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ABSTRACT

cDNA Microarray Experimental Design based on Block
Designs

BY Lee Seung Woo.

Advisor : Prof. Choi Kuey Chung

Department of Computer Science and Statistics,
Graduate School of Chosun University

We need more efficient designs when block design is not efficient. In general
, Latin square and Youden square designs many times are not suitable because
they require more replications which is expensive. If we do not need to
estimate some interactions then we can confound them and lose all information
on those interactions (many times high order interactions are zero so we don't
need to estimate them). By losing information on some interactions, we gain on
the information (or better precision) on main effects,
two—factor interactions etc. So, single replication is good for economy and
confounded row—column design is good for improving precision. Also, balanced

factorial designs are introduced for cONA microarray experiments. Single



replicate designs obtained using the classical method of confounding are shown
to be particularly useful for deriving suitable balanced designs for cONA
microarrays. Classical factorial designs obtained using methods other than the
method of confounding are also shown to be useful. The paper provides a
systematic method of deriving designs for microarray experiments as opposed to
algorithmic and ad—hoc methods, and generalizes several of the microarray
designs given recently in literature. Also designs for factorial cONA microarrays

realized by programing.
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(2) treatment combination
1) Mz =2° C=2x2x2=38
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ABC = —4L {(a+ 6+ c+ abo) — ((1) + @b+ ac+ b0}
= (block 291 SAA H) — (block 12 SAA F)
= block 2% block 19 ol

ARCR block It M& m2(confounding) &l

om

ME=ES

WSHE gpcs PAE = As R0 0lHs WeHS MAMESE = UL
o =ik
ilf{(d‘f' ab+ ac+ abc) — ((1)+ 6+ c+ éc)}—i(a— D6+ 1) e+ 1)
O =5 IE block &2t WetAII|4H
block 1 block 2
a (D
ab b
ac c
abc bc
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O, AEO HLE SHMAZILH B ZDHEEE AFZ0t0 HIXIAIZIH B6HCH
3.3.1 93 KOIAH
8JHKlel &==Xg} (1), a, b, ¢, ab, ac, bc, abc
block 1 block 2

(1) a

ab b

ac C

bc abc



A% o2 NSHE:

AC="F )+ b+ act abd) — (a+ e+ ab+ b)) = (4= 1D(6+ 1) 1)
wWs&E 40= block @10t WEAIF|HSH
block 1 block 2

(1) a

b C

ac ab

abc bc
w UM OZ 2INC blockeZ L= MMl= =DOXS WSEES blockdt WEA|I]
= 20l £CH

3.3.2 9t KOIAH
(1) 2002 blocke 2 Lts= AL (et=ma)

401Xt WS HE  gpcps blockdt WEAIIIAH

ABCD = Jg(g—l)(&—l)(c—l)(a’—l)

% {(1) + @b+ act+ ad+ bc+ bad+ cd+ abcd) }

—(a+ b+ c+d+ abe+ abd + acd + bed )
2H S 20| k=L,
= block 1: (1), ab, ac, ad, bc, bd, cd, abcd — FEZ(principal block)((1)S
b

block 2: a, b, ¢, d, abc, abd, acd, bcd
(2) 4002 blockez L= 2 (251e)
blockdt Wets= R0Q10| 4-1=3J40|C}.
0l = 2JH2 RQl0l oA UHHAl & e AsH2=2 Hol &L
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ABD = 5 (a=1(6=D(c+ D(d=1)
= % {(a+ 6+ d+ ac+ bc+ cd+ abd+ abca))
—((1)+ c+ ab+ ad + bd + abc + acd + bed)
ACD = 5 (a= D6+ D(e= D(a=1)

J8' {(a+ c+ d+ @b+ bc+ bd+ acd+ abcd)}

—((1)+ b+ ac+ ad + cd + abc + abd + bed)
£H G310 201 4942 block2 2 Lh=Ct.

block 1 block 2 block 3 block 4
(ABD’ﬂ A @) (Ab’ﬂ’ﬂ A @) (ABD’“ A @) (ABpOﬂ A @)
AcPN A @ AcPIA © AcNH @ AcANH ©
a b c (1)
d ac ab ad
bc cd bd abc
abcd abd acd bed
(BN @) (BA ©) (BA ©) (B @)

40} principal block.)
0l B2 4pp AcpE SolM M= QI poT= blockdt WEE 0 QUL
(278 A8UM 4°=F=C=p=-=1)

(0l Ul block = block
0

ABD<ACD= A* BCD = BC

BC:%(a%—l)(b—l)(c—l)(d%—l)

= J8' {(CQ) + e+ d+ ad+ bc+ abe+ bcd+ abed))
—(b+c+ab+ ac+bd + cd + abd + acd)

<& Kempthornell 28 (948 AE0IA)
(1) s

/= ArLcpH - B2Ubl(defining contrast)
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L=x+ 1+t x (mod 2) (4 0 ;M QXS -F)

block 1 block 2
(1 a
ab b
ac c
ad d
bc abc
bd abd
cd acd
abcd bed
L=10 L=1

<ol> @c > L=n+uxmtrtry=1+0+1+0=2(mod 2)=0 = block 1
abd = L=x+xrotars+1,=1+1+0+1=3(mod 2)=1 =>block 2

Spwcr™ Saxp oo (SE/acé:

(block 1°I ?ﬂﬁ+7(ka2ﬂ %ﬂfgﬁ(ﬁﬂ%ﬂf)
8 8 16

(2) 23"

/ = ABD leﬂ’l‘l‘ﬂ’z‘{’ﬂﬁl (mOd 2)
/ = ACD L2:I1+I3+/1’4 (mOd 2)
/ = BC L3:/152+/1’3 (mOd 2)
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ya X A3 Xy Ll L2 L3
(1) 0 0 0 0 0 0 0
a 1 0 0 0 1 1 0
b 0 1 0 0 1 0 1
c 0 0 1 0 0 1 1
d 0 0 0 1 1 1 0
ab 1 1 0 0 0 1 1
ac 1 0 1 0 1 0 1
ad 1 0 0 1 0 0 0
bc 0 1 1 0 1 1 0
bd 0 1 0 1 0 1 1
cd 0 0 1 1 1 0 1
abc 1 1 1 0 0 0 0
abd 1 1 0 1 1 0 1
acd 1 0 1 1 0 1 1
bcd 0 1 1 1 0 0 0
abcd 1 1 1 1 1 1 0
block 1 block 2 block 3 block 4
(1) c b a
ad ab ac d
abc bd cd bc
bcd acd abd abcd
L1:L2:0 L1:0,L2:1 1:1,L2 L1:L2:
(L3=O) (L;g:l) (L?,:l) (L?,:O)
Seper= Saxppt Sacpt Spc
4 o] alA)2 A A 32
(Spou=3, (block zj A2 ( A
3.4 LdRAAHY
OIXIel £=JF ZOAIH A2l Melxgel == 2230 SJtotd =9 a4 &l
AotHEtE & &2 3= Jlotgsd2z sHUH T &E2 Jb 2etotA =
Ct. dHE2 222 ot 20 et 82 &I {0t 21010 2 JAXe Ws
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3= HAGHA= 2101 LR A AIY (fractional factorial
design)OICH, L2 AIA| 2A20ts AlAlote AEHIXIE QO0IstttnE &

&= UL

3.4.1 8o LaAY
Mz 2'Eel TaAwE A

218 HEUN /= 4BCHZ G
block 10 (1), «b, ac, ad, bc, bd, cd, abed
block 2: 4,

b, ¢, d, abc, abd, acd, bcd
tEotes R (/=+ ABCD)

o
o
O
X
o
>

A = FiauAe FEe delE e - (A $E02) HolE e )
= i{(gé-i— act+ ad+ abcd) — ((1) + bc+ bd+ cd)}
Bep="Y (B, ¢ AL FEFO] F59 dolee )

— (B, C, A FEFe]l Al dHolE o 3h)
= i {(ab+ act+ ad+ abcd) — ((1) + bc+ bd+ cad)}

A= BCD
OtOMNE2 p= ACD, C=ABD, D= ABC,
AB= CD, AC= BD, AD= BC
Ax(ABCD) = A* BCD= BCD
AB(ABCD) = A* B CD= CD
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2 o o

A(= BCD) 1
A= ACD) 1
A= ABD) 1
= ABC) 1
AR = CD 1
Aazgﬁg }]3
A= B

7 7
2) block 28 M&0dte 832 (/=— ABCD
AZ% {(a+ abct+ abd+ acd) — (6+ c+ d+ bcd) } = — BCD

LB=—ACD, C=—ABD, D=-— ALC,
AB=—CD, AC=— 5D, AD=—-5C

3.4.2 989 ig/\la(zﬂfzga)
OlzweE2 St Ul JHel blockezZ BF=0{ 0| & ofLIES EHSHCY.
o

<OI> oo AEHUNMN /= ABCH= ACE= BDE

o < o
A 1
5B 1
C 1
D 1
E 1

ﬁﬁ Error %} 2
7 7



g M (s23)E US

<Ol> 97-3alE:

3.4.3 3789 2LRAAHY

(1) g7 148 (3

o —i

3
<OI> g3 &€

eIxtel ==JF 7oHe [,

27— 12832l é‘l‘ 16

ton
2

ngol Lo

338 AN /= 4p5c= blockdt WA= B2
L= x+x+1x; (mod 3)
block 1 (L=0): 000, 012, 021, 102, 111, 120, 201, 210, 222
block 2 (L=1): 001, 010, 022, 100, 112, 121, 202, 211, 220
block 3 (L=2): 002, 011, 020, 101, 110, 122, 200, 212, 221
0l Ml block & 8t Ji0F E45L0] A& SHCY,
S 2 H
A = A(ABC) = ABC—(A 2RO =A'" P =AF C
A = A(ABC)=A*BFC=F =B A)*=FC'=BC
B = RABO = AFC
B = BRABO*=AC
C = AABCO = ABC
C = AABC) = AR

AB = AR (ABO)= AC
BC

AR = AB(ARC)*=

A= AR = BC
B=AFC=AC
C= ABC = AR
AR = AC= BC

_28_
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ol

8 <

A(AFC, BO)
BABC, A0

A ABC, AB)

AB(AC, BCY)

oo I T \C TR NG R NG I V=N

& MBON /=ABC=AC =AB = BC2 50] B block? &5}0d
’ (0 (D (XD

AX=AAB* Q= A*F C=(A*F O = A" B = ABC
AV=AAC)=AC=(A**)=4"'=A4C
AXN=AAB =A*B=(A*B*=A"F=AF
AXP)=A(BC) = ABC

AX'= A(AB O = A’ B ¢* = BC
AV=AA) =4 "= C
AXY=AABR = A BF=F=(F)V=F=75

A(X P = A(BO)? = A C°

SRRy
(AX) (AP (A(XD)  (AXF?) (A4x® (A (A(XD? (A(X
A = ABC* = AC = AB* = ABC = BC' = C = £B = APR'C?
(B = AC = ABC? = AB* = BC? = ABC = ARB'C? = A = )
(BC? = A = ABC = ABC® = B = ABC? = AB? = AC = )



a9 <2l

A(ABC, AC, AB, ABC. BC*, C. B, AR C°)
Va 2
AMZ MY £ QU=
ol 95|08t Al

_30_
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Flltete=

ZFZUHZ& common loop(CL)2 0| LH.

2 M Landgrebe et al.(2005)01 <

HA A2&E cross—swap(CS)2 0| L.
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<H 42> 2°Q0 Dol

2R £ wehd &3
D, [000,1001,[001,1011,[010,1101,[011,111] |5, Fy, FyF;
Dy [000,0101,[001,0111,[100,1101,[101,1111 |F, F, FiF;
Dy;  1[000,0011,[010,0111,[100,1011,[110,111] |F., F,, B F;

F‘1F127 FIE% FZFEf

D,s  |[000,0111,[001,0101,[101,1101,[100,111]

B, BF;, PR

D,s  1[000,1011,[001,1001,[011,110],[010,111]

Fy, P F;, FLEE

LI
LI
LI
D, {[000,1111,[001,1101,[010,1001,[011,100]
LI
LI
LI

D,; 1[000,1101,[010,100],[011,101],[001,111]

Fy, P\ Fy, PR

UMHA =52 mai

>

AN
=)
S
S
®

I
i

|
9
+
+
X

I
T

!

!

FIFZ’ FlFB; FZF‘?,
Dy (000)110) = (———®++-)

I
T
|
X
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111]110{010|{011|000|001|101|100|000|{001|011|{010|110|100|101|111

000|001{101|100|011]010|110|111}101|100|{110|111|000|{010]011|001
N OS] =S UE2 75% 2822 FTEHUAHR/LD, Al JHel 2214 SHESE 50%
SEH22 FHEAHMLE HCHIE microarray 288 HEst ZEe2 H29 RUsE
SHE £ UL HE =9, 21 201K WSHES0| =S BN o &2 2
AS DKL FEEHARCH Dy, Dy 2l Dy 83 O H2 ZEg2 AEs A
OICH CHOH 3eIXtet O =2 ME2 NsHESES Z0E A2 IHEg A0t Od
Lt, &8t microarray 222 32X WS Lot SEHOZ FHIAH[MOUHE H29
PE2FH O A 24 = UL

weEHS AFEot 20 A

0011) (0100,
1011) (1100,

, 0001) (0010,
, 1001) (1010,

(+
(0001,
(1001,

, 0011) (0001,
, 1011) (1001,

(1001,

+ + -)

0011) (0100,
1011) (1100,

+ — +)

0010) (0100,
1010) (1100,

+ = o)

. 0101) (0010,
, 1101) (1010,

- + +)

. 0100) (0010,
1100) (1010,

1AM nERol

0101) (0110, 0111) £, Fy, Fy, I\ F)
1101) (1110, 1111) F\E FyFy FYFy Fy

0110) (0101,
1110) (1101,

0111) (0101,
1111) (1101,

0110) (0011,
1110) (1011,

0111) (0011,
1111) (1011,
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QOIS

Dy, (0000

, 111

s = (+

all
fol

, 0111) (0001,
) (1001,

55 = (+

1000

1l

. 1100) (0001,
1000) (0101,

253 = (-

. 1101) (0001,
1001) (0101,

253 = (-

. 1110) (0001,
(0100, 1010) (0101,

) (0001,
1100) (0101,

, 0111) (0010, 0100) (0011,
(1001,

1111) (1010, 1100) (1011,

___|_)

0110) (0010, 0101) (0011,

1110) (1010, 1101) (1011,
- - )

1001) (0010, 1010) (0011,

1101) (0110, 1110) (0111,

+ + +)

, 1000) (0010, 1011) (0011,
, 1101) (0110, 1111) (0111,

+ + -)

, 1011) (0010, 1000) (0011,
, 1111) (0110, 1100) (0111,

+ - 4)

, 1010) (0010, 1001) (0011,
, 1110) (0110, 1101) (0111,

T

1101) (0010, 1110) (0011,

1001) (0110, 1010) (0111,

- 4+ +)

1100) (0010, 1111) (0011,

1000) (0110, 1011) (0111,

_+_)

1111) (0010, 1100) (0011,

1011) (0110, 1000) (0111,
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0101) &, 7y, £\, 777

N0 Amm mAF FFFE,

0100) &y, /77y, 7oy, By,

1100) Amm FFF FFF

1011) Fz.fﬁgyﬂ,FZFli

1W11) mp 77, FEF,

1010) 7, /7y 1y o1y

V10) Amm AFE, FFEFF

1001) 7, 7, /17 77,

N0 Amm FAE FFAE,

1000) 7, /17, A7, FyF,

1100) A rymy 1A Fy R R,

M) 7 7 A5 FF

1011) A mm FFF FEEFR

1110) VAWAVIWAVOWLY

1010) A mm FIFE, FFF,

101 7 77 FF FF

1001) A mm FFE, FFF,



Dy (0000, 1111) (0001, 1110) (0010, 1101) (0011, 1100) & &y, A2, FiF, FyFy
(0100, 1011) (0101, 1010) (0110, 1001) (0111, 1000) Py Fy, FyFy FIFFLF,
Q018 858 = (- - - -)

219 main design2 =35 X&oH0 HHEEIC2M 2PASHNAS 22 2HssS o

S % UL

4.1.4 3x2 R2! Microarrays

Ix2AE S et Q2 22 Lewis and Tuck(1985)0 2ol A AT/ HFCH LBHs}

98
= =8 HHo 240l JIZ28 & Olddet 22S=2 H4.300 HES L

<E 4.3> 3x220/2 95 o

=Rl R=REC ] —i,—zjﬂ ;SL%
= £ ') F\F,

Dy |[00,011,[10,111,[20,21] 0 1 1
00,111,[10,211,[20,011,[01,101,[11,201,

Dy, [ L L L L : 0.75 1 0.25
[21,00]
00,101,[10,201,[20,001,[01,111,[11,211,

Dy : L L L L : 0.75 0 0.75
[21,01]

<E D>

(1) gerneralized cyclic method
i) 10% &6t M8ez &=&E
i) 10 10 112 =AUZ &2 === WX AHS
FIOA 10 20, 112 212 ot
1) p, (00, 01) & 10(mod(3, 2)) = (10, 11) @ 10 mod(3, 2)
= (20, 21) @© 10 mod(3, 2) = (00, 01) : main block
2, (00, 01) & 20 mod(3, 2) = (20, 21) & 20 mod(3, 2)
= (10, 11) & 20 mod(3, 2) = (00, 01) =&&

D41 v 41
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2) p, (00, 11) ® 10(mod(3, 2)) = (10, 21) @
= (20, 01) ® 11 mod(3, 2) = (01,
= (11, 20) ® 10 mod(3, 2) = (21,

main block
(2) CF2 main design
i) p, (00, 20) (10,00) (20,10)

[(d882H 4D 10 mod(3, 2) , 10 mod(3,
(01, 21) (11,01) (21,11) (00,20
[(ME22H @ 10 mod(3, 2), ® 10 mod(3,

i) p. (00, 21) (10, 01) (20, 11) (Of

(
)
(
. 20) (11

A
(L

10 mod(3, 2)
10) @ 10 mod(3, 2)
00) & 11 mod(3, 2)

2),® 11 mod(3, 2) =&]

2),

k=i
=

]

@ 11 mod(3, 2)]

00) (2t,

[HSSE D10, 10, D11, H10, 10, D11 =]
x ODIN py=pn,  D5=0,0lLh

(tetA 3 block@Z & BS designe

5J4Jt OtLILD

10) (00,21) [=&t]

3401t

6 blockeZ& XL, AL design2 5JHJF OFLID 3RS & %= ULCH
OlE &9, Dy=E 612 =cl0IEE Jt& FHete= ZEO0ICt.
00 10 20 01 11 21
11 21 01 10 20 00

Landgrebe et al.(2005)= Dy BS2A 20| 12l Dy, Dy

T go gt5s AdgUt. A 22=2
&

My
ro

EGIO'
= =

OlHAl HOIE 4

Ct.

e
=2

o

4.2 Visual C++& 0|8 Z=2 8 0ol Al
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if(num ==

)

int flag = 0;

m_adata =
m_bdata =
m_cdata =
m_ddata =

m_edata =

for(int i=0;
{

}

for(int b=0;

{

new int[temp]:
new int[temp]:
new int[temp]:
new int[temp]:

new int[temp]:

i<temp; i++)

if(i<16) m_adatali] = 0;

else m_adata[i] =

if(i%2) m_edatali] = 1;

else m_edatali] = 0;

b<temp;: b+=8)

if(flag == 0)

{
m_bdata[b] =
m_bdata[b+1] =

m_bdata[b+5] =
m_bdata[b+6] =

[
[
[
[
[
[
[
m_bdata[b+7] =

3
O'
[oN
o
5]
[V
(e
+
i
i
o O O O O O o

flag = 1;

else

flag = 0;
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}

for(int c=0; c<temp; c+=4)

{
if(flag == 0)
{
m_cdata[c] =
m_cdata[c+1] = 0;
m_cdata[c+2] = 0
m_cdata[c+3] = 0;
flag = 1;
}
else
{
m_cdatalc] = 1;
m_cdatalc+1] = 1;
m_cdata[c+2] = 1
m_cdata[c+3] = 1;
flag = 0;
}
}
for(int d=0; d<temp; d+=2)
{
if(flag == 0)
{
m_ddatal[d] = 0:
m_ddatald+1] = 0;
flag = 1;
}
else
{
m_ddatal[d] = 1:
m_ddatald+1] = 1;
flag = 0;
}
}
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Ol BYLES OINES HIWSIH RBH(B)E0 mod2E HE ZURES UEHY
= S=0ICH
if(hum == 5)
{
m_totcounter = new int[itemp];
or(int j=0; j<itemp; j++)
{
m_totcounter[j] = 0:
}
for(int i=0; i<itemp; i++)
{
for(int a=0; a<total; a++)
{
if(m_adata[i] == m_adata5[a] && m_bdata[i] == m_bdata5[a]
&& m_cdata[i] == m_cdata5[a] && m_ddata[i] == m_ddata5[a]
&& m_edatali] == m_edata5[5])
{
m_totcounter[i] = m_totcounter[i] + 1;
}
}
}
Ote DY REE2 Experiment resultR222& WeE INSS H0t== 22010
if(hum == 5)
{

m_DataCreate = new CString[temp];

m_DataCreate_1

new CString[temp]:

for(int a=0; a<temp: a++)

{
m_DataCreate[a] = "":
m_DataCreate_1[a] = "
}
for(int i=1; i<temp;: i++)
{

if(m_adatali] == 0)
m_DataCreate[i]
if(m_bdata[i] == 0)

m_DataCreate[i]

m_DataCreate[i] + "(a)

m_DataCreate[i] + "(b)
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m_DataCreate[i]
if(m_ddatali] == 0)

m_DataCreate[i]
if(m_edata[i] == 0)

m_DataCreate[i]

N

if((m_adatali]+m_bdata[i])%2
m_DataCreate[i]
if((m_adatali]+m_cdata[i])%2
m_DataCreate[i]
if((m_adatali]+m_ddata[i])%2
m_DataCreate[i]
if((m_adatali]+m_edata[i])%2
m_DataCreate[i]
if((m_bdata[il+m_cdata[i])%2
m_DataCreate[i]
if((m_bdata[i]+m_ddata[i])%2
m_DataCreate[i]
if((m_bdata[il+m_edata[i])%2
m_DataCreate[i]
if((m_cdatali]+m_ddata[i])%2
m_DataCreate[i]
if((m_cdatali]+m_edatal[i])%2
m_DataCreate[i]
if((m_ddata[il+m_edata[i])%2

m_DataCreate[i]

I

if((m_adatali] + m_bdatal[i] +

m_DataCreate[i]

if((m_adatali] + m_cdatali] +

m_DataCreate[i]

if((m_adata[i] + m_ddata[i] +

m_DataCreate[i]

if((m_adatali] + m_bdatali] +

m_DataCreate[i]

if((m_adatali] + m_bdatali] +

m_DataCreate[i]

if((m_adatali] + m_cdatali] +

m_DataCreate[i]

m_DataCreate[i]

m_DataCreate[i]

m_DataCreate[i]

== 0)

m_DataCreate[i]

== 0)

m_DataCreate[i]

== 0)

m_DataCreate[i]

==0)

m_DataCreate[i]

== 0)

m_DataCreate[i]

==0)

m_DataCreate[i]

== 0)

m_DataCreate[i]

== 0)

m_DataCreate[i]

== 0)

m_DataCreate[i]

== 0)

m_DataCreate[i] +

m_cdata[i])%2 ==
m_DataCreate[i] +
m_ddatali])%2 ==
m_DataCreate[i] +
m_edatali])%2 ==
m_DataCreate[i] +
m_ddata[i])%2 ==
m_DataCreate[i] +
m_edatali])%2 ==
m_DataCreate[i] +
m_edatali])%2 ==

m_DataCreate[i] +

"(b,c) "

"(b,d) "

"(b,e) "

"(c,d) "

a,b

0

c
0

d

Q

0

a,b

0

a,b

0

)
(a,b,
)
(a,c,
)
(a,d,
)
(a,b,
)
(a,b,
)
(a,c,

c) "

d) "

e) "

d) "

e) "

a,ce) "
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I == ===
if((m_bdata[i] + m_cdatali

+ m_ddata[i])%2 == 0

m_DataCreate[i] = m_DataCreate[i] + "(b,c,d)

)

(

if((m_bdatali] + m_cdatali] + m_edatali])%2 == 0)
(

)

(

m_DataCreate[i] = m_DataCreate[i] + "(b,c,e)

if((m_bdata[i] + m_ddata[i] + m_edata[i])%2 == 0

= m_DataCreate[i] + "(b,d,e) ";

m_DataCreate[i

/1
if((m_cdatali] + m_ddata[i] + m_edatal[i])%2 == 0)
m_DataCreate[i] = m_DataCreate[i] + "(c,d,e)
s
if((m_adata[i] + m_bdata[i] + m_cdatali] + m ddata[|] %2 == 0)
m_DataCreate_1[i] = m_DataCreate_1[i] + "(a,b,c,d)
if((m_adata[i] + m_bdata[i] + m_cdatali] + m edata[l] %2 == 0)

m_DataCreate_1[i] = m_DataCreate_1[i] + "(a,b,c,e)

)
(
)%
(
if((m_adata[i] + m_cdatali]l + m_ddatali] + m edata[l])%Z == 0)
(
)
(

m_DataCreate_1[i] = m_DataCreate_1[i] + "(a,c,d,e) ";
if((m_bdata[i] + m_cdata[i] + m_ddata[i] + m edata[|] %2 == 0)
m_DataCreate_1[i] = m_DataCreate_1[ "(b,c,d,e)

M1
if((m_adata[i] + m_bdata[i] + m_cdata[i] + m_ddata[i] + m_edata[i])%2 == 0)
m_DataCreate_1[i] = m_DataCreate_1[i] + "(a,b,c,d,e) ";

//MessageBox(m_DataCreate[i]);
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