensi martensi, Gyraulus siamensis,
Hippeutis umbilicalis, Idiopoma umbilicata,
Indopianorbis exustus, Lymnaea (Radix)
auricularia rubiginesa, L.(R) a. swinhoei,
Melanoides tuberculata, Pila ampullacea, P.
polita, Pomaceasp., Sinotaiasp. 8y Trochotaia
trochoides. ﬁnﬂmm‘mmwaqﬂ%ﬁammﬁ1

annRAn TN wudneiailse
\Aendastunnailulaasffionansesnuaunens
Afanudrdgmansunnd  uazadad
A19797 2 ‘

= 4
agil wezdsal

nanisAnsasell  lEnuvendaun
e £ o - = o
00 aT34  FeflanununnndlanBuueuiung
nsAnEndmaluiiiide Swdafisnlanty
by ad 4:‘
12 ail3d (Temcharoen et al., 1987) UV
o a oy
\aunHnany 16 #vad (Temcharoen, 1992).
gfiafinuatnnAUAAQ Bithynia (Digoniostoma)
Filopaludina
Pila

siamensis goniomphalos,
(Siamepaludina) martensi  martensi,
ampullacea, P. polita 1ag Trochotaia trochoides.

- aa ; o \
FUANLNTITUNTNTZANYTAIRINN AB W'U@f%ﬂu
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14 Foua  Ap Filopaludina  (Filopaludina)

sumatensis polygramma, Indoplanorbis
exustus, WAY Lymnaea (Radix) auricularia
rubiginosa. 47U Filopaludina (Filopaludina)
sumatrensis speciosa Wuaglu 10 AuA.
dwmfueiiadug  asiinisunsnssanaluung
FUALYiNT.
d p
wagdmatanuNdsenauiduatung
ya9au Aa vaslded 2 atlEd (Pila ampullacea
& i aafjad 5
uaz P. polita) uazwananll 6 4138 (Trochotaia
trochoides, Filopaludina (Filopaludina)
sumatrensis polygramma, F. (F.) s. speciosa,
Filopaludina (Siamopaludina) martensi
cambodjensis, F. (§8.) martensi martensi,
Idiopoma umbilicata, WRY Sinotaia sp.)
> P Py o
suiavin 8 al3d lned ugua uasdsysy
(2526) seanuINTvetd AU AaIdue g
wastlszrauluniansiueenidsaunile A uou
15 a3d. weuldwivgastiln uaz Pomacea sp.
a o E u a a0
wraueslges viausaiiaautan (Wusfiafun
wandszmalaniu wssddu  (Jaduwan
al o | ra v o
weantuwanuaslde) denalfinaaaudawis
Ausudndey, weeldwuasvasimesdlunive
gaslsavuaunenduaeilauniveu  NdNALy
ARVUAUNENSFNAN (Angiostrogylus canfon-
ensis)  Tuilugnvayiriifalsatiofuaues
fnguriedledluianiidliniewannlama
(eosinophilic menigoencephalitis)  (Aunun,
2530). vetgaIwufisualudliey waziudls
17
waggilatlinisunsszunaléise  enaasiinig
3
uwsszuamatiand g luaunan. wanainilu
vaslduasvessuguduniusraanuaunens
luldar1&1uranane (echinostomes) Bndioe
@15 uazany, 2530). deyananann sl

Uselagiragnssasaulunisiivesldaasvas

Ruuf 1 unsnu-tnay 2538 13

sulihlssnauavnslaaansvinlignidenew uas
posaziangUildunisive wisgn 9 #u .

el Bithynia (Digoniostoma) siarmensis
goniomphalos Tewuuwsnsvarsagialhiy 1
anuieauddnylunenisunnd ey
Wunmzaaalsaneslulisiuesnu (opistho-
rchiasis) fﬁ&ﬁm‘s‘?zmmsmnf?nﬁmﬂugﬁmﬂ

&
ad

U.
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yiave oy
102 3 4 § 6 7 8 9 10 11 12 13 14 15 16 17 18
Adamietta housel R
Bithynia (Digoni } si is goniomphalos |+ + + + & & & &+ & F [ A N B T
Brotia baccate T T S T T T S
Clea helena L . S S
Filopaluding (Filopaluda) sumartensis polygramma | + - = 4+ & & 4 T Y TR I I S

Filopaluding (Filopaludina) sumartensis speciosa T T T T S

Filopaludina (Siamopaluding) martensi cambodjensis} - - + - & - .t - + 4 . .

Filopaluding (Siamopaludina) marlensi martensi |+ 0+ & 0+ 4+ 0+ 4+ & ¥ 4 4 4+ &+ 4 4
Gyraulus siamensis T T R
Hippeutis (Helicorbis) umbilicalis P T T R
Idiopoma umbilicata T . R
Indoplanorbis exustus T S LT T S T A
Lymnaea (Radix) auricularia rubiginosa B L T S T S S A
Lymnaea (Redix) auricularia swinhoei Il I RIS
Melanoides tuberculata S DI S
Pila ampullacea PO T TR S S T S S S SR S
Pila polita O T N T D D N S
Pomacea sp. T T T R B
Sinotaia sp. T B

Trochotaia trochoides O I N T 2 T S S R
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Bithynia (Digoniostoma) siamensis goniomphalos

Opisthorchis viverrini'

Filopaluding (Filopaludina) sumatensis polygramma

echinostomes’

Filopaludina (Siamopaludina) martensi martensi

echinostomes’

Indoplanorbis exustus

Echinostoma malayanum?
Schistosoma spindale 31" (*)

Lymnaea (Radix) auricularia rubiginosa

Fasciola gigantica® (*)
Echinostome malayanum®
Orientobilharzia sp. *'"°(*)
Trichobiharzia sp.”'’(%)
Schistosoma incognitum?® (%)

Lymnaea (Radix) auricularia swinhoei

Fasciola gigantica' (%)
echinostomes '

Melanoides tuberculata

Paragonimus sp.*

Pila ampullacea

Angiostrongylus cantonensis”®
Echinostoma ilocanum'

Pila polita

Angiostrongylus cantonensis ®
Echinostoma malayanum *

Echinostoma ilocanum'

oL = = - T B > N & ) B - ¢ B

Burch and Upatham (1989)

Burch and Upatham (1989), Uszavd (2522)
41R UAYATR (2520)

Burch ‘and Upatham (1989), R3Wa (2524)
szasA (2522)

Kruatrachu et al. (1965)

Kruatrachu et al. (1968)

Bunnag et al. (1983)

Brandt (1974)

0 Malek and Cheng (1874)
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weel Lymnaea (Radix) auricularia
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ANOTE ON A COMPLETION
OF AN ORDERED SET

Prapat Wisemmongkolchai *
1. INTRODUCTION

Concerning composite morphism, we now consider the following
important " diagram - completing” problems. Suppose that we are given a

diagram of ordered set and ordered map of the form

g
X — Z
f 4
Y

We pose the question : under what conditions does there exist an ordered map
h:Y — Z such that hof=g?

2. NOTATIONS AND PRELIMINARIES

Definition 1 A binary relation £ on a nonempty set X is called an
order on X iff for every a,b,c, € X:

) a < a,

(1) a<band b< a implies that a = b,

(111) a<b and b<c implies that a <c,

@iv) a<bor a=bora>b where a<b will mean that a<b
and a#b, and a>b means that b < a.

Department of Mathematics, Faculty of Science, Khon Kaen University,
Khon Kaen, 40002
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Definition 2 Let (X, <) be an ordered set and x € X. Then :

(1) y € X is called an immediate predeccessor (successor) of
x Mf y < x (x <y) and there does not exist z £ X such that y<z<x
(x < z < y), we shall denote it by x~ (x™),

(i) x 1is called lower (upper) discrere iff either x is a
minimum (maximum) or x has an immediate predeccessor (successor)

(iii) x 1s called discrere iff x is both lower and upper discrete

(iv) X 1s called lower (upper) discrete iff for every x € X, x is
lower (upper) discrete,

(v) X is called discrete iff for every x £ X, x is discrete.

Definition 3 Let (X, <) be an ordered set and x & X, Then :

(1) x is called lower (upper) dense iff x is not a lower (upper)
discrete,

(11) x is called dense iff x is both lower and upper dense,

(ii1) X is called lower (upper) dense iff for every x £ X, X is

lower (upper) dense,

(av) X is called dense iff for every x € X, x is dense

Definition 4 Let (X, <) be an ordered set. Then :
(1) A nonempty subset B of X is called dense in X iff for
every x, y € X, x <y implies that there exists a te B such that x < t <y
(i) A nonempty subset B of X is called strongly dense in
X iff for every x, y € X, x< y implies that there exists a te B such that
X <t<y.

Definition 5§ Let (X, £) and (Y, S*) be ordered sets and f: X — Y be a
map. Then f is called an ordered map iff for every x,ye& X, x <y implies
that fx) < f(y).

if an order map 1s an injection, we call it an order injection,

if an order map is a surjection, we call it an order surjection,

if an order map is a bijection, we call it an isomorphism.
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Definition 6 Let (X, <) be an ordered set. A cur in X is a nonempty
proper subset B of X such that

(1) if b e B and x<b, then x¢ B,

(i1) if be B, then there exists a t € B such that b<t.

Definition 7 Let (X, €) be an ordered set. X is call complete iff every
subset of X which has an upper bound has a supremum.

Remark From the definition 7, X is complete iff every subset of X

which has a lower bound has an infimum.

Definition 8 Let (X, <) be an ordered set, a completion of (X, <) is a

T E I\ NN \° .
system ( X, £, i) where (X, £) is a complete ordered set and 1: X — X
is an order injection such that if (Y, < ) is a complete ordered set and
j: X = Y is an order map, then there exists a unique order map

k: X — Y such that koi = j.

Notation Let (X, <) be an ordered set. Then we shall denote

Ly = {(xe Xlx<yl

L Dis (X)

{x ¢ X | x is lower discrete },

L Den (X)

I

{xeX | x is lower dense }.

3. MAIN RESULTS

Theorem 1 Let (X, <) be an ordered set. Then there exists a completion
(X, <0 of (X,9)

Proof Assume that (X, <) is an ordered set. Let

—; = { BcX | either Bisacutin X or B=1L, for some xeL Dis X) }
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Now, we shall show that ; #

case 1: X is not a densely ordered set. Then there exists a y € X such
that y is discrete. So y & L Dis (X). Thus L}, e X

case 2 : X is a densely ordered set. To show that L, is a cut for every
x € LDis(X). Let x £ X be orbitrary, Clearly, x # min (X). Then
O c L, c X Let a g L, and b<a Then b<a<x, so bELK.
Let c;ngﬁ Then ¢ < x. Since Lx is strongly dense ordered in X, there

exists a t g L, such that c¢<t<x. Hence L, is a cut. By case 1 and

case 2, we get that X # O
Define < on X by A <*B iff A B forall A, Be ;

Step 1 It is clear that ( X ,S*) is an ordered set

Step 2 We shall show that X is complete. Let Y be a nonempty subset

of X such that Y has an upper bound. Let A be any upper bound. Let

#o_ YA If A" = L_ for some x &L Dis(X), then A¥e X
Ae Y" X ’

Suppose that A" # L for all x £ L Dis (X). We shall show that A% is a cut
Now, for any A in Y, A ¢ A" Thus A* = A* Since A" ¢ X . A* isacut

or A=L, for some x & LDis (X). We get that @ ¥ cA"cx

@  Letae A" and b & X be such that b < a. Then a & A

UA
for some A € Y. If A is a cut, then be A. Therefore be Aoy = A af
A = Lx for some x € L Dis (X), then b <a < x So be Lx? it follow
hat, be. o A
that, SA Y =

(b) Let a EA#. Then a € A for some A Y. If A is a cut.

Then there exists a t € A such that a <t and t EA#. If A =LZ for some

ze L Dis (X). Then a < z. Now, A ¢ A#. Since A# # L‘x for all
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« eLDis X), Ac A* Let b e A® - A. Then be A®=(L,)° Therefore

z<b,so a<z<b

From (a) and (b), A# is a cut. Hence A#e X

We shall show that AF = sup (Y). Clearly, A¥ is an upper bound

of Y. Since AY is any upper bound of Y, AQ;A*. for all AeY. Thus
UA

=AeY c A*c Therefore A# g* A*‘ Then A# = sup (Y). This shows that

N
; is complete.

Step 3 We shall show that there is an order injection i: X — ? Define
i:X > X. by i()=L, for all x & X. Let x& X be arbimary. If
x £ L Dis (X), then i (x) = L’x £ ; If x e L Den (X), using a proof in the

beginning of this theorem, then LX is a cut. So 1(x) =Lxe X , and it 1s clear

that i is well-defined. To show that i is an order injection. It suffices to

show that for every x,y € X, x <y implies that i (x) <*i(y).

Let x,y € X be such that x<y. Clearly, L, < Lyh If L, =Ly,

then xeLy = Lx , a contradiction. Thus LX C_Ly. Hence Lx <* Ly’ Therefore

. *
1(x)< 1(y).
Step 4  Assume that (Y, £**) is any complete ordered set and j: X = Y

is an order map. Define k: X — Y in the following way : Let A €1 (x).

Then A=L, for some x € X, define k (A) = j(x). Let B e X -i1(x). Then

B is a cut and B# 1L, for all y e X, define k(B) = sup (G (B))- Clearly,

k is well-defined. Using a proof in the beginning of this theorem, we get that
k is an order map

Step 5 We shall show that koi=j. Let x&X be arbitrary. Then koi(x) =
k(G (x)=k(Ly) =jx. So kei=j.
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Step 6 We shall show that k is a unique. Suppose that k- X = Y is
an order map such that ki=j. To show that k (B) = k (B) for all Be X .
Let B e X .

casel : B= L, for some x&X. Then B =i (x). Therefore we get that K (B)

=k (@) =keoi(x)=jx)=k((x)=k(B)
case 2 : BxLX for all xeX. Then B is a cut Now, we shall show that

WL
B “be BD let a €B be arbitrary. Since B is a cut, a<d for some d g B.

WL L

Thus aeLj for some deB. Therefore ae gb- Then B SpeRpb On

be

UL
the other hand, for each beB, L, c B. Thenb ¢ gb = B. Clearly, for each

. U i (b) U L \ . U(b)
beB, i(b) = L. Thu%eB = beB b- Hence i (B) =ben

U(i (b)) U L : . v :
be B “pep b= B We get that k B)=k (i(B))=k 0i(B) = j (B)

= koi(B) = k(B). Hence kzk' This shows that k is a unique order map.
U

Theorem 2 Let (X, <) be an ordered set and (X, S*, 1) a completion of

(X, <). Then the following properties hold:

(a) If x is lower (upper) dense in X, Then 1(x) is lower (upper)

dense in X

(b) If x is lower (upper) discrete in X, then 1 (x)is lower (upper)

discrete in X .

(¢) If x has a minimum (maximun) element a, then i(a) is

minimum (maximum) element of X .

@ If X,2) is discretely ordered set but not complete, then

(X ,<) is not discretely ordered set.
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€ If (X, <) is densely ordered set, then (i (x), ) is strongly

dense in (X ,S*).. (therefore { X ,ﬁ*) is densely ordered set)

() If j is an order injection, then the unique order map.

k: X — Y such that koi=j is an order injection.

Proof
(a) Suppose that x is lower dense. Then for every y & X,

w

y < x implies that there exists a z &€ X such that y < z < x. Let Ag X
be such that A <Rk 1 (%)

case I. A = Lr for some re L Dis (X). Then A = 1 (r) Therefore
i) <*i(x). It follows from i is an order map that r < x. By assumption,
there exists a t € X such that r < t < x. By Step 3 of theorem 1,
i< im<icandi@e X

case 2. A is a cut. Then @ < A. Since A < 1(x), A i (x).

Let wel, - A Then w<x and w £ AS, so there exists a ue X such that

w<u<x. By Step 3 of theorem 1, i(w)< i< i(0. Thus

. C ) .
LWCLUCLX. Since we A%, a < w for all a € A. Then A C LW, it

* X .
follows that A C LW @3 Lu CLX. Hence A < Lu < 1(x) and Lu =1{(n)e

X . This shows that i(x) is lower dense. Using a proof similar to the

proof of a lower dense we can show that if x is upper dense, then i(x) is
upper dense.

(b) Suppose that x is lower discrete. If x = min (X), then x<a
for all a € X. Then i () <" i(a) for all a € X, s0 i (x) < A for all
AES(—. Thus i(x) is a minimum of ; Hence i (x) is lower discrete. If
x# min (X), then a y € X such that y < x and there does not exist zg X

such that y < z < x. By Step 3 of theorem 1, i (y) <*i(x)

Suppose that there exist an Ag X such that i(y) < A<*i(x)
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case] A eim (i). Then A = i(a) for some aeX. Thus i (y) <" i(a) < i (x).

By Step 3 of theorem 1, y <a<x which a contradiction.
case 2 Ae X -im (i). Then A is a cut and A#Ly for all be X. By

assumption, Ly c A CLX

subcase 2.1 Lym & . Then y = min (X) and L, ={y]}. Then
@ < A c{y]}, a contradiction

subcase 2.2 Lyx @. Then A # & If y € A®, then a < y

for all a € A. Therefore A C Ly impossible , so y € A . Let bELX - A,

Then b < x and be A® Thus y <b<x, which a contradicts to x is lower

discrete.

By case 1 and case 2, we get that there does not exist an A& X such that
1(y) <*A <*i(x). This shows that 1(x) is lower discrete. Similarly, we can
show that if x is upper discrete, then i(x) is upper discrete.

(¢) It follows from Step 3 of theorem 1.
(d) Suppose that (X, <)is discretely ordered set but not complete.
Then there exists a nonempty set A which is bound above but has no

supremum. Let L{(A)={x & X | x<a for some a £ A i,

First, we shall show that L(A)EF{. It suffices to show that
L(A) 1s a cut in X

() It is clear that @ c A. Let b ¢ A. Then be X. Since X is
discrete, b is lower discrete . If b = min (X), then b<a for some a £ A. Then
be L (A). If b= min (X), then there exists an x& X such that x< b . Thus
xe L(A), so@ < L(A). Let we X be an upper bound of A. If weL (A),
then w < a for some a € A, a contradiction. Thus w ¢ L (A). Thus

L(A) cX. Hence @ < L(A) cX



]
@

26 sasinmmand vy, UR 23 9tufl | unnee-ihney 2538 A NOTE ON A COMPLETION

(i) Let a € L(A). and b< a Then there exists a t € A such
that a<t. So b<a<t.Then be L(A)

(i) Let seL (A). Then s <t for some te A. Clearly, A c L (A).
Thus t € L (A)

From (i), (ii) and (iii), L (A) is a cut
Next, we shall show that L (A) ;ﬁLX for allxe X . To prove this,

suppose not. Then L (A) =L, for some yeX. Clearly, y # min(X). So y is

y
lower discrete, there t € X such that t<y. Thus t € Ly“ We get that

teL(A) and b<t for all be L (A). Then t is an upper bound of L (A)
which implies that t = sup (L (A)), a contradiction. Hence LA¢LX for all

x & X.
Finally, to show that for every B 87{, B< L (A) implies that
B<*C <* L(A) for some Be X . Let Be X be such that B< L (A)
case 1 B :Lr for some r € X. Then L. PN L (A), So Lr c L (A)
subcase 1.1: VS @ . Then r=min (X). Let seL (A) be such
that r<s. Thus @ © L, CL(A), Hence B<' L <"L(A) and Lye X
subcase 121 L # @. Then @ < L < L(A).
Thus @ < Lr CLS. let se L(A)-Lr.Then r< s .Since seL(A),s<u
for some ueA.Then r<s <u, so u € L (A). Thus chLuCL(A).
Hence L <" L, <"L(A). Therefore B<'L, < L(A) and L, e X

case 2 Bis a cut in X.Then @cB,so DcBcL(A).Let ceL(A)-B.
Then c<v for some veA, so veL (A). Thus BQLC o Lv < L (A).

Hence B S* LC <>k Lv <* L (A) and LV ¢ X . From case 1 and case 2, L (A) is

lower dense in X . Hence ( X , <) is not a discretely ordered set.
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(€) Suppose that (X, <) .is a densely order set. Let A, Bg 32 be

such that A <* B. We shall show that there exists a Ce i (x) such that
A< Cc<B.

case 1 A =L for some xeX and B= L_ for some y € X . Then

y

L. < Ly? so x < y. Since (X, €) is densely ordered, x < z <y for some

zeX. So Ly < L,<'Ly and i ()= L, & X

y
case 2 A =1L, for some xeX and B is acut in X which is not equal

o Ly for all y £ X. Then Lx <* B, so LXCB, If ngCg then b< x for all
b e B. therefore B ¢ Lx ,a contradiction . Thus x & B. Since B is a cut ,
x <z for some z& B. Thus x is an upper dense, so there exists a

we X such that x < w<z It follows from i is an order injection that

i (0 <"1 (W) <" i (2). Therefore L, <" L, <*L__ since z¢ B, L, C B. Then

% * * % [ —
LZS B, so A:LX< LW< LZS Bandx(w):LWEX.

case 3 A is a cut in X which is not equal to L, for allxe X and

B=L, for some y & X. Then A<*Ly, 0 A C Ly.Let we L -A. Thus

w<y and w € A®. Therefore A L, L, so A<*LW<*L},:B and

[E—— y’
iw) =L, e X .

case 4 Az L, for all xeX and B#L_ for all y e X. Then A c B. Let

y
be B-A. Since B is a cut, b< ¢ for some ce B. We get that
i< i) Thus A<"i(®) < i(c)< B and i (b) e X

This shows that i(x) is strongly dense in X, it follows that

(X, :5}3 is densely ordered set.
(f) Suppose that j is an order injection. Let k: X — Y be the

unique order map such that koi =] Suppose that k (A) =k (B). To show
that A = B, Suppose that A # B. Without loss of generality, suppose that

Ac B, so A< B
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case I A and B are cut in X . Then j(A)<  j(B), so j(A) <j(B).Let

y & i(B)-j(A). Thus j (@) <*y for allae B. Therefore sup G (AN < y.
Now, we have that y =] (b@} for some bOE B. Since B is acuf, b@«:bl for

some b; e B. Thus j(by) < j(by). Then sup ((A)) <y =iy
and j(b,) <" j ()< sup (j (B)). Hence k(A) < K (®B), a contradiction

case 2 A=L, for some x &L Dis (X) and B=L_ for some y¢ L Dis(X).

y

Then sup (j (Ly)) =] (x7) an sup G (L)) =j (y"). Therefore j (x7)=j(y"). Since j

is an injection, x’ =y . Thus x =y. Hence A=B, a contradiction.

case 3 A is a cut in X and B ::Ly for some x € L Dis (X). Then

A <* Lx . Now, we have that sup (§ (Lx)) =j(x7).Then sup j (A) =] (x).

Then j (@) < j(x) for all a € A. So a < x for allag A. Hence A= L,

a contradiction. o

case 4 A= Lx for some x € L Dis(X) and B is a cut in X . Thus
. Loy wE ok ) .

sup GA)) = jx)< j)< sup(GB), a contradiction.

This shows that A= B. Hence k is an injection.

References

1. Mcshane, E.J.;and Botts, T.A. Real Analysis, D. Van Nostrand Company, Inc. 1959

2. Stoll, Robert R. Set theory and logic, Eurasia Publishing House (pvt.) Ltd., 1976.

3. Wisetmongkolchai, P., "Classification of some Complete Ordered Semiring"
Master's thesis, Department of Mathematic, Graduate School, Chulalongkorn
University, 1990



2318 uv. 23(1) : 29-34 (2538)

N5 UIUNSWEINS AN LI GLLe 6L 92094

wéw%ﬁmmg

(Resource Partitioning and Interspecific
Competition in Snakes)

/ Michael Stanner*

Schoener (1974) UnIMaAIEATE1RWINY HuNAI9Y nasuilatTu

ningnsseuinerfinueedmd (Resource partitioning) A MNNETN ANHUANANY

lunsldniwensmstinavesdniudazslauazszyanin fadrdyiindne Ae

9 o B s edo ° a P o v Y v
mwumﬂ%mmm‘zfm’mummmuwmjmﬁmmzmmmmmﬂgmamﬂm

at1vanna luLFnnuils TEddmuins nsudeluninennsflunumiieazan

nsunuehugeiussndednineddoag lugumufaniu

MU NS TR M N E IHVITY

¥ !
nsutitluniwensiiaduiiasainnig
ungushudeduiiues Vit (1987) T9d1309
TUIUTBIYNANIN

“dImANUToTIN U uT Ty
e - J/ b % e adf ¢ o e
wanylidraziatunuda lueamvsaniauia lu
taquis  azdesiiuaseguuunguauyeegluuin
- o ;
Adae  wleulugurusesdndianuaaudou
IngyadgAnmsnuas”

wsl Connell (1980) ufiadn nisuiatiu
ninennsliviaziaouduiusiunisunsug

WedusewINTiea  woznisutatiunswennsg

2AlURATINAT AN LT UFAIn1enI83nNe
- <4 el o & W [P X
YIONNATIVIEAINNATUNBUN RYNTIRED
tiatuazinendeegineiu Deuddinisusn
£ [ v
WulamuIMaIaInN a9l aanaav sl atiun
afagdaaiufliamsaagUlddinisudieily
D T PN L R L AT RGP T KL RITE R 0]

UsanuBInIweNnTNLINMSUN LY IV

nrsutatuniweansluunaquilay
H798904 Pianka (1973) T4na1991 danisiline
asdmdazutivaanlsiflu

(ecological niche)

* Department of Zoology, Tel Aviv University, Ramat Aviv, 69978, Tel Aviv, Israel.



30 nsansineenaad vy, 1 23

doutiat FBundninunsile (niche dimension)
UHRA e WS Qﬁﬁfsuumﬁ;mj@’xﬁam:ﬁa
F1uinan Magnuson WATANMY (1979) NAEN
3 @mmmLﬂuzuwmmmmmauwmmﬁm
L%’B‘E}ﬁﬂ’)%&“ﬂ?’u mmmﬂuﬂmmmmmﬂm
dnTidanfiu Schoener (1974) utlwenfifveani
sanlUEniflugtiuudanazszand  (annual
cycle) gﬂLmU‘Nﬁ%ﬂiﬁﬂu (dial cycle) me
mamé{wmm%{g gmaw@%mﬁ’mmmm i
LATIUNATRAMEE

1

=
LAE

paLTeU ﬂizmmmmm
(1972)
- , et | d

AnUIEUIENNAN aedRiniumtieey

{ma  Arnold Hpin  “guild”

y . 4
Nnar fams inainae

dnAdevanevinuseudn gﬁmﬁﬂ@fg
lunndaranfineofuinazwlelunineins
vpineiy (Arnold, 1972; Reichenbach UA%
Dalrymple, 1980; Kephart, 1982; Toft, 1985;
vitt, 1987). Arnold (1972) na1adanngiiaiiu
vrﬁ*wmn%mdwim’ﬁuﬁ@wumwwﬁmmm?
i laiwunsudediug sy 7 1 s
me%ﬂmﬁﬂ vitelugiuinan Toft (1985)
drmanisuteiiuninansnieluguauresdnd
Lé@ﬂﬁmum:ﬁmf?@”L%uﬁm%ﬁuumwmudﬁ
qLmaﬁumwmna‘nu@ﬂwawmﬂumuma I
mmmwm@m@waunﬂﬂ mﬂmmmﬂmm
mmﬁmmm%mwmmqmﬁmmvmmm
HesgaRaLa @m\ﬂ,inmmmwm@ammmm
Augns gewlssnwintiy e Feanuazny
ymlvamnsudenenifludaudes | Bnldld
sodugmsgnauidannsdaiinnd dylenga
{Shine, 1877}

Aty 1 uasIau-tiay 2538 msutstlunswenns

Schoener (1974) ) Ilanuiudn
wmamwnummqwgummmﬁumwmﬂmm
Tihavifsades  warzwandunineans?
13lnaviansaunsesldls (exploitative resource)
uaznnsWnanluRanssnlsyanduassgianeons
wuunania (binary) nanmeldlauieldlila

B ¢ b2 i
wananidduaustiagesdniiinauey
annudftyreananlunisiuninginsiazan
Yeuas  waninariiingegafiazaiAnaiuau

. oA d o
spetaananelufunils  WeuBuuifisuadiu
drfryreananfueiws  dndieyluuiion
Baady  azudeifuaimislagnisiuenis
wansinaiuly nusfinangnuiaidunnifull

Mo ! v« = [ o @ ad
LF i By 10 Tiia agiaumu Aaziinan
ad u‘/ + o lﬁl ¢ = 1
e 2.4 Folusreafiadeliinaanasianism

@ o < & -ﬂl ¥ i 1 o
awngasedn  Aniwdednanldlinineins

pafnd  edaalsfann Dauddnnanlsld
NFNENINTIAA R lndinae
(mediating factor) salimau 1 fihminenns
Ipmsa W 2197 LAY LLM@QW@%@’MH nann
AadnanainisoenunAuRAnAatl axfidou
Fagaanigiriueauteduaasisazsin Wenann
ﬁnw’luﬂ;mmmﬁmfﬁm{f@ Tneanzadgi
miLmaﬁuﬁwmmmméa’wmé@L%@mﬁu
(ectothermic predators) dlasuminatnedadla
(intensive foragers) ANAYINANATYLIUAUNINZ
gﬂLmuﬁ@nﬁmmﬁminQui%u@ijﬁuﬁwq:
Uszarduninnindnilaengu  Toft  (1985)
$EIIUIN ﬂ'ﬁ’iwﬁwmmuﬁﬁmﬁlmﬁuﬂmﬁﬁmm
goegAnmifanisutivifunineginaaat  ua
atdlsfmuinienifefuifty | ud e
Lzmﬁuw%’wmmmmﬁuﬁ@'ﬁﬁ%’\muﬁfﬁﬁmm
Toft uardnunnnazuUspaniilugiutos an

Tla



misudetuniueings NsEsIEans v, 19 23

Nl

- . o a4
gauugifduninainsgnafiauilen
= e} ] ;3
wWilnavteasauaredlaild  wenzanuganu
fausasdnTinarasiseldludadiouidioy
AuAINaA ufeusniauandeuvianun
Magnuson WAZATUY (1979) fananadn 4 ufy
dndinesiu  gruugiftelddudusanising-
d oo omnd v o ¥ o
inagiuifou 7 Mmheldls dolu anmgide
I nfifuiiwesflanneiing ety
dlszrnsegfluaniaswunudy  anndnges
UszansfiazFuunaueaudsdusuiiaasasay
ATRIUUANBIUUAR (basking  sites) TviAUIY
AnlusToiy deluguniadunumiy
sanslnaindeseudnatlaniemnnufeu (thermal
niche) WazUNAIDg A EIUNAEIDE

UnAdaunevinussuia N duius
INIUAvesdRSiumiiouasgranamang
1999UUNHINNEDNY  (preferred  body
temperature)  IWs1zd1gnMY TN BY8IgeN

' o = = LE% 4
arlianunsofumdiesuialug/lé  ilesarn

s ! . o vy o oadppy
guudAniundtaztesmials  Faldduny
ugaessiln luana Crotalus MiuaiinFunwm-
sndeiuluiguadvefidy auigauitsny (Moore
1978). Mushinsky WAz Hebrard (1977) uay
Mushinsky wazani (1980) 14 radio-telemetry
Anmgrdstiniiiusiadunninsiedulusy
aeidoun  aufgendninudnilaauduiug
IEMINTIHOMNTIBIg M RT W aLazTady
1 ndaneafen Wy undidiagandy damns

AanssuszantluardsunsAanssuseandu

nsunsueuaiuswiguaazating
Tlanwsoaglduidn iy Plat (1969) Anwy
ana  Heterodon sesrtiaiitluafinduwivisnse

atvd 1 uaneu-Duiay 2538 31

U129 ﬁmw%w%@uﬁ’u@a’wﬂ%mw
mn‘Lu@hummme%gjmﬁﬂ duilszneuyes
awns Avauden Famzianssudsyant uaz
FmaTnanssulsza1ii  Reichenbach  uas
Dalrymple  (1980) ﬁé‘\ﬁaﬂ‘kﬂg Thamnophis
mwﬁm%ﬂmﬁm%mwm?n&i@ﬁuiui"ﬁi@“lai@
anigauiTnawuan finstdeuiulugiuees
meﬁ@gmﬁ‘a pluuufanssn@e  aonfeu
namsiuezemns  uludaReuiey J
uilnaewnslulinudesndndauviledongy
PWIAATL Uananteamns0ene s la
Wimauiuvatadu  Reichenbach  uax
Dalymple  Asfuilygiudn e wnshiifutlade
«f’]ﬁ’mm'ﬂmwﬁmfﬁ%mmg AT TU BN
ANy 1A S T UN s g Feulud
mmﬂmgﬁLﬂufﬁﬁm%mwwﬁnﬁiaﬁu (Reichen-
bach Dalrymple, 1980) agalsfimnu
White Kolb (1974); Hart (1979)

Kephart (1982) 1dsenudeannuiansaman

ey
Uay LAY
91 mmﬂumLﬁmmmnmmummﬁw

wdmgﬁmmvﬂam wilidraziiunaiion
AINFANITTNNININUTREN1IzaaalanInsn
i:udwg%\m@wﬁm

d w
univgaimsunaueanstuve sy

Vit (1987) 'Lﬁmwmﬁudmﬁ@ﬁ@@ﬁdﬂ
dnTansriiaunaueiudaduninensiunidelydn
{(Multi
Variate Analysis of Variance) LazA1iaiemalLs

AL FADANATITILLY  MANOVA

A 7 vesilavneiliaionun saakantanssny
neEviaring 7 Wwiwesdeaiulagazlfiasnns
ursugeutsdiusenierinuesdndllls ez
a1aiidaliudlfin ladinemed MANOVA
FuanlilddilededRsng 7 WansanniA



2 ¢ dEdr om
kvl PHOTIEWIET Uy, un 23

uasaudarinddeadouivg/ldFnmnfiaauiauie
desfimwin mziﬁ‘ﬁﬁﬁ@ ANSALATITAATRLLY
MANOVA
wwaeilFsing ) Heudndtyliviniu uarvala

atvazidaeuan  Adelduiuey
Aamey MANOVA T Lildaniladennu
drdtyasfifisine miuuAninuaiuani
(Reinert, 1884 (a), (b) ; Reinert uaz Zappalort,
1980).

Birch (1957) N&17I1 NATUNILENLL
duninennsfausesdndaesiniuagiuteuly
il 12 20 [ |
yEaaTAenUT A NLsENNIANaNUAS

N, nnsgdeuiuaeeilanieiing (niche
overlap)

9. ANAITATAINTNEINTTINTY
Aniaansniiatiy

A Annuudsuluanugananynl

] [ o am, o d‘ -ﬂ’ <
gasn1sduiugresrilalanioviis  saluwa
laennannnisuAaue L eduiu

drvnnilaneiinaiinnsandeutuatng
s Aldldvungandy Snnsunudauaediy
fuseuinadmiiasesailn  manzasiinisigad
dminensiueg lulTuuadasdensldld
it ¥ til © % o t U all
aeagvizeld Tavinldennuazeeldussguamiag
AnsluneUUR (Connell, 1980). Handntiu
& @ & ‘L’ & t 4 le/
Ynansrdndiaesmnatudalallienduinneing
arutsenisinfendu  srdsiinnsaziatianiy
Peuladsenisfany  (Reichenbach uat
Dalrymple, 1980).

@

ST INTUMSUN VIV

Wiens (1977) snerudniinafigaidn
dndansriinndeunueiugsduiuagandluseg

Agaddn  Aedaesniatiulagdiunszuiunis

]
U

atufl 1 unTAL-SuIAY 2538 msLdethiraueng

ATmuANITIN (coevolution) lUaRANNGE LAZ
nTNeENUNTETeABN WA A NANITTN g an
o w o o A R
NNNUTNTTUHIBNAY luGastiunaritauly

- Prs 2 o v, P
andseznnsuile  Aanfwennsdudazidsunn
aiasaansrazioanduudulidnazitu
o i G Wb 1 t ng
srovinaduvitesn  onEEuiingsuaunng
13 G
ASmiuanassasiainazduwman Aol Wiens
@ 8
WU FaadmuanefoNuULil LaznITLieue
utetruszminariipuasdns Widumeiiunasarii
fendnfunisigaunsnenewisiduatedu (lu
FalToudeududadnguan ) Jumgld
d: . e .o o x .
GewlvwmanifenudAyuinau - v ilania

Favarariinarindisangeduninansiuan

W
1%
£ e

Uanas wanaini thauyidngriiosn q lu

guaRgafuinsunue it uuA s ITL TR
Uszansassguiazsiainaziinonunuiiuy
geaamdnaiafiamsnazuld  (maximum
carryinge capacity) Vitt (1987) A3duilsgudn
Srauyfdadinisunugsudsduiureminegins
Tomsngnsvil nsursudeutdediniunsanii
WU ) Afauiniu wﬂuudmmgﬁﬂmﬁwﬁa
ningnnsiulisiaae viaBnituuieie i
mauaututeiuiutes

ag

b g 1 8/ ¥ &

anngedienaradaesiu dwnnnis
unaugaigstuninannsinaz 1518 (exploitation
competition) LiRATUANEITNTNR fRnAasd
NIWANLENTLNIU (interference competition)
(Birch,
et = e d‘ 12 v - 1 ad

1957) fanAdedlsieeudn  gadasing 7 &

‘ el P PN
seudNdnInusliaTunInaa iy

ANnUTLTIuRLNaG (Gregory UAALUY, 1987)
NFIZANAAUNTU  (home range) UBIIUNANY
gfia luguauAnaiuin sgdeuiuatnaning



nisudstiunswenng

219N UATNIIANARIBsguan il luuma s
194 (communal hibernaculum) ﬁd?@mi@iﬁ%ﬁ
furesgransianarssialufivaudeuion iy
(habitat conditioning) Ui gilasing 7 nuiy

) C x
Tilusdned  FedunisunsuesunIussudng
e

RS -

e, o b =10 @ J
silavssgasazlilifiatu fsepllddy gfludedd
Tmsunsuthutadussinatateuuindssinm

af
WU

¥ o
HEHENFG RN N

Arnold, S.J. (1972). Species densities of

predators and their preys. Am, Nat,
106: 220-236.

Birch, L.C. (1857). The meaning of competition.
Am, Nat. 91:5-18.

Connell, J.H. (1980). Diversity and coevolution
of competitors, or the ghost of
competition past. Oikos. 35: 131-138,

Gregory, P.T., Macaratney, J.M. and Larsen,
K.W. (1987). Spatial patterns and
movements. In: Snakes: Ecology and
Evelutionary Bioclogy (R.A. Seigel,
J.T. Colling and $.5. Novak, eds.),
pp. 365-385, MacMillan Publ. Co.,
New York.

Hart, D.R. (1979). Niche relationships of
Thamnophis radix haydeni and
Thamnophis sirtalis parietalis in the
Interlake district of Manitoba. Tulane
Studies in Zoology and Betany. 21:
125-140.

Kephart, D.G. (1982). Microgeographic variation
in the diets of garter snakes. Oecologia

52:287-291.

nsmsnenans v 90 23 atud 1 uaneu-Suiey 253

'
=4

a2
Lo

Magnuson, J.J., Crowder, L.B. and Medvick, P.A.
(1979). Temperature as an ecological
resource. Am. Zool. 19: 331-343,

Moore, R.G. (1978). Seasonal and daily activity
patterns and thermoregulation in the
southwestern speckled rafile snake

(Crotalus mitchelli pyrrhus) and  the

Colorado desert side winder (Crotalus

[}

erastes laterorepens). Copeia 1978:
439-442.

Mushinsky, H.R. and Hebrard, J.J. (1977} The
use of lime by sympatric water
snakes. Can. J. Zool. 55: 1545-1550.

Mushinsky, H.R., Hebrard, J.J. and Walley, M.G3.
(1980). The role of temperature on the
behavioral andecological associations
of sympatric water snakes. Copeia
1980: 744-754.

Pianka, E.R. (1973). The structure of lizard
communities. Anm. Rev. Ecol. Syst. 4
53-74.

Platt, D.R. (1963). Natural history of the hog-nose
snakes, Heterodon platyrhinos and
H. asicus. Univ. Kans. Publ., Mus. Nat.
Hist. 18: 253-420.

Reichenbach, N.G. and Dalrymple, G.H. (1980).
On  the criteria  and evidence for
interspecific competition in snakes.
J. Herpetol. 14:409-41.

Reinert, H.K. (1984a). Habitat separation
between sympatric snakes populations.
Ecology. 65:478- 486.

Reinert, H.K. (1984b). Habitat variation within
sympatric snakes populations. Ece-

logy. 65: 1673-1682.



34 nsmsmeenaas w1 23

R.T. (1980).

{Crotalus

Reinert, H K. and Zappalorti,

Timber rattle snakes

horridus) of the Pine Barrens: their

movement patterns  and habital
preference. Copeia 1880:964-978.

Schoener, TW. {1974). Resource partitioning in
ecological communities. Science. 185:
27-39.

Shine, B. (1977). Habitats, diets, and sympatry
in snakes: a study from Australia.
Can. J. Zool. 55: 1118-1128.

Toft, C.A.
amphibians and reptiles. Copela 1985:

1-21.

(1985). Resource partitioning In

aifufl | unsay-Tnay 2538 misustunswenng

Vitt, L.J. (1987). Communities. In: Snakes!
Ecology and Evolutionary Biology
(R.A. Seigel, JT. Collins and S.S.
Novak, eds.), pp. 335-365. MachMilian
Publ. co., New York.
Wiens, J.A. {1877}, On competition and variabie
environment. Am. Sci. 65: 590-597.
White, M, and Kolb, J.A. (1974). A preliminary
study of Thamnophis near Saghen
Creek, California. Copeia 1874. 126-

136.



3308 ww. 23(1) : 35-36 (2538)

LAsnaoadaeos

ar = &
YIEIEISLII8IS

as

@t =3 =% &
Jsnfuaavsnedidnnseling (Electronic Mail)
P . A awlye o o
aauuedidnnseiindvzenianiualu
R e Y 4
Tove9Bd (E-mail) unisReansdayaaini

O «
wistllgnTiuilasinaannuiiaga

E-mail 1navuldasls
auFunuITee E-mail  sufauiann
{AsanTs ARPA (Advanced Research Project
o @ d‘ Wt & G
Agency) Tesanianing Tqldiinisafieie
depaNAamaiiunlunTe  Arpanet  TuUNN
{4 p - 4 N
P I E R T IR e A LRPR ot By
wazgontusAw 7 Wndeeiu vinldaauasald
winspenfamesiuiuld  warRaniieidnday
4aeansiuAe Electronic mail 1iuias
i - & 28 as ¥ f
IerFsaanmnEBidnnIsiindosnuldedisls
. o P VT o Ve
nausuAIRRINInRRarseall N Idnuneude
- wesita (Terminal) fisefy host
computer
- ganduw I sz unanad A
- 1ATRNENN3AeENT (Communication

Network) TS2UUARNAIABIIRILIIAEHaY

<ﬁ‘ & as ot b s + %
vﬁ@wimmmmmmmmﬂmqma

aavina TG ediuldedisls
AsENBINE A ldsannnIsdeanuung

o ol & o ' % @ o o
FITURAN uuﬂm:mmmWmmuwmmmung
© i
ar <

G s [ & b =
UAETU  Andulilasdeanisdadiudnalas
QzFAeNUan  address  datrunwlimensuns

UsTiNANADIIANT L (TaLATeRAalATaTNEAY
fnneivun  address nmsg e lianunsn
il ¢ & B ] G [ ZJ/ ﬁll a2,
derudayaliedignies) Safunisfisnazld
= @ Y ) el
Blualdffeel  account TBNINLUITULLATE
, - - g p 8wy a
dgpeufiainefuasfitnaraediud lfedfesd
account  atjUNAIRINEARNRAUADIITWRRATY
m (N AT | P N
aaiuinuandevetgniasdoyaasgnaslid
danemie udfaausnadananlu/ldfeazgnas
NAUNEIAUNIS

mail pusadee@kku 1.kku.ac.th

8 4 EERE)
- Yolasvniagnsy

At Tefiegvesnisdausuvging

o




a ¢ e o e &t
36 TTETINNEITET U4, ﬂ%ﬂ 23 AUuY T UATIAL-NUAN 2538

@l # ﬁ% $has
dredisgluuusannafildiu

infonnsiians

Return-Path : <thong@chulkn.chula.ac.th>

id AAG5658; Thu, 1 Jul 93
Received : from chulkn.chula.ac.th

To: pusadee@kkul . kku.ac.th
Subject: First Greeting

Date: Thu, 01 Jul 1993 17:30:39 + 0700
From: "Thongchai Rojkangsadan”
Status @ R

Hello P'Big Bird,

How are you?

Regards,
Thong.

Received : from chulkn.chula.ac.th by kkul kku.acth (4.1/SMI-4.1}
7:17:42 + 0700
by chulkn.chula.ac.th with amfp
(Smail 3.1.28.1 # 12} id mOoBLuZ-0003UVC; Thu, 1 Ju
Message-id : «mUoBLuZ-0003UVC@chulkn.chula.ac.th>
(pusadee sirisangtrakoon)

In-Reply-To: Your message of "Thu, 0T Jul 1993 13:19:26 BKK."
<9307010619. AAD5033@kkul kku.ac.th>

<thong@chulkn.chula.ac.th>

What are you teaching this semester?

93 17:30 BKK

gruiuranduasvzelsunsun ¥ luns
;e et ar -34/ @ o ¢
AeRannsWaunTuransTlsunsudon iy 1y

. ax =4 ar & k% &3 &
mail vuszuugind Andawd  lduuinueg

Tulesrendwauudnled CCmail sl T4
wsazsnazgnaanuuulilinuliie uazany
anursoasldsunsuufazfaayldvilauiy
dwiulanaiweszuupe  Jliusazauac
o alf N d‘ G -d‘ =3
QU W7a mailbox  ¥RdmueInay LAY
4 d e
puuneNgdin  wasiledanvunadadnuni

e v . v =y
iy Wedld  login Wngsruuazideninu

% T | ] 3 H & &
uasslinsuandanmunedads doudlddesnis
i & o [K-1:87
azgudennuluanunevtelifld  snaazg
Wevinda LaZANYINTY Yree1aaLfnInITas
faanviielufanats  tdsunsudszunana
fddaulugaslamdsldfldatunsafiazda
Aaanuitatufenanlldedldan  vieanaas

4 k4
mmwmmaumuwﬁm

L Jo :

wanandgliaunsnazdeanunelyl
@ t @ ‘ﬁ} k%3 @ ar t
fanguasdlf  (@antsldanuludnsusdinann
= 1'% ad s e ol + g W
fazsasinsmuuad lineglungulineu)
aatnueensldenudnEnsiAe M wmuangs
& ak - o =t ¢ P -
dEeunamalauFoulunsazeds a1ansd
L4 5&’ ; 3 o or o
Jasuaiursofiazdinistiulddaindnyaly
wiaznauls warludiuresinAnmaiesainisn
NazdsnulpaiunBidiguiu

IO T I T T ot RS T
Wivsuwensne 7 dwinatumiazlduuni
infamuiaulildviy vialeiaulades
Tngunsndedouusinad  1UsIunBnnasans

WATHUALTINNTRI nfansniame




AN WY, 23(1) 1 87-42 (2588)

o
=

/RT3 YU

fedfinalatimamids dlbdvanwihe B ssmliifaanuehlalinsesy wudis

waffoanaldlan 1 nszllas wio 1 manms vis 1 Medas vlesaladed
Iughafusidmsuailiyg
?Eﬁzmmﬁﬂmmqﬁaﬂééq5@3?1%4%}&aﬂm‘émﬁéﬁf@wﬂuaﬂ"geﬁf@ finstvusinesgiussaine
9 1y wesnass e 1 AlanSe anessy om 1 TI0d nassu 9as fvueliimely
mhedinnulumsdning Sambe s1 nsivuamglassewdoamdnmshlvld Filfitaanu

Wusumilsdudandumian Gasvmidmtumbyluwdyuss qldtdideuaslunsasde g wansas

W

INNANFETYDS W.LBY WATITFEITOU TN dmsuunanuinsiidususudyNas ‘vihe lag
wandssibusamiduinda g avil

1. ASAIUINAONEIY

msannuweidnd NdemhsliMsunesahlvmsdinnugzainiy  axpanani

o

Uymmilndieafiutasey TwwaaimsdnnalaglBiEmsaenihe sy g

& M ; & < P Yoy o <
o289 1 adszgune +1 lulesgasuy uaz +4 lulasaseny reliviedudluszo:

6 wudas shumisimnuliihiiadugud azagrnnngaissy +1 lulasganud  Auudiums
(1) 1 (2) 2 (3) 4 (4) 5 ( KKU '38)
gL o gansnuldihiadugud snadamniundfsmeasdudy

E E
1 4 T 5
+4puc P *+lpuc E, = E,
e 6-x --r-x N k(PG k(4pO) Mslanihaantne
€ - Bom--- L U =
! " ‘ (x cm)? [(6-x)cm] danTmsdauay
E. = snuldihandsza «1 0 ¢ k(1 KO k(4 140) e
1 i g e GHIREN
E, = amulww'wmﬂﬂi:ag 4 %c 2 C\}Z (G_X)zc\{lz
@ W <% b of kA o
We da aadawndndhdu qud - 4

VNI UTEg +1 [ C AU X em x 2 (6-x)? mngannsane
. i v e SN 2 _1._ = -—-2—-
k= eeenmalidhilen = 9 x10 MO <
9 G-x
C 3
DaaIINNEsN
6 ~-x = 2x
3x = 6
X = 2 cm

Frau @‘hmeﬁaumlw%ﬁmtﬂugué wadvenngaUseg +1 hﬂm@aanﬂ 2 (rufiues

s < 4 =S =Y s 1
* mernnand ﬂm%')‘ﬂﬂ?ﬁ?ﬁﬂ{ UM TIMINaeYsULnY 40002



&

a sty 4 ) @ s 1
38 ’z“mﬁmmmz’f%ﬁ vy, YW 23 aUuR 1 unneu-inney 2538 hunnuinmnees

2. WIUERIANNFNWUSTBIMDF I LATHINgaYNE

diFsulamun(Fsand)daaasarinduiusisonbaguuasiiaayind Minvide

u

59

wulefslila welisunsothusaimnmnuannaniuld Wuniundalumsiaudand Tuains
szugasanuFuiusshed quananuduus Aonsaaunamsling iiuinhesivselond

FanisiSumsEsy Neavidsaiiamaiaas 3 lusiiess

%ﬁ'mgm %ﬁiﬁ@%ﬁ%é&iﬂﬁ?ﬁ@&%wﬁi
i . Newton
Kilogram | ke + n
: i (kgm/s 2
Mass
Force

Energy,work, :

guantity of heat ,
Becquerel Hertz |

(1/5) (l/s) |

Auﬂv;[y(of ionizin (rs) ‘

Second T Acceleration - radiation source% Frc@ach/ )
T P A AN T N 1 ‘

T Coulomb(A.s) Far ad (crv) 1 !
% A e Power (
Cdpdmtmw -\ heat flow rate

Slg(l/Q). ' V/A>

Conductance -~

_~"Potential !
electromotive
force |

1 Velocity

Time

Mole mol

Amount of substance

Ampere
Electric cmwm

Jevree

Kelvin K

Thermodynamic
temperature !

«Celsius temperature .

L : (C)eT(K) 273.15) Mdgmfﬁt flux  Magnetic flux density j
Candela | od fme /2B 72000 Lumen (cd.sr)

— ] . ; :
Luminous intensity M\*{/\» Lad@gm{mr?e o

I
WUIELES I /ﬁ;ﬂinous flux Hluminance

Radian rad / B ) ) . . .
- § N\ZLLE‘!@\}MU?H§'¥M VUIEBUNNE uas%mwﬂz@m:uu 83
Plane angle - v ) = o
’ = -~ wwuny wnete ANy
wudss vwneds sy

o

ﬂq@mﬁ’ﬂhuﬁ,(/ report CED-78-128,0¢1.20,1

5




]

winweinensed  Tsorinenaed v B0 23 aduf 1 unnanSun 2538

S
pr=]

3. mswdasnidae
Tywitinefeanuliiulaliindnwlumanay s msudasvihaainmhawil iy
Snmbawiie Ez’éwaamaﬂﬁmmwmﬁmmaamﬂu 2 wuu Aa
3.1 mawdasmbaamnimambelsaidumbodn wSembadadumieluy Wy
25 gnunediiadwes Ju fignuiadiues w3 0.5 annariuns 17 59
3.2 mswdssmbsriambenil i@ nmmbeviisidiueasmheiy Wy 1 o
Alawns #ils wia 1 anwnadiums 7 anunAfva
Tumsudtlywdnsasid msszodududfissatade asudtymilildadaniemayn
Tywr gunaumsuntlan dasnmuamafuiudsemmihsiaesinsemsudas vdamntalda
Suiug TssasUSnandnidudmfurniy @faums s ldanuduiudiBesunismany
Fuudfsaemsnnuaanin a‘mu%@am%é@fﬁﬂimmag wngmRiuesILing Nasyasnds
vndymitldmudelihnn  deifady
518819 1 W 25 gnunadiindins Thgnunediues uax 0.5 anunafues i 55

m

ol
14

Wl 25 anuARRanung fingnunafiums

-3 5 o - o -3 LA
Imm = 1x10 m Lidssleminindglasse m - 10 wufuaums
3 -3 3 . o & o o o e B
(I1mm) =(1x10 m) IDMAIEUTNENYN TNNINANINUBY
3 - 3 o o w a
I1mm = ixi10 m nszanamawin iy
o & 3 -9 3 I o
MUY 25 mm = 25x10 m tan 25 AUNFBIUN

a e = -9
25 gnunaniindes § 25x10  anunefes  meu

W 0.5 gaunedwas 19 99

-2 o = -2
1x10 m = 1 cm Wslaninndiguasse c =10 @ufuaums
2 q W W I 5 pupni
I m = 1x10 om lzfmmgaiaeLaﬂaﬂmaqmamqwm 1 m uhcm
3 2 3 o & o o ¢ o ¥
(1 m) = (I1x10 cm) BNMAENNINENTN  dumMsENamnual
3 8 3 e . .
1m = 1x10 cm nsznedaanlulunadu
3 5] 3 & o
0.5 m = 0.5x10 c¢m 8 0.5 AUVIFENTN
v & 3 6 v o v, 3 4
MUY 0.5 m = 0.5x10 cc mawmmgﬂ cm A cc

- 6 o
0.5 gnwnadiues i 0.5x10 3% mau

s

gRd1e 2 2 1 menilawas G0l waz 1 gnuadues G7 anunAive
38

WY 1 eSWBlatNas  Nals



o

5 el P =) @ @ g
40 215%15’3%’!8?&%%’? yu. YR 23 euuR 1 unmew-liuing 2538 iBurinusinneges

3
T km = 1x10 m
3 v o &
1 km = 0.5x10 M (WSIEM I M =2memuY Im= 05717)
2 3 2
(1 km) = (0.5x10° 1)
2 6 2
1 km = 0.25x10 M
2 5 .. . 2 .
1 km = 22510 15 (pseh 400 1 o= 1 19)
2 400 vy
I km = 8625 2
1 esuilalwes o 625 13 mau
Wi 1 annadains 87 gnunaiye
. & 2
1 #We = 12 U3 = 12x2.54 cm = 12x2.54x10 m
~2
1 e = 12x2.54x10 m
1
1 m = ————— Wn = 3.281 Wa
12x2.54x10 2
1 m = 3.281 va
3 3
(1 m) = (3.281 #a)
3 3
1 m = 35.320 W@

1 gnunaftues § 35.320 gaunadWe  aau

4. Snandisduusiivaiswitans qiiaglumiie sI
vanaUSinalidmdndiimhalevansmieons aadlumihe st mllauiy

awnnlWihvSeanudumnulih(e) whsvawdsou viambrrasenuaududy mazinasg

R EAN AT

NeszidrarNnigan ol
4.1 whszasgnu iihvSaanuduaunulwihie)

g L% =1 A < N = v - & 03 k] el
whorasanulwihe) #ld 2 wuy fa — wie — ATIANUEIMTNMDY A

wihudenu  mensofigadla lisneail

N § Nm/C
Gwn ¥ - o (WO N
m m m C

i N

E Tdanudinh  nu) cnAuwseN)

Wenuinn  dndinalaq(v) As o
Tumsiadaufids:aninynaiud(l) wdeas ANMIBIZEEMN (m) fagluuuudn

AUlSY @MUY J = Nm

Tumsmehunidssaiedauiitm (C)

i Fau v = 1C
¥ 1 ) * kY «f @ @) ) = ‘v <
iulemihsgasanu v wSeanuduawnuWihlihaady —~ v

N v
RS (B
C

udfdombedany



huinueinenenand mwEsIeehaes v U823 il | uesae-Say 253 41

4.2 wiIBTaa a9l

wihgyaswaenubihaniuwdanuesy wioudng wdenuanudey Wit
wasulWih 9 yowdsoudivihaduaiadsiy §a 3a(Joule) wsimadFuuarlutlaaiung
m@mvzmmummfﬁwmmsmwawmmwmmuaulm

4.2.1 WAIIUAIINTaY

wvasiszwuh imsldmhsrsawssnuanudauivueast Fefdavihaysmdanu
tes Tesfienuduiudh 1 whass = 4.2 34 warA M LWUETIEe Sanawish "Huya
NBUBIRTINT AU

4.2.2 wasaulvih

n. wharsawdsnulWihfinsashuly

wharaawsnulwinedeaide 39 wimslWihazuenmhsssandinulWihfusas
uldiu “gin wquasazniuiivnamie e dnduly dptwayduhuldwasnulnih
120 wiig - azvaniaglumbeyasdauiy 120x3.6x106ga Mugiuaesdngfiudrinuhm
misliihuanihiuhuldndenulvih 432 duga t azhanlasnalm

1 vy w3a 1 unit raswasnulWih  dwwean snouiladed alue 5
wnsannaufenfumhevaawdsmuniues dail

3

[

3 3 6
T unit = 1 kWh = 1x10 Wh = 1x10 h =1x10 x60x60 =5 = 3.6x10 J

7 -

%)

LR} N ¥
wlédn 1 unit= 3.6 auga !
1. ibsrasnasnugesszaite Asuruanuenadng

WLDEJ?}?NW@QQ“%LH!E}\?ﬁiﬁ\)‘ﬂ!ﬁ@@ﬁﬂ?ﬂﬂ'ﬂ“ﬂ?ﬂﬂﬂfﬂ’iié} MH"QH?JENWENQ'}H‘UENUS T\)L

Wandiuedss  dnuendu 3dnesaubay (eV)

@

anwazaza MUt UnaIU W nanfassuiimbanwdnudidugaesinnaladuly  usadn

LS@QW%QG‘Z}E}QB M7y mam’suaﬂmwawm Ty

nusansouaasliiiuldh  mhsdidnasouliad (ev) fo mhaveiwdinudei
-19 -19 ] -18
1 eV = 1x1.6x10 CV =1x1.6x10 C= = 1.6x10 J
C

wldh 1 eV = 1.6x107° ]

4.2.3 WUIHUYBIAIIHAY

anusufidudnmheviaiiFemhonanuasludaydnwoensldnu Faanuase
Adavihndmfutiuunas Lﬁm;wimmﬁuﬂ‘ﬂuMammﬁﬁ:ﬁmumﬁmn@hqﬁu LADTIH INEN
lagsnmagiieraennuiuLTsNMATssinegs %@awiquﬁmmé”ﬂwmzﬁwf

5 N 5
Taum = 1.01325x10 —— = 1.01325x10 Pa =1 bar = 760 mm of Hg =760 torr
2

m



&

42 TsaTneehaal uu. h 23 atuf 1 unnew-Biung 2538 iludnesinessed

v o N “ , o
aafuldnmborasenudy —  Ade thamaPa)  waswilgenusutiuan
2
11
2, o . PR - P
LﬁummgoLumummammmwiam Ada nas (o)

5. wihetunsdnnaminusavalll (gilaandeldine..1?)

i)

v w

wunuigidsuagasiuiuhbimiuunleg sunlng Saviawszuasaleyss wn
Tdade Sdwnamsnnaensediaiad Taghidesimsulasmboduaes viaWaudedwle

Samsuaaznda meriaanuneeawsiulinszaiy  Juasn By 1 @an, 0.5 Aan
Soenuem G @y 3 N, 2.5 1 warieaumn Weih Wy 1 i, 2 I udnhnguiy
@iadnsens 16 waswdaniluduen

Emsmsdnnawinnugamihlim qld oS inesflugnnatiues visanunard
o nasliffidasmswnuinuen wildiils vsmsBinasalifidune 1 snfifwmbadaiy
Tag vinalsl 1 an(ln)ds LWifiivwne whnhe 1 @en 8 16 1 wmn 1 Te

fifinsandsmsasliunldinalddud %aﬁuiuﬂu%gmi@m%amﬁ@mﬂmﬁ"’mm

o
v b

nande  smBuaszaslilesdenihelimeaslanad

YSnasuadlinaasnism
YSwespaeld 1 un

ahe(aeg) x e x (i
1o x 163 x 154

Tnansduunandiulen duialimdssmsmainnusnlasiaanunieean

Snasnyaelal

sfluaen anuemeaniiiim waremumnesnnluihud nfazmsmemneyaddd 1 en
Fsimuntie 1 dan Aue 16 11 wazenuwn 1 90 anduldd w16 Aheliihinmside
Winasyaald 1 satiutes

msdunenadwsataulneindunasagluasega Nausswyse leswwisinde Godu
v idmiesdanhluimmay. madwnamsdediuenue izl dulumsiu
NEANINAULMITUADUINUT v dudeinaacbiduia itlyandnlilngludwasmahwmhends
Tumsdann

A%u. Anemumanuadhunde M‘%aﬁﬂ:{mawﬁq ludswsmhoiwaznusld
didsuninfusgeien assiichufifulssTamiuatuiomandisuunme wwddiandiugy

Tuszdunyninanas ldannfivae

3o ode o 3% o ok R R R



3N W, 23(1)

43-45 (2588)

Ay “1uenls

nauNwufuBnudcusAsy gy
AVINFUULANRE S UAZ Y (WineIINTMANE 7
& & o =3 G alf o ar

deendn  duiiweclfwdeuiuurasiy)  lu
lemanaslanadalanAdemnd yndmnagng

anunsnaz@eansteiuldvunTy  nnsnedudn

Tuasdelameil ﬁﬁéwﬂuéf@ﬂ%ﬁ@ T
Leimm@uﬁaﬁmﬂ@ﬂ%ﬂé’w (wm} 28187 ]

e W (manwus) m@m@wuuumﬂmwm
wisaninaniingainsitveizenasde i
ot AT | N N

an ) Piuver  winlwild lddnnzwmiieud
amAziuly  aduiiRwessnapanulasfunn
o & ¢ B e e
anlarnnunlivinudaulafita

E & v
werldiludeyalunsteniasiel

4 A, o
”%ﬂi@@ﬂ%%ﬂ%@ﬁ”“

83 T’\L@ﬁ‘@@@i«ﬁﬂ NW@N"WD’MVUQ

o
WBINHANTRNMNT 10 afinue

Ay T I
faem Tafy wseadu. Hansetuns

10 THA LW ‘*?mm waszindy andne”

Lo

¥ ﬁé“’(ﬁf“"&@\WWL@?JMM, »ﬂﬂeﬂ%ﬁ‘

fsfﬁ’m%’mﬂﬂ@mrm (fﬁf;m%} Fuiiinagoud
azdaldurlnniy asen IANAaINElRHNGN

e
ATUIN

[

YIS B w? Aulssiminly Taedarin '3%

WIWI9R vinuAw

Q‘\

Twmgm' mi NANTISAD 3'1

1%
v, =

LASIFNHURIIAT 7 YEY

349

mmu@w YLD

WAz

WWW\JLLWW/HMQ’J AT B (“‘LEUZWZ’//J. \W{

Aaurl

17”

faglianam mummﬁmmﬁ“mam@ (INuwWe

1

%mﬂ@mwmam} DLILUAD

°

b3 2 ¥ d
wananlafulay
Taauvasfe uiuding feesduus s
k2 = G‘j @ b 3 + éﬂ‘d B =ﬂ‘
WUAATL 131NN 2 Fesreaeiiuehd
axls

¢4 = £
ladu
Wunsaaciilusadu | Essential amino
! = < Ao« -
acid)  Sauunefiensnes N uAisanudaunsng
(n
L3 v o = § & i U hd o
Lildusandusiesld uraswudnarudrdnyaes
W =t =k ow p ot g é/ <3 o 2 o v
laguillfeg et lafuvinvdaiidusnsdo
MHATEYAN I (Carntine), TaFA ST
ut,mmt,ﬂum@wmwmwwwmmiwumglu
anannsziundanienfiazaniaiielldna
A&J o g aad =
nunEaniudn uinfedalae ainlalananas
vingnmelululnaesuweds  azifiulddnan iy
o £ aé‘ =1 i % Ci' e ar o é{
mmmmmmmmMﬁmmum(mmmazmmu}

wmm TE ST KR PR R R ETN EITE TP
ot HERAANANNDIY FuudnTEnsn

5

ey 7 wadisfazauisninisaanansg
Mi“?i33‘14@@11315%@\?\3’W‘u@fm3&f‘&m"“”’g ﬂfuﬁ@tfm@“
mm::mmm@ N PR P mnsvmemiaufiazaan

LSAdrsng 9 1§ e



“

44 measmedes v 10 2

4 al s
Tadu

Wugslsenauawaniaanesea o
mmimﬁﬂﬁ@ﬁ?mmmﬁummﬁ%ﬁ@%Lfaiﬁlﬂu

am, i Gr 655 X and 8} :::2[ "3 i
arEnalaauls  FeesFralafuwiiuashdaidu

wlt

transmitter) A8

@w%faﬁazmw (synaptic

IRt éﬁjﬁfé@’éz‘m’{{%@g ELA‘?!%”W”"“M; WONUHEILET

muu%mm%m@mmmmi%umm q Whuna

&

& G b = dm s ad | 4 ;4 i
%ﬁﬂvmmmimul@mmm% ATaBTeUIN

VUl gmanspulAtas i
%

?f"

WAATEeiy YUY

3‘

X
uuIueE U
franreisnaniusedldfuntsnszsuaina

'

wansuandenualuy  udadldunnliian. as
& ]

Anoclsiu wizvinudnuzeeiy yndwnedi

galfidugnanarnddly  duinluviedesd

P e o s W o
uu@@@\ﬁwﬂ?’]z‘iﬁm@iﬁlﬁ%ﬂﬁﬁ’gﬁﬁqLL@QW@Z@Z?UM,,

G@F u oy b
"WasnYBuIY 1"
Tueundrsansiatinus  lnglaniy
dnazwuiuiugdnsasasinandetinawiuas i
R I | P X .
lasiRulawunnuiunasdugndnwaniaaii
ge031 7] 1w ] vawanwilies  (ldie
nesuy aesdanmgdaiusilueonduilnng
, v v 2y |l s kce "
ualuy) 18w, Yauvisfasvraduiaiulassiag
¢ o i L% 3 Q}j
. Anefuandnaessavin Wiaetnazenan La
s ¥ oa | o &
wangaTuiatinu wow bidTygundaiednsnaan
» P P P o &
wansasiasnadalvunavay  aulluvaziiogmn
ad ' 14 =§ 3
war  assuaeRauiatudaunaslaiadou
Usznausig 1 Tuttnwantiuneunazfindula
(Ainnszilnesnannidu W Adnkueanann
3 .
nsuidn) Fenaunezaniy
anslunadnreniu  luffaqiulians
qzassvnunldls

AWARITWY  (AIneLiseim)

[ o =3 < L. j
usidrutlsznauman  Aaziiuesil

“Esannsbiabin”
., G ﬁ&; s G Qf o % ﬁ;/
wmwmmwwmmﬁﬂmma 7

Il ad L
wanya @ﬂ@”\’iL@@ﬁﬂW’mL;’\ L@m@m@mmiﬂ

mmqﬁ@ﬁf;ﬁm@%mﬂﬁwv m"sméwm%ﬁ%ﬁu

'

VJ@G‘WL@%WWQD” ;ﬁ@mmmmr‘mu’m B A ’E]d\!‘j"]”uiﬁ

BETIIVHFE

£
”ﬁ‘z%mmmﬂ%éﬂwa&m”; .
laadUimavinlundunsz @

@ s

o Liusesuaniayil ﬁ@@"ﬁ“ﬁ

F&
0

m%ﬂ,dm@m DAUNE miwwu TG

o
L2
~F

a;‘“

@WAzHon Ca” uar Mg luaionewsnazld
gradsznay  wanvasme WlUduiudenu
I L =] e [ o G an

Fangnn  wAnnalAsfAevesidayn liie
wan ey fadudndnunneadlianseu

unuraas  fatuay "mewmmimwmwm

¢ " 4} ‘ PvLﬂ« Yo aJ +r~
daraudanrdgldanaunfeunianieudn-

f 0o TR 150 ang
widaliwanans 7 guay  dwmmzianlilians
LT e 4 —
mmnsﬁi@ia% (zeolitey  Beilamumsnimiilu
ansiiitey wmmwwﬂvmmnwmmwmm
Lﬂ@ﬂuﬂizﬂgwmummﬂwmmmuu (lon  ex-
change) 1 Aeanwnsorndesunadlansidnld
Tulanaressiedld  Aammnzdwivlinngs
anslauzsing 4 daualfiananunszdneasll

8

IEwuninuondeldvinliiAauantnzniedidn

8
naY

"aw sl
1gadldifaniudfgaaiuadnasu
mnﬂmﬁﬁmmiﬂaﬁu lasTuvsarflulawmsn
i 7 iy ) mmu%ummmam Tu
ﬁﬂuummwavmﬂwawm {Hlosannusazn
< ad £ d} b (% 1 dQ
Adununuazuinfusnafe il minnAau
woazlidau 7 wes 7 wnld Alaun TsAea

4 % d‘ & i + i i
%WMMWWE}@‘EJ@?”IUIIJ?WMMW\T ‘] Y ATILIRSDA,



nsadnindeday smTIneaes ve. U9 23

arwlel ey eluaarwinfdesaruanii-
lawss 1y anfeninuam, undey Wi,
. oy v 4 A, Ly
laulavinmhiidasasuledy  @aghiaadvindu
aueanbifeauzeesy)  douluifaatiuoy
m'tmimaé"m mm%%ﬁm@u%mmm A

mgmmm%m%ﬁw@?f RIS Mwm%

G

TofTilaRawussiuti wanaiialassadng
{Jelly)

ndunagluaniwee

:
k4

WLITgu
B

B¢UL)

@ Wdsandenduilauiu
winasudaans

Ve v } L s o auy
E@ﬁﬁiﬁ??ﬁﬁ%@@@ﬂﬂ’i mmmmmam%m

- & 9 8 ar o5 < « LU
ﬁiﬁﬁ’lﬁﬁ%?jﬁ%@ﬁ?ﬁEyﬂﬂ@t@ui‘ﬁéiﬁi@@i@@LNLﬂu
i

fusstsiedn uazsaila (e 1) 2eInnYiny

Fasviazaasy

“HSIANAIINGTR L
adudugdienszianfauiladag
B bl s wr L & 9
wazteiu  Aalausnveaiuedldlsivinidagmg
g ] 13 & ‘ﬂ’ o o
undlszngle  wiwihre aiufdeaiunsn
wlRuasTen e 7 v 1 Tusedliisiudy
1un uasganslolamaainaenindiiaann
wasaglaagioudlifiduuasinmuanisaues
wiulddahAaginiheesnugilalanlandiiu
withannmngdesglunlifiuas anufaznudy
fanuvueamileudunnisznis  fFuluans
&
dszinnildaiiugdnnaiinasaiaisagzvas

HINAIN

"gvanen”
WIvaseeiuiTesAnduNitesay
& [ '3 @ =3 4 [~ 72 wd g
lraudndudovazeniy wszienasauiunaaiid
L - o X « o .
doegtniussaiudeaunn  Aluvueadsariu
. o Ha -
umarAiy  @rssaiiianiani@lunisvan ven

wazvlen  Tnadoulugindgnsidunsadwan -

ARETY viaqnaseusuAntasfaniiunanualse

paduaziulddnanwanilay  (meu) fa e

20uht 1 unsau-lney 2538 45

#dnaruantsnldada  widhlFunfivllfes

@ o % lg 5 L 21 ﬂ; ﬂ%‘
NEJ@W?I%L@@NWEW\?LE@K“HWﬁ‘lﬁ@’éﬂ\?‘ﬂu

au f ananang
ok = o
u’é}ﬂL“ﬁufj“mﬁ"ﬂﬂﬁ'\‘@ﬁ?ﬂ@ulﬁﬁ?ﬁ?”?@ﬂ
"’\me} v%u Wi ﬁ%ﬁ%%ﬁ&ﬁ@@ﬁﬂ%qﬂ%@w@ﬁéa&@
é)%&]}u @u’%mmﬂ@uuﬂm “ Q’?ﬂu??’i@iﬁ ANTAs

ar

wag ﬁ\:”ﬂ”ﬂﬁ&ﬁ%?iﬂﬁ&ﬁ’;‘@\?@ﬁﬂ%ﬂ ‘W}"i}ﬁ"z?ﬁ
ek
i

Lil¥aaantsnnduandui1dan 1wy

ey
cz =t X 5
H 4 {sodium carboxy methyl cellulose) it
mﬁuvﬁm%@m%ﬁﬂmmm% NFLEY
Aldwenenuaugaauginsoudaiaztiesian
ﬁmzﬁuﬁuazﬁmmLszexmﬁmg{,ugmzﬁvhmﬁu
TS Aol & PO o
fisinaniiEniaz@an  aaslddeiinezan|fiaus
Tddanfidousanlunissaduleidanandnia
TN L, . I A
Lmqmmzi@gmmz‘mame@mmumuuu
ANgIIA Y dwSueTuilaadeaedousd
nauuzaaiy Tanmauidaud (wilulanluiia

nezHNALnauNINIueTunyioulud sy

WUNEAANG] UaITeNTeg

References

1. Lehninger (1975) Biochemistry. Worth
Publishes, New York

2. White, A., Handler,P., Smith,E.L ef. al
(1978} Principles of Biochemistry. McGraw-
Hill,

3. fAuada1nansans Best Buy 7 3 atiui
34, AATAN 2537

4. qil ardtueng. (2536) "Flalay (Zeolite)"
MIENININANEFNARIINNT TR 41 avfud

inc. New York

131, unAY

5. 93z@n3 Aawngm. (2533) misldieulal
wagIad  lugasmnssutednlan avrans
qravnssunus, 7 1 atud 3



==
=

W o‘:d v
ARANUUNINIA

g T00Y

@ = o ¥y l:i a
aiaaniuderunimInin
a ~ ey o [ o o gy ¥ =
wuwnese q fivne ToNy hildwezwenuvwas vuliiuunnlavaed
o
agq 1 9y A a A a 2 a & ¥
lyezls! ww TONY ldeonasziulidnlSeoinugnsegidesuonin Andsfadari

ﬂ ] ad i & [ i o v o4 &

Wuethann dnlugraniulduann TINA wnsedamsIilunedunidl dveveuwssau
Y Vel 1 =1 \J ' { a & o o 1

UNMI TINA 11 o Tomaiidae uanissduide i Idddevhudswnifuaundndsiidieu

i d
=

sgluvaizil Avensuan q dwlessendy

Sudnselmi Guezlslul 9 ww Tony Afleslslmi q viwdnds
uaeg lsfmuidiennflinnuAamiuvesinunlianuaamiuegialsfunsase vaun
Foiudminda@ousanoni-sy viewueuuz  hiinzdunesiila unanuma
Jmsnieswnuite wislsunguiuis MU B R YOUBLOITSE AN U,
ey T IEathuvi dwdu 10 vuisefidanaeludud 31 IPDULMIEU WA, 2538
i51vzilse mﬂiw‘vowumumnnmu"luﬂsmﬂ mnmmn iemasez Idhdeiaue
mmuumﬂsuﬂquuammsu‘lmwwmnuwu'lﬂﬂ'nmn fitnnogud aunmduud

Tiide
a A (] [ a o A A 19 ' o dy
suwuumm'lmwui‘lu'lﬂsutuu*um HIDVWANNIY MUNBDYUVNANNAIU

Uy TONY
ADILTTINEMINTNTINNMAAT 1.
AuAnnmans uInedeveunny
guneliiey v iavouuny

40002

d 1 v daa o
A UNADANUUNTINID)

UAIWUNURLTUUUT MILAININ WIAN FINIAWLABIINGG
FIFGAsy  wIw TONY

—




	ข่าววิทยาศาสตร์เทคโนโลยี
	บทความพิเศษ
	หอยฝาเดี่ยวน้ำจืดในเขตอำเภอเมืองจังหวัดขอนแก่น
	A NOTE ON A COMPLETION OF AN ORDERED SET
	การแก่งแย่งทรัพยากรและการแก่งแย่งแข่งขันระหว่างชนิดของงู
	เกร็ดคอมพิวเตอร์
	เสริมทักษะวิทยาศาสตร์ หน่วย กับการคำนวณทางฟิสิกส์
	เกร็ดเล็กเกร็ดน้อย เก็บตกโฆษณา



