


N d



e
N d



e
N d



N d



N d



N d



N d



N d



N d



N d



N d



N d



N d



UNANY

ASC : Australian Science Communicators
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@ Foster Professional communication
of S&T, especially through high standards in
journalism and other forms of communication.

@ Promote national awareness and
understanding of S&T

® Encourage Discussion and critical
debate of ethical, policy, economic and social
issues related to S&T

@ Provide opportunities for interaction

between S&T communicators.
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e [a, b] with [u-v]|< 21 thus, either u and v belong to the same subinterval of [a, b] determined
by 7 or to two adjoining subintervals of [a, b] determined by #. In either case, we eventually get
| flu) - f(v) | < €. This completes the proof. R
Theorem 4 (Heine-Borel Theorem) The closed interval [a, b] is compact.

Proof Let ¢ be any open cover of [a, b]. Thus, for each X € [a, b], we can find a 5.\‘ > 0 such that
(X =6, x + ) is contained in some open set in ¢. For the gauge & on [a, b] defined by 5(x)
= 67. ,let P= [(l‘_, [,\'H, ,\‘i]) l i=1,...,m} bea d-fine tagged partition of [a, b]. Since each subinterval
[XH’ xi] of [a, b] determined by # is contained in an open set in ¢, we conclude that [a, b] can be

covered by a finite number of open sets in ¢. This shows that [a, b] is compact. R

Theorem 5 (Bolzano-Weierstrass Theorem) IfS is a bounded infinite set of real numbers, then S has
a limit point.

Proof Since S is bounded, there exists a closed interval J = [c, d] such that S ¢ J. Suppose to the
contrary that S has no limit points. For each X e J, there must be a 5_‘ > 0 such that the open interval
(X = 6, X + &) contains finitely many points of S. For the gauge & on J defined by 8(x) = S,

let ”= {(t, x X1 | i= 1,..., m} be a 0-fine tagged partition of J. We note that

S JISnJ = Smklj [x ,x]= S(Sm[x, , XD,
=1L " T =1 g
But since S n [xH, xi] is finite for all i =1, . .., m, S must also be finite, contrary to our assumption
that S is infinite. o
The following Theorem is usually established by using the Vitali Covering Theorem. We now give
an elementary proof of this theorem using the method of 5-fine tagged partitions. We first need the

following lemma, which is also a key for our proof of the Fundamental Theorem of Calculus.

Lemma 2 (Straddle Lemma) (Defree and Swartz, 1988) Let /: [a, b] — R be differentiable at X.

Then for each € > 0, there is a 5\‘ > 0 such that

| A(v) = f) = OG- ) | < &Cv - w),

whenever u < X < v and [u, v] c [a, b] n (X - 5\., X+ 5‘).

Theorem 6 If /' [a, b] = R is absolutely continuous and if /* (X) = 0 almost everywhere on [a, b],
then X is a constant function.

Proof Let e > O be given. Since f is absolutely continuous on [a, b], there exists an r > O such

m '
that 2, | J(b) - fa) | < € for every finite collection {[a, b] | i=1,..., m} of non-overlapping
i=1 1 1 1 1
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U(f, P) - L(f, P) 2 M- m)X - x )+ B (M- m)(x - X )

IN

=1

(&7Q2(b-a))) 3 (X -X_ )+2M ZI (X -X )
iEI/ i i-1 iE 4 i I

< (€/(2(b - )b - a) + 2M ; | n|

n=1
< E/2 + E/2
= E.
Consequently, f is Riemann integrable on [a, b]. o

Theorem 8 If f:[a, b] = R is Riemann integrable on [a, b] and if g: [a, b] — R is a function
such that g (x) = f(x) for all X e [a, b], then

P reoav = e®) - o).

a
Proof Let € > 0 be given. Since f is Riemann integrable on [a, b], there exists r > O such that if

P = {(t, [x s X]) | i= 1, ..., m} is any tagged partition of [a, b] with 1”1l < r, then

m
™) < E.

F - x) = ) de

1

1

We define a gauge & on [a, b] as follows: let X e [a, b]. It follows from the Straddle

Lemma that there is a 5\~ > 0 such that

lg(v) = g(w) = FQO(v =) | < &v - u)

whenever u S X <vand [u, v] n[a, b] n (X - &, X + 5\). Define f(x) = min[5r, r/2). For this

X

gauge 0, let / = [([i, [x ,,\‘,_]) f i=1,...,m} bea (-fine tagged partition of [a, b]. Note that

1
21 < r, so the inequality (*) holds. Since

&R0 [l 1 AICE | -Lo | e B

forall ie {1, ..., m}, we obtain that
m

m
El FIOG - x) - (g(b) - g(a)) ‘ = ‘ ;1 O = x ) - (g(x) - glx_ )]
m
SR ICORFCINEFGIOREN
m

< 2 o&x-x)
1'_:1 i i-1

E(b - a).
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Therefore,

| e - G - @)l

m m
= 3{; fx) dx - '21 FOC - x_ )|+ Zl FOx - x_ ) - (g(b) - g(a))
L2 1= 1=
< £+ & -a)
= &(1 +b-a).
Since € is arbitrary, we infer that S: f(x) dx = g(b) - g(a), as required. DS

Note that a Lipschitz function on [a, b] is absolutely continuous on [a, b]. By a slight
modification of the proof given in Botsko (1991), the following theorem can be considered as a corollary

of Theorem 6 in this paper. To prove this theorem and its corollary.

Theorem 9 Let f: [a, b] — R be Riemann integrable on [a, b] and let g:[a, b] — R. be absolutely

continuous on [a, b]. If g (x) = f(X) almost everywhere on [a, b], then

£ o de = g(b) - ga.

Corollary Let f: [a, b] — R be Riemann integrable on [a, b] and let g:[a, b] — R be continuous

on [a, b]. If g(xX) = f(x) for all but countably many points X of [a, b], then
£ oo dc = gb) - gla).

Suggestion We can extend many theorems in this paper to higher dimensional cases. Consult Defree and

Swartz (1988) for the definition of d-fine tagged partitions in the n-dimensional case.
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large scale synthesis of this 2-benzofuranyl-

imidazoline. Hcl for the first time.

4

Tetryzoline

alpha-1 selective

Nj
l
H

alpha-2
selective

alpha non-selective

()

N

R= H, Xylomethazoline (Otriven) |

R=0H, Oxymethazoline (Nasivine)

H

Figure 1. Structures of some imidazolines.

Analogues of this type of imidazolines®
have been studied so far and this relevant
compound is covered by a US patent®. A dihydro-
benzofuranyl-imidazoline was previously
prepared by an alternative route’. Imidazolines
were synthesized by heating the parent nitrile
with ethylenediamine at higher temperatures. An
initial approach was involved using different

catalyst for the cyclocondensation reaction. PZSS8

and Sg9 were unsuccessful but carbondisulfide'®
gave the desired compound 5 in a moderate yield.
The purification stage was only possible by
chromatography which is unsuitable for an
economic large-scale production. Therefore the
relatively unreactive nitrile 3 was converted into
the imidoester 4, by reacting it under relatively
mild conditions with ethylenediamine to produce

the target compound 5.
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Table 1 Species of Family Cyprinidae of Chi River in Mahasarakham Province Northeastern
Thailand
Number Species of Family cyprinidae Local name
1 Barbodes altus (Gunther, 1850) Uanziwgunas*
2 Barbodes gonionotus (Bleeker, 1850) Uamaziieugn®
3 Barbodes schwane feldi (Bleeker, 1853) Umnszun*
4 Catlocarpio siamensis (Boulenger, 1898) Uanseli+
5 Chela laubuca (Hamilton, 1822) an'ﬁqu*
6 Cirrhinus microlepis (Sauvage, 1878) ﬂawuaa%’uwiﬁfﬁm*
7 Crossocheilus reticulatus (Fowler, 1934) Uanfuiiaune*
8 Cyclocheilithys apogon (Valenciennes, 1842) ﬂmiﬁ(ﬁ"umum*
9 Cyclucheilicthys enoplos (Bleeker, 1850) Uaazlnn*
10 Cyprinus carpio (Linacus, 1898) Uan T+
11 Dangila lineata (Sauvage, 1878) Uan*
12 Esomas metalicus (Ahl, 1942) Uandmuaaen*
13 Epalzeorhynchos munensis (simth, 1934) annmmumfma*
14 Garra fasciacauda (Fowler, 1973) Uandeiu*
15 Hampala dispar (Smith, 1934) ﬂmnszquw*
16 Henicorhynchus siamensis (sauvage, 1881) Umdsosun*
17 Labocheilus melanotaenia anas”aagnﬂ’u*
18 Morulius chrysophekadion (Bleeker, 1852) Uawsu*
19 Opsorius koratensis (smith, 1931) ‘lJmij‘Wﬂﬁﬂ*
20 Osteochilus hasselti (Valenciennes, 1842) Uandsesunin®
21 Osteochilus melanopleura (Bleeker, 1852) Uanwsu+
22 Osteochilus microcephalus (Valenciennes, 1842) -~ Umsealdau*
23 Osteochilus waandersi (Bleeker, 1852) dansaaliidu*
24 Parachela siamenisis (Gunther, 1869) Uanudu*
25 Paralaubuca rivori (Fowler, 1935) Uauduane*
26 Probarbus julliuni (sauvage, 1880) ﬂmdﬂﬂ‘ﬂm*
27 Puntioplites proctozyson (Bleeker, 1865) Uanseae*
28 Puntius brevis (Blecker, 1850) Uaasinaunse*
29 Raiamas guttatus (Day, 1869) Uannesn*
30 Rasbora argyrotaenia (Bleeker, 1850) Umdene*
31 Rasbora borapetensis (smith, 1934) Uadimnauae*
32 Systomus orphoides (Valenciennes, 1842) Uamﬁu'gw*
33 Systomus partipentazona (Fowler, 1934) Uadathaae*
34 Thynnichthys thynnoides (Bleeker, 1852) ﬂmmﬁmﬁ*

* 780 uasanz (2540)
** nsudszmg (2535)
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Table 4 )
UUNBNADNIUAIV
W BPH 5800 (%) NIUMIIB0 (%)
vrazng 16.70 (@) 86.70 (W)
AEEINIEY 0 (MarNR) 46.70  (thunan)
Table 5  &sananiiugedanunasnszlaadinaauazuiudim
W BPH 580 (%) MU0 (%)
NN 26.70 (M) 26.70 (M)
i 33.30 (o) 0 (Nevue)
Nudznas 46.70 (thunan) 20.00 ()
" 53.30 (thunans) 33.30 ()
HANISNARDS Msanennianinemaamasnszloa

NNMIANUSEENS MW BIvDIE S
anenniigdawmasnsslaadihaa  Toans
AUV UUNBINAINARANWY 20, 26, 44
war 50 %l wuh msaﬁmmﬁwﬁﬁﬁwq\i
dandenszlaadhima (unasagsanamn
50%) laun nsziiien wzazna Tuszw) way
Y uNaIRgIaAeNZN 0-43.30 Wasiud
MNAIGU (table 2) UBENENIA UBPENLN
WNBDETDAMNZ 26.70-33.30 tlasifud ol
10U (table 3)

ssafannighiRnhunaedeiwag
nszlaadihma (uwasagsaaiszina 50%)
loun nzws) dzszuni uasldanWawal wya
e300 UNa1NEN 53.30 - 63.30 tWasiFud
(table 2) UAzOIERY VU ULHaY UM deion
wazlngaunaumw
46.70-66.70 1asifud (table 3)

LLNaﬁﬂg‘:iaﬂﬂ’l‘Hﬂa'N?i'N

#1hena (uNaRgs2AIINNTY 70%) laun
azlasvan uiasagsanuniia 76.67 iwasidue
(table 2) uaziLgan éTn gum daade wazvian
LNANBEIBANINGN 73.30-86.70 Wasidue
(table 3)

NNMIANHINANTENUYBIENTFN AN
figdamiudaim  Toamsasraiuiuuwre
VRININAANY 20 way 26 11139 WU @5ane
nnitsiiAvedamuiam (LNBIBETDNNN
N 70%) ldun wzazne Tnszwn azyen waz
¥9TUVU UNAIDHTBNEIZIN 86.70-93.30
Wosidud (table 2) wazvion uaztlaanSe
UNAIBEYINAEIZN 86.70-73.30 Lasidud
(table 3)

Msafan Ny iRwU A eI
v (uwwavagsaalszanm 50%)  laun
NIUAEN NZIWNT) LEAAWINBY wazazlasvan
unaeagsantunaNg 46.70 wWasidud
(table 2)
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iBamneAnenaans nsansineans wv. U127 atuil 1 unsau-inay 2542 71

ﬁﬁL‘;ﬁﬂwwﬂszaﬂ‘SnwwL?jaéumm“?mﬂ’lﬁuﬁame:wmﬂwaqﬁﬁqﬁloﬁuLnazwﬁwwmﬁwﬁq
ilduhludlumbedennuud

wannnisaaninsamlszansmunasatszvdalv (nasaasiiisu) fngauiaiaan
Svandmian (Lwantiae) Avanemsdasaelduming lumen @1 a0 OSRAM 15 W, 900
lumen ¥4 OSRAM 20 W, 1200 lumen apsannnighlduszansmwdszana 8.78 % w3l
lag

Ussanamwaasvaaaluih = (Maswsauaaiilasu + maslWihnldnll) x 100 %
fisndisudisulssansmneasana lwih 3 #iia fe wasanziiou wanawgaaisaud

wazvaaeldiaiiy Aldmaslwihuingy wu 15 W azlduaaensnan 2

sei 2 wWisudisudszansmwwanaliih dldmaduih 15 W zesrasaasiioy wase
Waenisamud uaznaoa ldnvai

o a Vv s a i

. y a2 BILEEI NN LA UszanSmwmaaa i
#iiauaaviaan Wi
1 el I's

(Quun) (@uaalIng) %
YapANZNEU 900 60.0 8.78
viapaWgeasalud 750 50.0 7.32
nana ldviaaiu 120 8.0 1.17

sfiuhdlamuisuiisudssdnimun  enF1581989

waamlml%ﬂmaﬁmﬂmﬂaﬁ%uﬁ %Alﬁ'mmj"ﬁn 1. Guide for the Use of the International
Fdaanunuisuinninsuendseansniw System of Units (SI), NIST Special

wasalWiduguudaiad  azdunatiuh Publication 811, 1995 Edition.
Uszansmwwanalwihdamaedinn  (lesnh 2. wildauuuEowdnil@nd w1 2421
10 %) wzmale N3ENTNANIISMS Nangasisendn
gaulme w.¢.2524 (AUuUIuUse w.a.

2533) finriasai 2 w.a. 2535
3. wilkdsuwvuSednidnd @y 4 2023
N3ENTNANIIEMS Mangasisandnm
aautare w.¢. 2524 (AUuUTuUTI WA

9533) fina3an 2 w.a. 2535
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