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Const RxBufterSize = 256;

W
Y =~ @ =i

Aou 1aouTUsunsun e Delphi AaADAUWEIABYNTN INDBTUTDYART

TxBufferSize = 256;
var DeviceName: Array[0..80] of Char;
ComPFile: THandle;
DCB: TDCB; |
Config : String;
begin
StrPCopy(DeviceName, 'COM6:');
ComFile := CreateFile(DeviceName, GENERIC READ or GENERIC WRITE, 0, Nil,
OPEN_EXISTING,FILE ATTRIBUTE NORMAL, 0);
if ComFile = INVALID HANDLE VALUE then
MessageDlg('Cannot open port.', mtInformation, [mbOk], 0);
if not SetupComm(ComFile, RxBufferSize, TxBufferSize) then
MessageDlg('‘Cannot set up COM port.', mtInformation, [mbOk], 0);
if not GetCommState(ComFile, DCB) then

MessageDlg('Cannot get COM port state.', mtInformation, [mbOk], 0);
Config := 'baud=4800 parity=n data=8 stop=1";
if not BuildCommDCB(@Config[1], DCB) then

MessageDlg('Cannot build COM port DCB.', mtInformation, [mbOk], 0);
if not SetCommState(ComFile, DCB) then

MessageDIg('Cannot set COM port state.', mtInformation, [mbOk], 0);

end:
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Var d: array[1..1000] of Char;
FileRead(ComfFile, d, sizeof(d));
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function TForm1.CheckSum(Si:String):Boolean;
var 1,Sum : integer;
begin
Sum:=0;
for i:=2 to length(Si)-3 do Sum:=Sum XOR Ord(Si[i]);
if IntToHex(Sum,2)=Copy(Si,Length(Si)-1,2) then CheckSum:=true
else CheckSum:=false,

end;
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N1sAtAs1cvnIUsUIuasaatAs1zvlulasaniiy
Quantitative Analysis of Synthesized Bioreductive
Compounds

5A1SAY VIYAIAA (Thidarut Khuansawat)’
W10FA1 358 U?H?Qﬁ' (Natthida Weerapreeyakul, Ph.D.)" *
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Abstracts

Quantitative analysis of five bioreductive agents and their products from reduction, which are alcohol
and lactone, has been optimized. An assay was done by using reversed phase HPLC with UV detector and C8
column as a stationary phase. Mobile phase was a combination of acetonitrile and de-ionized water. Based on
the optimized conditions, the retention time of the tested agents were as follow; methyl ester 15.85, butyl
ester 6.43, menthol ester 24.02, phenol 2.37, phenol ester 16.01, naphthol 5.63, naphthol ester 17.31 and
;'-e'--f- 7.53 minutes, respectively. The limit of detection (LOD) for the tested compounds was ranged from
2 to 4 ng, while limit of quantification (LOQ) were ranged from 6.7 to 27.0 ng. The information obtained
from this study might be useful for the quantitative assay of the enzyme reaction or kinetic study of the

synthesized bioreductive agents in the future.
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Effects of 2,4-dichlorophenoxyacetic acid (2,4-D) on
post-implantation and fetal stages of golden hamsters
(Mesocricetus auratus)
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Abstracts
Effects of 2,4-dichlorophenoxyacetic acid (2,4-D) at 0, 100, 200 and 300 mg/kg bw/day orally fed

to golden hamsters (Mesocricetus auratus) on days 7-11 of pregnancy were studied. The incidence of
vaginal hemorrage was found in all treaments. Treatments with chemicals at 200 and 300 mg/kg bw/day
resulted in 39.3 and 49.9 % of embryo resorption, 38.4 and 18.8 % of fetal survival, respectively, which were
significantly different from the control ( p< 0.05). Furthermore, sign of embryo toxicity in 15 days-old
fetuses were also found. These included 5.2, 14.0 and 10.0 % of subcutaneous edema; 2.1, 11.7 and 16.7 %
of exencephaly; 14.4, 9.3 and 60.0% of bone malformation and 48.5, 69.8 and 40.0 % of delayed ossification
of long bone after treatment the chemicals at 100, 200 and 300 mg/kg bw/day, respectively. These results
indicated that 2,4-D transported from mothers then affected fetuses by decreasing the numbersw of fetuses

and causing malformation or delayed ossification of long bones.

Key words: hamster, 2,4-D, implantation stage, fetal stage
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(In vitro micropropagation of
Cymbidium findlaysonianum Lindl.)
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Abstracts

Study on effect of media on growth of seedling of Cymbidium findlaysonianum Lindl. by seed in
vitro, 3 months, 0.3 cm. long, were cultured on MS medium supplemented with 0, 0.1 mg/l NAA and 0, 0.1,
0.5, 1, 2.5, 5, 10 mg/l BA for 4 months. The maximum average of shoot was 2.40 shoot/shoot, the average
height of shoot was 2.53 cm and the average of leaves were 5.16 leaves/shoot in seedlings were cultured on
medium supplemented with 0.1 mg/l NAA and 2.5 mg/l BA. Root induction from seedling of
C. findlaysonianum were cultured on MS medium supplemented with 0, 0.1, 0.5, 1, 2 mg/l NAA or IBA for
2 months. The percentage of root was 100%, the average of root/shoot was 4.8 and the average length of root/

shoot was 4.66 cm 1n seedling were cultured on 1 mg/l IBA.
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Lorentzian Motions in Minkowski 3—-space

Wijarn Sodsiri'

Abstracts

In this note, we give an elementary approach to classify nontrivial one-parameter groups of
Lorentzian motions in Minkowski 3-space. All tools we need are undergraduate analysis and the notion

of matrix groups.

1. Introduction

The purpose of this article is to give an elementary approach to classify nontrivial one-parameter
groups of Lorentzian motions in Minkowski 3-space. By trivial cases we mean pure translation groups.
Even though this classification can be found in literature (see, e.g., Proposition 1 in the paper of Dillen and
Kuehnel (1999)). all tools we need here are just elementary analysis and the notion of matrix groups. This

approach is accessible to undergraduate students, both mathematics and physics.

2. Preliminaries

Throughout this article, we use a column-vector convention. Let R? be a Minkowski 3-space
with Lorentzian metric () =—dx® +dy’ +dz’ , and let {ee,,e;} be the standard basis for Ri‘ o
vector X in R:: is said to be spacelike if (x,x)>0 or x =0, timelike if (x,x) <0, and null (or lightlike) if
(x,x)=0 and x#0 .
A linear transformation L : R'? —> R':which preserves the Lorentzian metric, 1.€.,
(Lx. Ly) = (x,y} forall X,y € Iﬁ? .

is called a linear Lorentzian rotation (or a linear Lorentzian transformation). Note that the determinant of
a linear Lorentzian rotation L is +1 , as in the Euclidean case. The set of all linear Lorentzian rotations,
denoted by OI(B), is a group which is called the Lorentzian group of all linear isometries of ]R"Ii . The
subgroup

SO,(3)={Le0O,(3):det L=1]

of 0{(3) is termed the proper subgroup of 0|(3)‘ The proper orthochronous Lorentzian group, denoted

by Lor, (+,1), is the connected component of the identity of the Lorentz-ian group 01(3). Explicitly,
Lor,(+,1) ={(a;) € O,(3) : det(q;) =1 and a,, >0} <0, (3)

' Department of Mathematics, Faculty of Science, Khon Kaen University, Khon Kaen, 40002, Thailand
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It is easy to check that if L € SO;(3), then it has an eigenvalue 1. Let ve Rf be a

corresponding eigenvector and let £ = span({v}). Clearly, L is indeed a linear Lorentzian
rotation around the axis of rotation ¢ such that L leaves the axis { pointwise fixed.
Depending on the axis of rotation being timelike, spacelike or null, a Lorentzian rotation

in Lor,(+,1) can be represented by one of the following matrices up to conjugation in the
Lorentzian group O(3):

10 0 ) (coshs sinhs 0) (l+&% -2 &
0 coss -sins|, |sinhs coshs O, | & 1-% s|.
0 sins coss ) | O 0 1) | s -5 1]

The first two matrices have an eigenvalue 1 with multiplicity 1 or 3, while the third
matrix has a unique eigenvalue 1 with multiplicity 3. Furthermore, the second matrix also

has eigenvalues cosh s * sinh s, but the first one does not. As a result, these 3 matrices
are, in general, not similar to one another.

Before investigating linear Lorentzian rotations in the next section, we need the
following lemma which gives smooth angle functions. Let F(R) denote the set of all

smooth real-valued functions defined on R .

Lemma 2.1 (Angle Functions). (O’Neill, 1997). Let f,geF(R) be given. Suppose

that f*+ g’ =1 and that @, is a real number such that f(0)=cosg, and g(0)=sing,.
If p:R — R is a function defined by

@(s) =@, + _f; (g =g")

forall seR, then ¢ € F(R). Moreover,
f=cosqp and g=sing.

3. One-parameter Groups of Linear Lorentzian Rotations

Let :R — Lor,(+,t) be a one-parameter group of Lorentzian rotations and let 4 €
M, (F(R)) be such that for all se R,

(a,(s) a,(s) ay(s))
v(s)= A(s)=| b(s) by(s) by(s) |eLor(+1).

L (8) ¢, (s) ¢(s),

Remark. detA(s)=1 forall sekR.
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The matrix 4 is determined by the type of the axis of rotation as follows:
(1) Linear Lorentzian Rotations around a Timelike Axis

Suppose that the axis of rotation is the timelike axis £ ={(#,0,0):reR}. Since
Ae; = e and since <Ae,,AeJ> = <e,,ej) =0 forall je{2,3}, we obtain that

Y @G "o
A=|0 b, b,|.
\0 C; C'J/J

Note that <AEI,AEJ> = <e,.,ej.> =¢, for all i, je{2,3}, where o, is the Kronecker delta,
Thus,

b +c; =1,
bl +c; =1,
b.b, +c,c, =0,

b,c, —b,c, = 1.

Hence b,=c, and b, =—c,. Since ‘(O,bz (0),¢,(0)) lies on the unit circle {(0,y,z):

y +2zt = l} , there exists ¢, € R such that b,(0)=cosg, and ¢,(0)=sing,. It follows
from Lemma 2.1 that there is a ¢ € F(R) such that forall se R,

(1 0 0
A(s)=[0 cosp(s) -sine(s)
0 sing(s) cosg(s)

Since A(s+1t)= A(s)A(t) for all s,r € R, there exists a function n: RxR — Z such that
o(s)+o(t)=@(s+1)+2nn(s,t) for all s,reR. Obviously, n is constant and
n=@(0)/(2r). Thus @(s+1)=@(s)+@(t)—-¢(0) for all s,re R. Define ¢:R - R by
?(s)=p(s)-@(0) for all seR. Clearly, ¢ is a smooth additive function, namely,
P(s+1)=@(s)+@(t) forall s,reR. Itis well known from elementary analysis that ¢ is
a linear function; hence there exists ae€ R such that ¢(s)=as for all se R. Thus
o(s)=as+@(0) forall se R. But ¢(0)=27n, so

4 0 0

A(s)=|0 cosas -sinas

\D sin as cosas |

forall se R. If a# 0, we can change the variable s so that
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Fifis @ 0 )
A(s)=|0 coss -sins

0 sins coss )

forall seR.

(2) Linear Lorentzian Rotations around a Spacelike Axis

Suppose that the axis of rotation is the spacelike axis ¢={(0,0,r):7e R}. Since
Ae, = e, and since (Ae_,,,AeJ-) = (e;,ej> =0 forall jef{l,2}, we get

(a, a, 0
0 0 1,

Note that —( e, de,) =(4e,, Ae,) =1 and (Ae,4e;)=0,s0

al -bf =1, (5)
by —a; =1, (6)
bb, —aya, =0, (7)
ab, ~aby =1. (8)

Thus a; = b, and a, =5,. Put @ =sinh™'ob, so p € F(R) and b, =sinh¢@ . Hence
al =1+b =cosh’ ¢ .
Since A e Lor,(+,1), it follows that g, must be cosh¢ . Thus

(coshg sinhg 0)
A=|sinhg coshe O
. 0 0 1

Because A(s+1)= A(s)A(t) for all s,fe R and sinh is one-to-one, we infer that ¢ is
additive. We can find an ae R such that ¢(s)=as for all seR. If a#0, then the
matrix 4 can be given by

(coshs sinhs O)

A(s)=| sinhs coshs O
. 0 by

forall seR.




246 KKU Science Journal Volume 34 Number 3 Research
(3) Linear Lorentzian Rotations around a Null Axis
Suppose that the axis of rotation is the null axis (={(7,£,0):7eR}. Since

A(e, +e,) = e, +e,, it follows that
a2=1"ﬂ'l, b2=l"b1 ﬂﬂd C'2=-C|.

Note that —1 = (Ae,, de,) = —a +b] +c{ and that

1=(de,, de,)=~a; +b7 +¢; =—(1-a))* +(1-4))* +¢] .

We then have b =a, -1 and b, =2—a,. The equation —a; +b7 +¢} =1 implies that

a, =1+cf /2. Now let ¢ =, ; we get

(. o 2 )
2 2
1=l £ 1-% b
¢ -¢ o
\ /

Because —a; +b; +c; =1 and (A(e +e,+e;), (e, +e,+e3))=1, we deduce that
ay = b, and c2 =1; moreover, ¢, is constant. But (Ael,Ae3)=0, SO ay =C3p. Since
det A =1, it follows that ¢; =1. Therefore,

4 2 2 3\
+5 -5 ¢
2 2
A=| & 1-% ¢
@ - 1
\ y

As in the previous cases, there is a real number a such that ¢(s)=as for all seR. If
a # 0, we can assume that ¢ is the identity function. Consequently,

i 2 2 A
Y R 1
1+ 5 5 8
2 2
a o e
Ais)=| & 1-% s
S -5 |
\ y,

forall seR.

4. One-parameter Groups of Lorentzian Motions

A Lorentzian motion in R} is an isometry of R]. As in the Euclidean case, the

group of Lorentzian motions in R’ is the semidirect product of the group of translations
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and the Lorentzian group O,(3). In other words, each element of the group of Lorentzian

motions in R} has a unique expression as T, L, where T, is translation by te R} and

LeO,(3).
For convenience we will write a vector x € R} as (’;) € M, ;(R). Hence the group

of Lorentzian motions in R’ is indeed the Lorentzian affine grou
| 8roup

(At
LUrAff_,,(R):-:(n I}AEOIG) anthR?}EGLq(R).

The matrix subgroup

Fa ¢ ﬂ
| Lc)r.ﬂxffj(+,,‘l‘)=-¢[0 1}:AELOI§(+,T)&HthR?¥

4

of LorAff;(R) is called the proper orthochronous Lorentzian affine group.

Lemma 4.1 Let y be any one-parameter group of Lorentzian motions in Ry. Then y is

a one-parameter group in LorAff;(+,1).

Proof. Note that for all se R,

y(s)= [AE:) t(IS)J € LorAff;(R).

Define @ :R — 0,(3) by a(s)=A(s) forall seR. Then a is a smooth curve in O,(3).
Since ¥(0)=1,, a(0)=1I,. But Lory(+,1) is the connected component of the identity of
0,(3), so

A(s)=a(s) e Lory(+,1) forallseR.

Consequently, ¥ is a one-parameter group in LorAff;(+,1). #

The following proposition gives a classification of all nontrivial one-parameter

groups of Lorentzian motions in R .
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Proposition 4.2 Up to conjugation in the group of all Lorentzian motions, the following

3 cases cover all possible nontrivial one-parameter groups of Lorentzian motions in ]Rf :

2y (1 0 0 \(x) (hs
y|—=[0 coss =sins||y|+ O],

L Z ) kU sin § coss )\ z, \0)

‘coshs sinhs 0Y/x) (0
y || sinhs coshs O y[+]| O |,

\z) \ 0 0 1)\z) \hs,
4 52 2 \ & \
[ x) 1+5 =5 s|fx) £+
2 2 3
ik B s _
v % =& sl y|+h L5
\Z s =g TRZ) 52
\ / \ /

Proof. Let y be any nontrivial one-parameter group of Lorentzian motions in R;. By

Lemma 4.1, ¥ is a nontrivial one-parameter group in LorAff,(+,1). Hence for each

se R, y(s) is given by

x] . [A(s) t(s) [x] 4 {A(s)x +t(s)
AT o 1 )1)° 1

for all xe R?, where A(s)e Lor,(+,1) and t(s) e R].

Depending on the axis of rotation being timelike, spacelike or null, the derivative
A(0) t'(0)
' 0 —
¥ (V) ( 0 0 ]
is conjugate to
(0 0 0 }u (0 1 0 w? 0 0 1)u)
| I I
0 0 -1]v 1 0 0}v 0 0 1!v
01 0lw|[ T{0 0 0iw| ™ |1 -1 01w
s o ey = i e e Vet o =
\00 0:0) kUOOIO; \0 0 010}J
By taking a translational conjugation
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(1 0 0,00 0 O!u)1 0 0} 0"
I | I
01 0ywifO O -1!v|[0O 1 O0}-w
00 11—v[lo 1 0twlloo 1iv]|
------- e PR T O e Prses s, T
00 01 1Jl0 0 0:0JlO0 001
1 0 O(v)O0 1 Olu)(l O O} -v)
I I |
0 1 O!ujll O O}v||]O 1 O)-u
0 0 110[l0 0 0oiwlj0o 0 110
""""" 2l | P N = s e
0 0 0i1)0 0 010Jl0 001
1 0 0} 0YO0 O 1}u)(1 O O O
| I I
01 0}-wi|[O O 1}/v|f0O 1 0] w
00 1151 -1 0iw|0 0 11-22|"
RS T G o T e ey e P B SRR
KOOD:IAO 0 O:OAOOOE 1)
¥'(0) can be regarded as
f6 0 0lmY (0 1 00 (0 O 1} A"
| | |
0 0 -1!0 1 0 0!0 0 0 1!-h
01 010”00 0ik| |1 -1 0! 0|
o R 1o 5 e 5 G e e = i e
00 o0:0) (000:0] (0 0 070

where h =u, h,=w and h, =(u-v)/2. The proposition follows immediately from the
fact that |
y(s)=exp(sy'(0)) forall seR,

and the proof is complete. #
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