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#i### SUPPLEMENTARY MATERIAL ON "Electrically modulated dynamics of a compound
droplet in a confined microfluidic environment" ####H###

HiHHHHEHA# Expressions of the different constants in equations (A2) and (A4) #i#H#HHHH
here ac indicates a(cap), bc indicates b(cap)

a o=0:

ac, o= — - 5 4 5 ;
K?R1R2 —K?R1 —K?R2 +K”+R1R2 +R1+R2 +1

b, o:=0:

be, o= KiRlRZ—i—KiRl—KiRZ—Kz—I—RlRZ—R1+R2—1:

% KPR1IR2 —K*R1—K?R2+K?+R1R2+R1+R2+1

Cio=0:

CCLo="" 2 2 22(R1+21) :

' K*R1R2—K?R1—K?R2+K?+R1R2+R1+R2 +1

& o=0:

e o= — - 252(_1+2R1) ;

' K°R1R2 —K°R1 —-K"R2+K"+R1R2+R1+R2+1

a g=0:

by o:=0:

Co=0:

e o =0:

a,,:=0:

ac, ;== 0:

b, ;=0:

bc, ;=0

C:=0:

cc, 1 :=0:

e, 1:=0:

ec, 1 :=0:

Mczy o) =10

LcZ, olt) =10:

alzz—%(—12K10/11222+24K10/11/12+12K10222—12K10/11—24K10/12

48K R 12K 124 KB 27+ 48 KB AL + 72K 27— 24 KE—72KS 1
ABKA M A2 28 KA A8 KA — 12K 2T 124K — 24 K2 2 — 12K A2
—12K2/11—24K2,12—12K2)/(K2(K8/11/12—K8/11—K8/12+K8—2K6/1122
4K +KO R 2K -6 K ML +2KP MM 2 +4KP L+ KPR +2KP - 2 — A
—-R2-1)):

2



1
4
kA R+ 12K — 12K 2 — 12K L 20— 12K 2 — 12 K8 2
C12KO 2 £ 36K AL 420 436 KA AL A2 436 K 20 136 K 2) | (K2 (KB AL A2
KA KR+ 2K M2 +4KO M+ K2 — 2K —B K AL +2KP AL A2
FAKCH+KER 2K - MR- —R2—1)):
1

a4 :=- - (12 K —12k3 0 —12K3 2 +12K8—12KP 1 12 +36 KO A1 — 12 K®

_LRK AR -36K A —12K 12K 2+ 12K + 12K 2 +12K2) |

(Kar2-kKua-kK2+K-Kau2+3K 1K —K* L2 -3K 1L —K

AR+ +R2+1)KY):
a5:=0:
1
4
+KPS2 L 265 (—K®S2 41 R2eci , —3K°S1S2af (+3KS1S2ac] ,—3K°S2 A1
¢ o +3K®s221cc (—K®S2 1€} (+KPS2 A ect (—BKPS22¢F (+6KPS2.2¢C]
—K®S2 26§ (+K°S2 A2 ec; o —K® AL A2bT o +K® AL A2bcf o +6K S2¢; ;—BKS2
ocs o+ K’ S2¢€; —K*S2ec o+ KA DT ( —KP AL b o+ K A2bf o —K® A2 be]
—9K’S2 2 ¢} +9K S22 et o +5K S22 ef (—5KPS2. M1 R2ec
+3K A2 — Kb} o +Kbes o +9K 240 ¢ (—9K S2 Al cc] o +3K°S2 L€
—3K°S2 Mec] o +3K°S2.42¢] (—3K°S22¢c; (—3K®S2.2¢6f (+3K°S2 R2ec]
—5Ko AL 2 +5K M 2be] (—3K A —3K 2 -3K®Ss2¢f (+3K®S2¢c]
—K®S26f o +K°S2ec] , —3K°ALbT o +3K°ALbc] o +3K°A2bT  —3K®A2bc g
+3K*'S182 2a] ,—3K*S1S2 2ac] (+3K'S2 1 2¢f (—3K's2. 41 2ccs
—TK's2 el (+TK'S2 1 et (+3KP—9K A 2 +KObE o —KCbe]
+3K*s182a; (—3K*S1S2ac] , —9K'S2.41¢; +9K*S2 A1 ¢cf (—3K*S2. A1 €]
+3K's2 Mec] o+ 7K AL A2bf g —7TK AL R2be] g +9K A +3KE A2 —6K*S2¢]
+6K*s2¢cc] j—4K*s2¢ef (+4K S2ec] (+3K ALb] (—3K* A bl o +3K A2b7
—3K 2be] g +3K*S2 AL A2¢ (3K S2 M 2 ccs o+ KIS2 AL A2 €
—K?S2 1 A2ec] ,—3K°+3K A A2 +K'b] g —K*bef o +3K*S2.A1¢f
—3K*S2 Al cc] o +K*S2 Al ef ( —K*S2 Al e (+3K*S2.2¢f ( —3K*S2.A2¢c]
+KES2 26 (—K*S2 A2 ec; o — K AL A2bf o+ KZ AL A2bef o —9K AL +3K* 22
+3K*S2¢5 (—3K?S2¢cc] o +KPS26] g —K?S2ec] o —K*ALbS o+ K AL bef
— K22 b g+ KEA2bc;  —3K +3KEAM 2 — KBS o+ K be] o +3S2 2¢€
—3s272ec o +3K2 A +3K2 2 +352¢6] (—352ect  +3K?) /(K ALz —K* AL
— KR +K—K M2 +3K AL —K - KA 2 -3K M- K+ L2+ L+ 2
+1) K% :

a2 (36 KO a1 12" —36 KO 41 22 —36 KO 2° +36 KO 2 — 12 K8 1 &2°

a6 :=-- (3K°S182 R2af (—3K®S182 Rac] (+3K°S2 M R2¢cj ,—3K’S2. 41 A2¢ccf



> ¢l :=—% (36 KX 41 22 —36 KX 11 22 — 36 K20 222 + 36 KX 2 — 12 K& 1 227
FKEAL 2+ 12K —12KB 2 — 12K L 2 — 12 KO L 2 — 12 KO 2
C12KO 2 436K AL 20 436 KA AL A2 +36 K 20 36 K 2) [ (KA (KB AL A2
KA KR+ 2K M2 +4KO M+ K2 — 2K —B K AL +2KP AL A2
FAKCH+KER 2K - MR- —R2—1)):

1

> 2 == (12K ° 2" — 12K 1" 2~ 24K i 2" + 24 K 0 22 412K 2°

24K 1P 0" 12K 2 148 KO 1P 2 + 24 KO 0° 48K 2 —72KE 17 2
F 24K+ 72K 2 148 KO P 2 — 24 KO 2° — 12K 0P 28 — 48K 2
K P2 2K 2R oAk 2 — 12K 2R — 12K 2) [ (KE (KB AL 2
K-k +KE—2K M2 +aK LK 2 —2KP -6 K AL +2KE AL 2
I FAKCH+KER 2K - MR- —R2—1)):

> 3= (6K°S2 21 26+ K22 A 2 € o+ 9KPS2 ] o — 52 A1 A2 ¢} o+ 52 1 22

ec; o+ K°S226] , —K®S2 R2ec] ( —3K'®S2 Al cc] , —3K*S1S2ac ;—9K®S1S2
al o+ 9K°S1S2ac] ,+3KS182aF (—3K’S1S2aci (+6K*S2 2 ¢cf
+3K’S2.2¢€f (—3K°S22ec] o +3KUS2.2¢; (—3KYS2 2¢cc]  —3K*S2 2
e o +3K*S2 2ect +3K°S2.2¢f o —3K*S2.42¢cc] ,—BK*S2.2¢f (—9K®S2 41
¢ o +9KS2 A cc +9KS241 ¢S (—9K®S2 Al et o +K®S2 A ef —K°S2 Alec]
—3K's221¢ (+3K*'S2 a1 cc] (—3K'S2A1¢€f (+3K*'S2Alect o +3K S241€f
—3K*S2 Mec] o +3K AL A2bf (—3K A 2 be] (3K AL A2b] +3K AL A2
bel o +3KOS152 11 28] (—3KOS1S2 11 2ac] ,+3K°S1S2 41 2ac] ,—S2¢f
+82e¢] (—3K 2 +12K'M, (1) —12K>M, o(t) +12 K> M, o(t) —3 K" 22

—KPS2 L A2ec] (—BK®S2 AL A2cc] (— 3K S2 AL A2 €] +3K S2. 1 A2 ec]
—6K's2 1 2¢ (+6K'S2A1 A2¢c] +4K S2 M R2ef (—4K'S2 M Rec
—3KS2 L 2] o +3K OS2 A2 cc] o +3K'S1S2 285 (—3K*S1S2 R ac]
—3K°S182 R2a] ,+3K°S1S2 2ac; (+3K S22 ¢f (—3KS2. 41 2 ccs
—K°s2 M 2l o+ K S2 41 2ec] ;—3KOS1S2 Ml al (+3KOSLS2 Mac
—9K°S1S52 11 a5 +9K°S1S2 Al ac] ,+3K'S1S2. 41 a5 (—3K'S1S2 Al ac]
+9K®S182 Ala] ,—9K®S1S2 Al ac o —12K'M, o(t) AL A2 + 12 K> M, o(t) AL A2
—3K's152 41 2act (+3K'S1S241 A2af (—3K°S1S2. 41 2af ( —K°S2¢€l
—3K®S2¢f ( —3K 2] (+12K°M, (1) 2 +7K*S2¢€f (—12K'M, o(1) 22
—9K®S2¢cc] (— 12K M, o(t) AL —3K* 2b] (+5K*S2ec  —3K AL 22 +3K*S2
oc o +K®S2ec] o +3K°R2bc o +36 K M, o(t) AL +12K°M, o(t) AL

—36K M, o(t) A1 —S2. 2] [ +S2 2ec; ,—3K*S2¢] (—S2. M ef (+S2 AL ec]




+3K A2bcf o +12K M, (1) AL A2 —12 KM, o() L A2 +3KOS2.21¢
+3K*S182a; (—3K'S1S2 247 +3K?S1S2 Rac] ,—3K’S1S2 R a;
+3K®S182 R2ac] ,+3K's182a; (—3K?S1S2ac] ,—3K°S1S241 R a;
+3K®S182 1 2 act ,—12K'M, (1) —3K™s2¢f (+3Ks2¢cc] , —5K*S2¢f
—7K*s2ec? o +3K3s20c? o +3KE AL 2) /(KO AL 22 —K° AL — K A2 + K°
—KAR+3K AN K —KEUAR-BKEAU-K+ AR+ A+ 2+1)KY:
> c4:=0:
_ 1 9 9 9 9 7 7 7
> 5 == (RKM2-12K'N-12K'R2+12K —12K' 1 2 +36K' 11 —12K
Sk R -3k - 12K+ 12K 2 +12K3 AL + 12 K3 2 + 12 K% |
(K2 -ku-KR+K—K' 2 +3K' L —K' —K*P 2 -3K A —K?
+AR+AA+R2+1) K

1 10 2 10 2 10 2
> 06:=- (3K°S1S24L 2] (—3K'SLS2 A1 R2ac] (—3K*SLS2 AL aj

+3KS1S2 Mac] , —3K*S1S2 2af (+3K'OS1S2 Rac] —3KS21 22¢f
+3K0s2 4 22 ccf +3KS1S2a] ,—3KS1S2act (+3KUS241¢]
—3Ks241¢c +3KOs2.2¢C (—3KUs2.2¢cc (—3K®S1S2 M R al
+3K°S152 11 R ac] , —3K7S2¢] (+3KS2¢cf +9K S1S2 M af
—9K®S182 Al ac] , —3K®S1S2 2245 (+3K*S1S2 2ac] ,+6K’S2 A1 22 ¢f
—6K*s2 1 A2cc (—3K S2 AL 26 (+3K S2 M Rec] ,+3KPs182a
—3K°S152act (—9K®S2.21 ¢ (+9K®S2 Al cct o +3KPS2.2¢€f (—3K°S2 2 ec]
+3K AL 2 (—3K A 2be] ( —3K°S1S2. M1 R2a] ,+3K°S1S2 A1 R ac]
—3K*s2¢f (+3K*s2¢ccf ( —3K° 2b] (+3KPA2bcf (—9K®S1S2 A 4]
+9K°S1S52 M1 ac] ,—3K°S1S2 2a] ,+3K S1S2 2ac; (+3K°S2 L 2 ¢
—3K’Ss2 M 2 ccf (—K®S2 AL A2€] (+ K S2 M 2 et o +3K® AL 22 —9K®S1S2
al o +9K°S1S2ac] (+9K S2 M1 cf (—9K®S2 Ml cc] , +K°S2 A1 € (—K®S2 41
eci o +3K°S2.2¢f  —3K°S2 2¢c + K S22 ¢€f (—K®S2 R2ec]

+3K'S1S2 11 28] ( —3K'S1S2 1 R2ac] , —3K 2 +9K®S2¢] ,—9K®S2¢ccf
—K°s2¢] +K®S2ec] (+3K*S1s241a] (—3K*S1S2 Al ac] ,+3K'S1S2 24l
—3K*'s1s22ac; (—6K' S22 ¢ +6K'S2 AL 2] (+4K S22 €]
—4K*'S2 11 22 et (+3K'S182a j—3K*S1S2ac] (—3K*Ss2.41¢] ,+3K's2 A1
ot o—3K'S2 41 €l (+3K'S2 A ec] j—6K'S22¢] (+6K'S2R2¢cc] (3K M 2
bi o +3K A 2bcf  —3K*S2¢f j+3K*S2¢cf (+ 7K S2¢ef (—7K*S2ec
—3K'A2bf (+3K A2bc; o+ KS2 AL 6] , —K*S2 A1 A2 ecs —3K AL A2
+3K*S2 1€ (—3K*S2Alec; (—3K’S22¢€ (+3K’S2 2ect (—3K' 2
—5K*S2¢f (+5K*S2ec (—S2 AL 2] (+S2 AL A2ec] o —S2 AL el o+S2 Alec




—s22€] g +s2a2ect (—S2¢ o +52ec] o) /(KA 2 — KO A1 —K® 22 + K°
—KAR+3K AN K KA R-BKAU-K+ AR+ +2+1)KY:

1
> = ——
L2, 0(V) adc5—ab5cd ( (

_ i1 252 _ _
cosh(2 A2 — a2 cl (t(al c6"—2ala2cdcb—2aladc2ch

—2a1a5c1(:5+4a1a5c204+a22c42+4a2a4clc5—2a2a402c4—2a2a5c1c4

n 1 (-alc5+a2c4 —adc2 +as5cl)t
+ad4?c2® —2 a4 a5 cl c2 + a5° c1?) >>e2 alez—azel +1) (a5 c6
—a605))
+(sinh(l ;G(a12(:52—2a1a2c4c5—2a1a4c2(:5
2 alc2—a2cl

—2a1a5c1(:5+4a1a5c204+a22c42+4a2a4clc5—2a2a402c4—2a2a5c1c4
1 (-alc5+a2c4 —adc2 +ascl)t

1/2 _
+a4%c2? — 2 ad a5 ¢l c2 + a52 c1?) )) e? alcz —azcl (-ala5c5c6
+a1a6c52+2a2a4c5c6—a2a5c406—a2a6c405—a4a502c6—a4a60205

+a5°clcb—a5abclcs+2a5abc2cd))

((a12052—2a1a2c4(:5—2a1a4c2(:5—2a1a501c5-|—4a1a5(:2c4

+a2’ch’+4a2adclch—2a2adc2cd —2a2a5clcd +ad’c2’ —2ada5clc2
2 12 )

+a5°cl®)  (adc5—a5cd)):

1
> M == | - 4 +c4
2.0(1) a4c5—a504[ c6a4 +c4a6
+cosh(i;(t(a12052—2a1a2c4c5—2a1a402c5
2 alc2—a2cl

—2a1a5c1c5+4a1a5c2c4+a22042+4a2a4c105—2a2a4c204—2a2a50104
1 (-alcS+a2c4d—adc2+a5cl)t

1/2 o5 _
+a4%c2? — 2 ad a5 ¢l c2 + a5° c1?) >>e2 alez—azcl (a4 c6

—a6c4)) + (—a1a4c5c6—i—2a1a5c4c6—a1a6c4c5—a2a4c4c6—|—a2a6c42
+a42c2c6—a4a5c1c6+2a4a6c1c5—a4a6c2c4—a5a6clc4)
1 (-alc5+a2c4 —adc2+as5cl)t

2 alc2 —a2cl (1 1 2 2
e smh( >y ol (t(al c5

—2a1a2c4c5—2a1a4c2c5—2a1a5c1c5+4a1a5c2c4—|—a22c42+4a2a4c1c5




1/2
—2a2a4c204—2a2a5clc4+a42022—2a4a50102+a52012) )))/((a4c5

—ab5c4)

(a1?c5?—2ala2c4cs—2aladc2cs—2ala5clcs+4alab5c2cd + a2’ ca’ +4a2adclcs
12

—2a2adc2chd—2a2a5clch+ ad’c2’ — 2 ad a5 cl c2 + a5%c1?) ):

>

>A210:=—%(K6(3t Mczo())ﬁlﬂZ—KG(%McZO(t))/M—KG(gt Mczo())ﬂz
+K6(%Mczo(t))—K4(gt Mczo())/llﬂZ+3K4/11(3t Mczo(t))
+K4(%M ()),12 K(gtcho())zz—?,(gtl\/lczo())K“
-I—(%ch,o(t))K"'—Kz(gt Mczo()jﬂ,uz—sK ﬂl(ddt Mczo(t))
+K2(%Mczo(t))ﬂz+(gt Mczo(t))Kz—i-(gt Mczo())/ilﬂZ
+/11(%M02,0(t)) (gtMczo()jXZ—ﬂz(gthzo()) gtMczo()
(d ch,o(t)))/(K 2K —K® a2+ K~ K a2 + 3K AL — K

—KEPAR-B3KEA K+ AR+ AN+ R +1):

> A, 4= <o ( 12 K zz(dt L, ot )—36K (gt Mzo(t))MZZ—KSZZ
—36K/12(3t 20())+12K22(3t 20())+12K(3t Mz‘o(t))/QZ—K“ﬂZ
+2KO 22 4K Schio—K45182acio—82eci0+12Klo(gtM ()),11/122
—12K10(%szo(t))/ilﬂZ—lzKE;(%MZO(t))/llﬂZ
—12K6(%leo(t))/ilﬂZ2+12K4(%Mz‘o(t))/11/122+3K882ccio—3K482
eci o —K'S2¢c g —3K®S2¢c; o+ K®S2eci o +3K*S2ect —2K°be] (A2 +K°
bci022+bc§0K422—8222ec§0+12K1°(gt|v| ()jﬂz+12K/12 (gt 2O(t))
—12K3 A2 (gt 20())+12K/12(3t 20())+12K (gt szo(t))ﬂZZ
+12K* (gt Mzo(t))/iz 12(3t 20())/22K 12K10(3tM ())/122
+12K /11/22(3,[ 20())+36K (gt szo(t))/ilﬂZ—KmSlSZﬁ.Zacio

+K®S152 22act o +K°S1S2 2ac —K'S152 R2ac; o +K's182ac

+3K°S182ac; o +K*S2 R2cc] o +K*S2 Rec; —K®S2ec] (2 —3K°S2cc] o 22




+K682eciO/12+28200§0K4/12—3K88182acio)/(K4(Kz—l) (K* 1 22
KM -K 2K 2K -KER -2 - -2 1) 2):
1 d d d
> Byo= (KG(dt Mc, ot ))ﬂﬂz—KG(dt Mc, ot )JM—KG(dt Mc, ot ))/22
6( d 4( d 4 d
+K (dt Mczo())—K (dt Mczo())/llﬂZ-l—fSK ﬂ,l(dt MCZO())

+3K* (gt Mc, ot ))/12—3K (gt Lc, O(t))ﬂZ—? ( gt Mc, O(t)) K
+3(gt Lc, ot )) K4—K2(3t M, ot ))/11/12—3K /11(; M, o(t ))

+3K?2 (gt Mc, 0(t))/12+5 (% Mcz,o(t)) K2+(3t M, ot ))/1122

d d d d
dt Me, O(t)) + ( dt dt

—3(1 chlo(t)))/(K (Ka2—Ka—K 2 +K—Kk a2 +3Kk i —K

+/11( Mczo()jﬂZ—C’uﬂZ( cho(t))+ Mc, o(t)
dt

— KPR -3KAN—KE+ AR+ +2+1)):

1 d d 8

16(12K/12(dt 20()) 12K(dt|v|20(t))/11,12 K8 12

— 28K ﬂZ(%MZO(t))+4K4ﬂ2(%MZO())+20K ( (t)ﬂZ K* 12

)

6 4 2 4 2 2 10
+2K 2+ K s2¢d  —K*s1s2ac? [ —S2ec? (+4K (—MZO )
a0 (4 k(g d
4K (4 Myolt) ) 2122 4 ° &

dt
M, O(t)) 2" +3K8s20d —3Kis2ed —K¥s2¢d ,—3K°S20d?

> Bc, =~

MZ,O(t))/ilﬂZZ—4K ( M, ot ))/11/122

d
dt

+K682ec170+3 K282ec§ 0—2K6bcf 0/12+K8bcioﬂz+bci0K4/12—82/12ecio

gt M, ())/12+12K 2 (gt Mzo(Uj—lZKgﬂzz(%Lm(t))

d d d
+12K ﬂz(dt 20())+12K (dt < Mzo(t))ﬂz
d

d d
—12(dt 20())/12K KlO(EMZO()jﬂZ +4K /11/12((“ 2O(t))

d 10 2 8 6 2
F12K° (g My olt) | 2122 —KS152 22 ac  +KPS152 2] o +K°S152 22 a4
—K*s1s2 2act o +K'S182ac] (+3KS182ac; o+ K S2 R cc] o +K*S2 2
ecio—KSSZecioﬂZ—3K682cciO/12+K682ecio/12+28200§0K4/12—3K88182

aCio)/((Kz—l) KE(K*AA 2 —KAL-KR2+K 2Kk —KERr-aar—-Aa

+4K(

+4K10(

szo())zz +4K ( ?

i —-R-1)R):
1 6(d 6 ( d 6( d
> Cpoi= (3K (E Mczyo(t))/ﬂﬂZ+K (E chlo(t)jﬁlﬂz—3K (E Mczo(t))ﬂz




> Cc,

> By o=-

0" 16

—KG(gt Lc, ot ))M—K6(3t Lc, ot )j/12+|<6(3t Lc, ot ))
d cho())/ilﬂz+3K(d gt cho())zz

7K (dt dt
(gt cho(t))K—3K2(%Mcz7o(t))/1122+5K( Lc, ot )/11/12

d d
dt dt gt ~C20t ))’12
2( d d d d
—K (E chlo(t))-l—(a LCz,o(Ujﬁ““(a Lc, ot )/11+/12(d Lc, ot ))
gt Lc, O(t))/(K6,11/12—K621—K6/12+K6—K4/11/12+3K4/11—K —K* 1 A2

KN —K AR+ AU+ R+1):
1

Lc, ot ))/11+3K (
d,
t

d
—3K? ( Mczo())zz—sKZ( cho())/u+3|< (d
)

(12K Y7, ( gt ) O(t)j —4 (% L, O(t)) K*—12K% 2 (% M, O(t))
d d

—12K22(EM2,0(t))+4K2(dt 20())/22 K24 +3K -3k A

4 2 8.2 6 12 2 4, 2 6( d
—K*s182ac? o+ K®be? o —K®be? ; +K2bc? o — K*be? o — 28K (E LZ,O(t))llﬂZ

ar a0 2244 (G L g00)

6 d 2 6 2 2 2
—4K (a'-z,o(t)) —82e0110+2K SZCCLO—?:K 82cc1’0—|—K S2ec; o+ K" S2

+20K4(% Lzo(t))/u;tz+4K (

ec; o —K’S2ect o+ K’ S2cc] o —K®ALbcf o +3K°ALbeE o —3K* AL bel o+ K AL

be? 5 +12 K° (% LZO(t)) A —12K* (% Lzyo(t)j A +4K2 (% Lzyo(t)) pil
—4K8(% Lzo(t)) /11+12K6(% LZ,O(t)j /12—K8+4K2(% Lzlo(t)) —K?

+KE -4k 2 ( gt 2lo(t)) +4K8(% '—z,o(t)j/ﬂﬂz

d d
dt dt
—K®S2 Ml cc] o +K®S2 Al ec] o +3K°S2. Al e (—3K®S2 Alec] , —3K'S2. Al ccf

—12K4/11/12( szo(t)) +K6+K4+12K8( Mz’o(t))/llﬂZ-i-KZSZ/ilccio

4 2 2 2 6 2 8 2 2
+3K'S2 Alecy (—K“S2 Alect +2KS1S2ac] ,—K 5132ac1,0)/((|<
—1) (K2 -k'an-ke+K 2K -KR-AR-1-R2-1)K):

%(KG(; MCZO())/11/12+K6(%L0210(t))/1122—K6(gt Mczo(t))ﬂz
—KG(gt cho())M—KG(%LCZO(U)&M‘S(; cho())
—3K* (% ch,o(t))/ilﬂz—i-SK“(% ch,o(t))/%l—i-K (% chlo(t))/zz
(gt Lc, O(t)) K4—K2(3t Mc, ot ))/11/22+K2(3t Lc, ot ))/11/12
—K? (gt Mc, ot ))12—3K (gt Lc, ot )j/11+K (gt Lc, ot ))22



_Kz(gt LCzo()) (gt cho()jﬂzu(gt cho())/umz(g cho())
Ld

+ o Loy oft )j/(K M-k —KR2+K—K A2 +3K A —K — K22
3K KA U RA AN+ +1):

1
> EC, 0= <5 (12K22(3t 20(t)j—12(diL2,0(t))K —12K ﬂz(gt (t))
—12K ﬂz(gt 20())+12K (gt 20()),12 K21 +3K' 1 — 3K A1

—K*s182ac] o +K°bes o —K°bei o+ K bef g —K*be ; — 36 K° (% Lzyo(t)) iy,

+12K4(% LZ,O(t))llﬂZ+12K2(% Ly olt) | L2 +12K° (gt Ly ol) |

—12K° (% Lzyo(t)) —SZeci0+2K882ccio—3KGSZCciO+K SZec1,0+K282

2 8 2 2 2 8 2 6 2 4 2 2
ec1,o_K 82e01‘0+K SZCCl,O_K /11bc110+3K /11bc10—3K /11bc110+K Al

2 6(d 4(d d
bc; o +36 K (E Lz,o(t))ll—?uGK (E Lzlo(t)jﬂl—i—lZK (dt

_1oK8 (4 6(d _ K8 2(d
12 K (dt Lzo(t))/ll+12K (dt Lzlo(t)jﬂZ K+ 12K (dt

d g( d
& 20(t))—|—12K (dt

My (1) | + K+ K+ 12K (o

L, (t)) pil
Lz‘o(t)) —K?

FKEM —12K /12(

d d
dt dt

—K®Ss2 1 ccs o+ KPS2 AL ec +3K®S2 A ¢ (—3KS2 Al e —3K'S2 A ccf

Ly olt) ] 212

—kta R (g My o(t) ) 2 22 +KPS2 A ed]

+3K482/11eci0—K282/11eciO+2K68182aciO—K88182acio)/((K2

—1)(K'ar-K'AL-K'R2+K 2K N-KER-AR-N—-2—-1)K):
> Fp o= (KS(gt M, ot ))/11/12—K8(3t M, ot ))/Il—KS(gt M, ot )),12
+K8(1MCZO(T)) _ZKG(c(jjt L, ot ))/11/?2+2K6(% '-Cz,o(t))’11

Echo(t))ﬂZ—K (((jjt Lc, oft )j+K4(3t Le, ot )),11,12

—K* ( Mczo(t)j ( cho())/u (gtMczo())K4
+ K2 ( M, ot )/11/12+2K /11(3 Mczo(t))+K (gt Mczo(t))/iz
d d

42 (i Mczyo(t)) K —(% Lc, ot )jﬂﬂ—(a ch‘o(t))/ll—ZZ ( & Loy ot ))

—(% ch,o(t)))/((Kz—l) (KSAL 2 —KO A1 — KO A2 + K® —K* AL A2 + 3 K* AL

K KPR -BKEAU K+ AR+ M+ R241)):
d

> Foy = 1¢ (-12K° (gt My o(t) ) 2022 +K° 22 +24 K 22 (g My (1))




—12K2(% Lzyo(t)) —12K° (gt M, O(t)),12—K2,12—2K452ccio+2|<43132

acio+12K6(% L olt) ) 222" 12K (gt Ly olt) ) 212
—12K2(% Lzo(t))/llﬂZZ—ﬂKz(%Lzlo(t))/11/12+3K6/11/22+282ecio
+12K10(% szo(t))/ﬂ/ﬂz—ﬂKlo(% leo(t))/ilﬂZ
+12K4(% My o(t) | AL 22"~ KOS20] o + 3K S2cf  +K°S2e] o —3KPS208]
— Kb g A2 +S2 A2ec] o+ bl (KPR —2K AL 2 —KP AL A2
_ d 22 10 (d d

12(dt Lzyo(t))/ﬂ K2 +12K (dt M, ()j/12+12K 2 (dt L, olt )
— 12K 2 (% L, olt )) +12K* (gt M, O(t))/zzz—lzKlo ( LM, ())/12

d 2 d d

—24K8(a Lzo(t))/llﬂZ +24 K8 (dt 20())/11/12+24K zuz(dt Mzo(t))

—K108182/12acio+K48182/12ac1’0+K 82/11/12005‘0+2K882/11£2001’0
—2KS2 11 R2ec (—3KS2 M 2 ccf o +3K S2 M R2ec (—K*S2 41 A2ec]
+2K AL 2 bed g —3 KO AL A2 b o +S2cc] o K° 2 —K®S2¢cf o A2 +K* AL A2 b
+K108182aci0—3K68182acio+K10821200§’0—K282/12ecio+K882eci012
—Kﬁszeciozz—szccioK“zz)/(Kzzz (K2 —K AL —K 2+ K 42K
KRR - —2—1) (K—1)7):
gt Mc, ot )j /11—K6( gt
d

+K6(dt MCZO())+K4(dt Mczo())/?,l/12—3K4(dt cho())/uzz
d Mczo())ﬂz+3K (d

_2kK m(gt MCgo(T))+K (dt e, O(t))/u
_z(gt Me, ot ))K +2K2(% Le, ot )j/uzz+3|< /u(g M, ot ))
—2K? (% % %MCZ,O(U)KZ

gt Leaot ) 2= 2 G Ley ot |

—Kz(d cho(t)) (d cho()jﬂlzz-(
(d cho()))/((Kz—l) (KA 2 — KA — KO A2 + KO — K4 AL 2 + 3K* A1

> G, 0= = (K6( d Mc, ot ))ilﬂZ—Ke(

4 dt ME ot )) &
d d

Loy o(t) | AL +K 4 Loy oft) | 243

dt dt
dt

—K' KM 23K K+ AR+ L+ 2 +1)):

> 66, 5= ( -4K zz(dt L, olt )—8K6(% leo(t)jﬁlﬂz+4K822(% leo(t))




:jjt 20()) 4K(3t 20())/12 8K(3,[ Mzo(t))ZZ+K4/12

d
dt 20())’1”2

+12K6(% L270(t))/112.2+8K (% ())/11/12 —8K* (%LQO('[))/MJZ

—4K2(% |_270(t))41/122—4|<2(% - ())/11/12+2K AR —K A2 +$2
ecilo+4K8(% szo(t))MZZ2+4K6(%
+2K®S2cc] o —2K?S2ec; o —bct o K* A2 + bl o K2 A2 — K? AL A2

4(;'t 20())/12K 4K/12(3t 20())+4K(3tM20(t)j/12

gt 20()j/12K+12K /1122(; 20()) 4K(§|t leo(t))ﬂl,iz

—2K 82/11/?20cio+2K482/11ﬂZecllo—K8818222acio+K SlSZﬂZacio

+12K /12(

— K22 —K*s2cd o+ K*s1s2ad? | —12K° (

My o(t) | AL 22" K s2 ) K s2 et

2

+4(

+K282/11/12cciO+K682/11/12ccio—K6821122ecio—K282/11/12ecio
+KO AL A2 b o +S20cc] oK A2 +K®S2cc] o A2+ K AL 2 bef g —2K AL 2 bef

6 2 6 2 2 4 8 2 2 4
—2K®s182ad (—KOs2¢dd (2 —S2¢dd (K A2 + K SlSZacllO)/(K 2 (K22

KL KR K 2K KRR 2~ — 22 —1) (K2 —1)°)

>H210::%((K4(3t cho())/11/12+3|<4/11(3t Mczo())—K4(3t cho())/u
—K4(%cho())22 3(gt Mczo(t))K +(3t cho(t))K4
—Kz(%MZO())ﬂlﬂZ ZK( cho())/uﬂz 2K/11(3t|v|c20())
+K2(%Mcz,o(t))22—2K2( chotj ( cho())zz
+2(%Mc270(t))K2+K2(3tcho(t)) (%Mczo())ﬂlﬂz
+3(%chlo(t))ﬂﬂz—/il(gt Me o(t) ) - (gMczo )) 22
((K¥—1) (K*a2—-kKPu -k R

+3(gt chlo(t))/il (gt M, ot j) )/
K

Sk 3K A K KPR -BKPAN KA MR+ R+1)):

> He, o= o (8K(gtM ())11/12 K/12—12K/12(gt (t))

— 4K 22 ( d (t)) +8K6(3t M, ()jﬂZ-l—KGﬂZ-i-K s2¢d ,—K*sis2ad
6 2 d 4(d 2
—8K (E Lzyo(t))/ilﬂZ —8K® (E Lzlo(t))ﬁlﬂz—l—lZK (E H,O(t))ﬂﬂz



+12K4(%Lzo(t))/1122+K41112—2K61122—82ecio

—4K6(3t M, ())41,12 s (St leo(t))/11/222+K882ccio—K482ecio
—2K682001’0+2K282eciO—KﬁbcloﬂZ+K8bc§022—8222ec§0
+4K6(%L270(t))12 +4K(3t o) 2 +KP a2 4K 2 (gt ott))
d d 2 d 2
+4K8/12(a Lzlo(t)) +4K6(E M, O(t))zz —4K4(a M, O(t))/iz
+4K8(%L20(t))/11222—4K8(3t 20())/11/12 4K Mzz(gt 2O(t))
+12K° (c(ijt leo(t))/1112—K482/11£2001’0+K482/11/12ecio+K SlSZﬂZacio

—K*s1s2 2ac (—K®S2 AL A2cc] o +KS2 M1 R2ect o +2KPS2 A1 A2 cch
—2K’Ss2 M 2 ec o —K° AL A2bcf o +2 K AL 2 bl o+ K®S2cc o A2 —K* AL 2 bef
+2K68182acioJrKZSZ/iZecio—KSSZecf0/12—2K6SZCC§0/12+K682ecf0/12
+82ccioK4/22—K85182acio)/</12(K Ar-kKa-k 2+t 220
K- R-a-2-1) (K-1)%):
6(d

=3 (KZ(KG(St Mczo())/luz K ELCZO())/HXZ
d

—2K6(dt|v|c20())/11—r<6( Mczot)/zz+|<( cho())/u

gt Lc, ot ))/12+2K6(3t Mc, O(I)) K® (; Lc, 0(t))

+K A ( gt Mc, ot )) (gt M, ot )) K4+K2(gt Lc, ot ))/11/12
d

d d
at cho())ﬂl+(dt o
+4 ( ff.'t Mc, o(t)) +(3t Mc, o(t) | 22 =2 ( gt Lc, ot ))/11—/12 ( gt Lc, O(t))

- gt Mc, o(t) — (gt Lc, ot )))j ((K*—1) (K2 -k’ —K® 22 +K°

KM 243K AN K -2 3K K+ AR+ L+ 2 +1)):

116 (lZK 2((2-1)(A-1)K - (R+1) K+ (24a+1) 2+24

+1) (% Lzlo(t)j —12K (2 —2) (AL —1) KE+ (AL —1) K*+ (R +1) (A
+1))/12(%

aCio‘“io) 82+bcio—l)/12—282(Slacio—cciO» K8+((((—cci0+

+K6(

+K2( Mczo())/iuz-z( chyo(t))/uﬂz

Mz‘o(t)) +(K—1) (((((—ccio+ecio) $2 —bcf o +1) AL+ (S1



ec; o) S2 —hcf o+1) AL + (Slac; g—ec] o) S2+bc; g —1) &2 +52 (Slac] o —

e o)) K6+((((chio—2ecio) S2+2bc? o —2) AL +S152ac? o +bc? o —1) 2

—2 (—%Slaci0+ecio+%ccio) 82) K4+82ec§0(22+1) K2+82ecio(/?2

+1))(K+1))/(K2(K—1)Zﬂz((ﬂz—1) (M—1)K'+ (24 —2)K = (2
1) (AL +1)) (K+1)3):

| > ##(Ca) coefficien of potential functiont# #

1

> ay 1= 5 (2K M, o(t) RLR2ac; o —2K* Me, o(t) Rlac, o+ K' Mc, o(t) R2ac,

—3K*Mc, 4(t) R2cc, o —K* M, o(t) ac, o+ 3K* M, 4(t) cc;

+2K*Mc, o(t) RLR2ac, o+4 Lc, o(t) R2cc, oK* 42 K*Mc, o(t) RLac,
—K*Mc, o(t) R2ac, o —K*Mc, o(t) R2cc; o+ KM, o(t) R2ec; g

—21Lc, (1) bey, o K2 —=21Lc, o(t) cc; o K2 +2Le, o(1) ec; oKX —K*Mc, o(t) ac,
—K? Mc, o(t) cc; g — K? Mc, o(t) ec; o +2Lc, o(1) K® — Mc, o(t) R2ecy

— M, o(t) ec; ) / ((K?R1R2 —K?RL—K?R2 +K? +RLR2 +R1+R2 +1) K?) :
1
2
—3K*M, (1) R2 cc, o0- K* |\/|2 o(t) ac, o +3K*M, o(1) cc; o +2K*M, o(t) RLR2ac,
+41L, (1) R2cey o K2 +2 KM, o(1) Rlac, o —K*M, o(t) R2ac; g

—K*M, ,(t) R2 cc1 o +K*M, (1) R2ec; o —21L, (1) bey K2 —2L, o(1) ccy o K
+21L, (1) ec, o K2 —KZM, o(1) ac, o —K*M, o(1) cc; o —KZM, o(1) e,

+21, (1) K2 =M, () R2ec; o —M, o(t) ec; o) / ((K®R1R2 —K*R1 —K’R2 + K’

+R1R2+R1+R2+1)K?):

1 2 2 2
b1’ 1= (K '-Cz,o(t) R1R2 bcl’O—K '-Cz,o(t) R1R2 CCpg— K '-Cz,o(t) R1R2 ec o

> ac; ;1= -+ (2K*M, o(t) RIR2ac; —2K* M, o(t) Rlac, o +K*M, o(t) R2ac, 4

+6 K Mc, o(t) RLR2ac, o — 2 K*Mc, o(t) RIR2cc, o+ K’ Lc, o(t) R1R2
— K% Lc, o(1) R2be, o+ Lc, o(t) R2cc, oKZ + K Le, o(t) R2ecy
—4K*Mc, o(t) R2cc, o — 2K Le, o(t) RL—KZLe, o(t) R2 +Lc, o(t) RLR2be,
+3Lc, o(t) RLR2cc; o —Lc, o(t) RLR2ec; o+2Mc, o(t) RLR2ec; o+2Lc, o(t) K?
+ Lc2’ olt) RLR2 + LC2, o(t) R2 bCl, ot3 LC2, o(t) R2 CC o — LC2, o(t) R2 eC o
+21Lc, o(t) RL+Lc, o(t) R2+2Lc, (1)) /(K2 R1R2 — K*R1 —K”R2 +K* + R1R2

| +R1+R2+1)'

> be, = - (K L, o(t) RLR2bc, o — KL, o(t) RLR2 ¢, o — KL, 4(t) RLR2ec,

+6 K M, o(t) RLR2ac; o —2K*M, o(t) RLR2cc; o+ K2 L, o(t) RLR2
— KL, o(t) R2be; o+ L, o(t) R2cc; o K2+ KL, o(t) R2ec, o —4 KM, o(t) R2cc




—2K’L, o(t) RL—K®L, o(t) R2+ L, o(t) RLR2be, o +3 L, o(t) RIR2cey |

— L, o(t) RIR2ec; o +2 M, o(t) RLR2ec; o+2L, o(t) K®+L, o(t) RLR2

+1, o(t) R2be, o +3 L, o) R2ccy o — L, o) R2ec; o+ 2L, o(t) RL+L, o(t) R2
+2Lzlo(t))/(KleRZ—K2R1—K2R2+K +RLR2+RL+R2+1):

¢ 4= % (3K*Mc, 4(t) R1IR2ac, o — K*Mc, o(t) RLR2cc; o — 3 K* M, o(t) Rlac,

+ KM, o(t) R1cc; g —2 K*Mc, o(t) R2cc, o +2 K2 Mc, o(t) ccy g

+2 ch‘ o(t) RIR2 CCy o + Mczy o(t) RIR2 €Cy o — chy o R1 bc1’ 0~ chy o R1 CCy o
+Lc, o(t) Rlec, o +2Lc, 4(t) R2cc; g —Mc, 4(t) Rlec, 5+ Lc, o(t) R1

— Ly (1) bey g —Le, olt) o6y o +Le, olt) ec; o +Le, (1)) / (K2RLR2 — K?R1
~K*R2+K*+R1R2+R1L+R2+1) :

& 1= - % (2K?Ley o(t) RIR2 e o — 3 K® M, o(t) RLR2ac; o+ K*Mc, 4(t) RIR2cc,

—K®Le, o(t) RLbey o —KZLe, o(t) Rlce, o+ K Le, o(t) Rlec

—2Lc, o(t) R2cc, o K2 —3K*Mc, o(t) RLac, o+ KM, o(t) Rlce

+2 K Mc, o(t) R2ccy o+ K Lc, o) RL+Lc, o(t) b, oK +Le, o(t) ccy oK
—Lc, o(t) ec; o K®+2K* M, o(t) cc; o — Mc, o(t) RLR2ec; o —Le, o(t) K?
— M, 4(t) Rleclyo)/(K2R1R2—K2R1—K2R2+K2+R1R2+R1+R2+1) :

2

1 2 2 2
CCy 1= - o (3 K le o(t) RIR2 ac) o — K le o(t) RIR2 CCy o —3K Mz’ o R1 acy g

+K2M, o(t) RLce, o —2K*M, o(t) R2cc; o+2 K M, o(t) ¢, o+2 L, o(t) RIR2cc, |
+ le o(t) RIR2 €C o — '—2, o() R1 bcL 0 L2 o) R1 CCy ot L2 o(t) R1 ecy o

+21L, (1) R2cey g —M, o(t) RLec, o+ L, o(t) RL—L, o(t) be, o — L, o(t) ccp g

+1, o(t) ec o+, O(t))/(K2R1R2—K2R1—K2R2+K2+R1R2+R1+R2+1) :

1
2

— KL, o(t) RLbe, o — KL, o(t) Rlce, o+ KL, o(t) RLec, o — 2L, o(t) R2ce, o K
—3 KM, o(t) Rlac, o+ KM, (1) Rlce, o +2 KM, o(t) R2cey o + K L, o(t) Rl
+ 1, o(t) bey o K2+ L, o(1) cey o K2 =L, o(t) ec; oK +2K*M, (1) cc; g
— My, o(t) RLR2ec, o — L, o(t) K2 =M, o(t) RLec, ) / (K?R1R2 —K?RL — K?R2 + K?
+R1R2+R1+R2+1):

##(Ca) coefficien of stream functiont# #

ec; 1:= o (2K Ly o(t) RIR2 ¢, g —3 K*M, o(t) RIR2ac; o+ K*M, o(t) RLR2ccy

Azll::%(—GK"'/iZ((/iz—l) (ML —1)KS— (22—3) (L —1)K*+ ((-AL +1) 2
—3A+1) KA+ (14 2) (/11+1))(§'t Mc21())+6((/22—1)K4+22

d

)KﬂZ(d

Lc, 4(t )j +(K—1)% (-4ecy gcc, oK* (2 —1) K*+ 2



+1) S2Mc, o(t) —4K* 22 (S2cey gecy o+ bey o) Ly o(t) +82 (2 —1) (
—Slalllacl,o—i-clllccl,o) K6+(((—Slalllacl,o—i-ZcL1cc110—e1,1ec1,0) S2
+blylbcllo)/12+82(—Slalylacl’oJrcl’lcclyo))K4—82e1‘1eclo(/12—1) K?
—S2e; jec o (1+2)) (K+1)2)/((K—1) K'((2-1) (L-1)K'+ (24

—2)K* = (14 2) (11+1)) (K+1)/12):
1

B Aczll::§(6K422((22—l)(/11 1)Ko — (2—3) (AL —1) K + ((-AL +1) 2

> 32,15:

> Bc, ;=

3 +1) K2+ (1+R2) (AL+1)) (% lel(t)) —6((2—1) K+ 2

)Kﬂz(gt

+1) S2ec; oM, o(t) —4K* A2 (S2cc; gecy o +bey o) Ly oft) +52 (22
—1) (Slac, gac; 3 —cc (CC ) KS + (((Sl ac, gacy 3 —2¢cy (CCy 1 +€c; o€c; ;) S2
—bey gbe; 1) 2482 (S1 aclyoaclll—ccllocclyl)) K*+s2 ec, 0ec1 L (A2 -1) K2
+82ec110eclll(1+/12)))/((K—1) K'((2-1) (-1 K'+(2an-2)K
—(1+R2) (A+1)) (K+1) 2):

% (2 (2=1) (A —1) K+ ((-AL+3) 2+3L—7) K + ((-1L+3) 2
31 4+5) K24 (L+2) (AL+1)) K2 ( gt

+1) K 2 (3 Lc, 4t )j —(K—1)2 (~4ec, gee, oK (A2 —1) KP + 22

+1) S2Mc, o(t) —4K* 22 (S2ce; gecy o+ bey o) Le, o(t) +82 (2 —1) (

-Sla; ;ac; g +¢p 4 CC () K6+(((—Sla1’1aclyo+20171ccllo—elyleclyo) S2
+b1’1bc110)/22+82(—Slalllacl,o-l—clllccl,o))K4—82elllec10(/12—1) K?
—S2¢e; jec o (1+42)) (K—|—1)2)/((K—1) KE((2-1) (m-1)K'+ (24
—2) )K= (14 2) (11+1)) (K+1) 2):
%(-2((/12—1) (AL —1) K+ ((-AL+3) 2+3—7) K + (-1 +3) 2
31 +5) K2+ (1+2) (A+1)) K zz(gt

+1) K zz(gt 21(t)j+(r<—1)2(}<+1) (~4cc, K2 ((2—1) K2+ 2

+1) S2ec; oM, o(t) —4K* 2 (S2cc; gecy o +bey o) Ly oft) +52 (22

—1) (Sl ac; gac; | —Cc; 4CC; 1) K® + (((Sl ac; gac; g -2 CCy ¢CCy 1 T €Cy g€cCy 1) S2
—bcy obe, ;) 22 +S2 (Slac, jac; ; —c¢ ccy 1)) K*+ 52 ec, 0ecl L (22-1) K2
+szec1,0ec1,1(1+22)))/((K—1) KE((2-1) (-1 K+02a-»)K

—(14+R) (1+1)) (K+1) 2):

21(t)j — (K—=1)? (K+1)* (-4ce, oK* ((2—1) K+ 22

Mc, 1(t)) —6((2-1) K+ 2

21(t)) +6((2—-1)K'+ 2



> cu::% (sz((zz—l) (AL —1)KS+ ((-7R2+3) AL+32—1) K+ ((52

d
dt

Mc, 1(t)) —4 (K—1)* (K+1)? (((/11—1) K* — A

S AUA3R2 1)K+ (1+2) (AL +1)) (

d
dt

—1) K? (S2cey gec; o +bey o) Ley o(t) — K*Mc, o(t) S2cey ec; o+ ( ( (

1 1 1 1
"7 C1,10C1,0+Ze1,1901,0) SZ_Z bl,lbcl,O) AL+ (_Z Sla; jac

1 1 1
ty Cl,lccl,o_zel,lecl,o) 82+Z

—ellec1 0) 82+b11bc1 0) KZ—%SZel‘leclyoj)/((K—l)KZ((22—1) (A
~D)K'+2M-2)K —(1+2) (A1+1)) (K+1)):

Lc, 4t )) +eK R ((AL—1) K

—M—n(

1
b1,1b01,o) K4+Z (AL+1) (€1 160y,

> cCu;:% (—ZK (2—1) (L—1) K+ ((-7T2+3) L+32 1)K+ ((52
) A +32—1) K2+ (1+2) (AL+1)) (% Lz,l(t)) 6K 2 ((1—1) K
—a-1) (gt lel(t)j —(K—1)?(K+1)* (-4 (1 -1)K* -2

—1) K? (S2ccy gecy g +bey o) Ly o(t) +4S52M, (1) cc; g K? ec; o+ ( ((7CCy,0CCy ¢
+ec; gec 1) S2 — bC1, 0 bcl, 1) AL + (—Sl ac; pac; | + 2 CCy oCCy g —€Cy (€Cy 1) S2
+be, obe, 1) K* — ((-CCy gCCy 1 T€C; gecy 1) S2 —bc1 obcy 1) (A +1) K2

—SZecLOeclll))/((K—l)KZ((/12—1) (M—1)K'+ (2 -R)K —(1
+2) (A+1)) (K+1)):

> Ezll::% (—6K2((/12—1) (ML —1) Ko+ ((-3R2+3) L+ 2—1) K+ ((2-3) 4
L2 1)K (14 2) (AL +1)) (gt Lc, 4t )) CeK 2 (AL —1) K — AL
~1) (gt Mc, ,(t )) +4 (K—1)% (K+1) (((/11—1) K?— 21 —1) K? (S2ccy gecy
+bc; o) Ley (1) —K? Mc, o(t) S2cc; jec; o+ (((—% C; 1CC o T % el,lecllo) S2
1 1 1 1
vy bl,lbcl,O) AL+ (_Z Slalylacllo+5clylccllo—zelllecl’o) S2
+%b1,1bc1,o) K4+% (A1 +1) ((CpqCCy 00 180 0) S2 +b, , bcy 0) K?

—iSZelllecllO))/((K—l)Kz((/12—l) (L—-1)K'+ (21 —2)K - (1

4
+2) (A+1)) (K+1)):

> Ecm::% (6K2((/12—1) (11—1)K

(-3 R+3) M+2-1)K'+((R-3) 4
F 21 K+ (1+2) (AL+1)) (3 ))+6K4/12((,11—1)K4—/11




dt
—1) K (S2ccy gec; o +DbC; o) Ly ot) +4S2 M, o(t) cc; o K ecy o+ (-6, oCCy 4

+ec; gec 1) S2 —bcL Obcly 1) A+ (—Sl ac; (ac, 4 +2 CCp gCCp 1 —€Cy o€Cy 1) S2
+bcl,0bclll) K* — ((-CCy gCCy 1 +€C g€Cy 4) 82—bc1 obcy ;) (A +1) K2
—SZecLoecl‘l))/((K—l)KZ((/12—1) (M- K'+ (2 -R)K —(1
+2) (A+1)) (K+1)):

> Fy = (12K2/12((/11—1) (22 —1) K ——2,1(/12 1) K* +% (1+2) (1

—1) ( d szl(t)) +(K=1*(K+1? (-4 ((1-1) K - A

2
+1)) (i Lc, 4t )) 6K 2 ((2—1) (AL —1) K4 (-AL —1) K2+ (22

dt
d 2 1 4 1
+2) (L +1)) (E Mczll(t)) +(K—1) (K+1) (—SK ((/11—5) K +(-5/11
—%) KZ—%/M—%) A2 (S2cc gecy o+bey o) Ley o(t) —4ecy gcc; o K282 (A2
K

—D) K4+ (R2-1) K+ 2 +2) Mc, o(t) +52 (22 —1) (-Slay,ac
8
+C51CC o) KT+ ((((201,1CC1,0_231,1901,0) /11_5131,1""01,0"‘91,1901,0) S2

1 6
3) bl,lbcl,o) A2 —82 (—Slalylacllo—i—cl’lccllo)) K® + ((((_Cl,lccl,o

+e 16 o) AL —Slay jac ) S2—bcy by o (A1 +1)) 2+282 (‘5131,15101,0

+2(2,1—

1 4
+C1,1CC1,0+591,19C1,OJ) K "‘(((('C1,1CC1,0+91,1901,0) /11_01,1CC1,0> S2

—bcl,oblll(/ll—i-l))/12—|-82e11ec1 o) K2—82e11ec1,0(/12+2)))/((K
12K ((R-1) (M-DK+QUu-2)K—(14+2) (L+1)) (K+1)° )

> Fczll.::% (—12K2/12((ﬂl—%) (22 —1) K ——2,1(/12 1) K* +%(1+22) (1

+ )) (dt L, 4(t )+6K422((/12—1) (M —1) K+ (-1 —1) K+ (2+2) (4
)

+1) (% szl(t)) —(K—1) (K+1) (—SKZ((M—%) K4+(—%,11—%j K2

1 1 2 4
-5 /11—3) 22 (S2ccy gec g +bey o) L, o(t) —4ccy (K S2ec o ((2—1)K

2—1) K 4+ 2 +2) M, o(t) +82 (&2 —1) (Slacy gac, ; — ¢y oCc; ;) K°

(

+ ( ((—2 CCl,OCC1,1+2eC1,OeC1,1) Al +S1 acl,Oacl,l_ecl,Oecl,l) 52 —2 (/11
1 6

- 5) bCl,lbcl,O) A2 —82 (81 aCl,Oacl,l_CCl,Occl,l)) K>+ ((((ccy gCey y

—ec; gecy 1) AL +Slac, gac, ;) S2 +bey ;bey o (A1 +1)) A2 —82(-28lac 4ac 4

+2ccy gCC | +ec; gec; 1)) K* + ( ( ( (CCp o CCy 4 —€Cy €Cy 1) AL +ccy o cey 1) S2




+bclylbc1’0(/11+1))/12—82ecloecl ) K2+82eclyoeclll(ﬂz+2)))/((K
—1)2KP((2—-1) (M- K+ (M -R2)KE—(1+2) (1+1)) (K+1)22)

-6, 2 1

% (—GKZ(M(,&—l) -2 (2-1) (/11+%) K2+§ (1+2) (1
+1))/12(3t L021())+2K4/12((/22—1) (AL —1) K+ (22 —2) (AL +1) K2

+3/11+3)(gt

+hc, g) Le, o(t) —4eg geey oK (14 (A2 —1) K?) S2 M, o(t) +82 (2 —1) (
-Sla; ;ac) g +¢; 4 CC o) K® + (AL ((Cq g€y 08 16C ) S2+Dby 4 bey o) 2482 (

4
-Slay jac; o+Cy 166 o)) K4 ((((~Cp 16y 0181 16 o) SZbl'le1'7 A
(

Mc, 1('[)) —(K—1) (-4K* 2 (K*A1 — A1 —1) (S2cc; gec,

—82¢y 1 0Cy g —by 1 by o) /12+82e1 1663 ) K2—82e1‘1eclyo) (K+1)) / ((K
—1)2KP((—-1) (M- K+ (ML -R2)KE—(1+2) (11+1)) (K+1)22)

> G%’l::% (GK2 (/11(/12—1) K4—% (2—-1) (/11+%)K2+§
d

+1))/12(EL211(U)—2K4/12((/22—1) (AL —1) K+ (22 —2) (AL +1) K2

+3/11+3)(gt

—1) (S2ccy gec; o +be; o) Ly o(t) —4 ey oK (14 (2 —1) K?) S2ec; oM, 4(1)
+82 (R —1) (Slac, gacy 3 —ccy oCCp ) K® + (/11 ((-CCy gCCy 1 T€C gec 1) S2
—bcy obe, ;) A2 +S2 (Slac; gac;  —c¢ gCc; 1)) K* + ( (((cclyoccly 1
—€Cy g€ec; 1) S2 +bcL Obcly 1) Al +S2 CCp gCC 1 + bcl 0bc1 1) A2 —S2 ecl 0€Cy 1) K
+52801,0901,1))/((K—1)2K2((/22—1) (A1—1)K'+ (241 —2) K — (1
+2) (+1)) (K+1)°22)

%(2((,12—1) (11 —1) K4+((-2/11+1);12—2/11+1) K2 +31 (1
+2))K' R ( gt Lc, 4(t )) ((/11—1) K'— = (/12+2) (1 —1) Kz—% (1

L1+ 2) (1

szl(t)) +(K—1) (K+1) (-4K*R2 (K21 -2

2

> H2‘1:=

2,1+1) ( Mc21(t)) (K4((ﬂl—1)K—/11)22(82cc1,0ecllo
+be, O) Lc, o(t) — K’ cc; gec; 52 (K —22—1)M0270(t)+(_l (AL
1
(Cy,1CCy 0~ el,lecl,o)52+b1,1b01,o)/12+z52('Slal,1301,0+C1,1CC1,0))
K®
1 1

1 bey Oﬂlj A2 — - S2 (_Slal,1aC1,O+C1,1ccl,O)) K'— = K282e1’1ec170

1 1 1
(((( C11CC1 o~ 4 el,lecl,o)/11_]C1,1CC1,0+15131,1301,0)52
b 4

+
4y 1
T 4




+%82e1,1ecl‘0(1+/12)j (K—1) (K+1)j/((K—1)2((ﬂz—1) (11 —1) K

i + (21— 2)K — (14 R) (/11+1)) K+1)222):

> chll::%(-z((/zz—l)( 1)K+ (20 +1) 2 -2 +1) K243 L (1
+22))K4/12(3t 21(t)) 6 K 22((2,1 K——(/12+2) (A1 —1) K2
—%(1+22)(/11+1j( X t)) (-4K* (a1 —1) K2

— A1) A2 (S2cc; gecy o+bey o) Ly ot) +4 K ecLOSZ ccy o (K2 =2 —1) M, o(1)
+ (((-cCy oCCy 1 FECy g€C; 4) S2—hcy gbey 1) (A1 —1) 2282 (Slac yac, 4
—CCy oCCy 1)) K® + ((((ch 0CCy 1 —€Cy €Cy ;) AL +Slac, jac, ; —¢cy oCcy 1) S2

+b01,1/11b01,o) A2 +S2 (S1 aC1,oa01,1_CC1,oCCL1)) K
+82ec1,0ec1|1(1+/12)) (K+1))/((K—1)2((,12—1) (A1—-1)K'+ (241
—R2)KE—(1+2) (A1+1)) (K+1)22):
> Jzyl::% (—6((]2—1) (ML-1) K - (1+2) K+ (21+1) R +2 4
4 d
+1) K" 22 ( it

+2) (m+1))22(

2
—K"S2ec 0ecl 1

Lc, 4t )j 16K ((2—2) (AL —1) Ko+ (AL —1) K*+ (1

d
dt

—21 —1) (S2ccy gec; o+bey o) 2Le, ot) + (2 —2) K'+ (1+2) K+ 2

Mc, 1('[)) +4 (K—1) (K4((/11—1) K4 (11 —1) K2

+1) S2K% ey gec; o Mc, o(t) + (((('% €1 1CC 0T % e1,19(31,0) 52

- ‘11 b, 1 by 0) AL+ (% acl’oalllsl—%ellleclyo) 82+%b1’1bcll0) A2
+%82 (‘51a1,1301,0+c1,1CC1,o)) K® + ((((—% 01,1CC1,0+%91,19C1,0) S2
_%bl,lbcl,o) AL+ (% 301,031,151_%91,1901,0) 82+%b1,1bc110) A2
—%82 (—Slalylacl’o-l—clylcclyo)) KE + ((((%clllccl’o—%elllecllo) S2
+%b1,1bc1,o) /?“1+%acl,0a1,18281+%bl,lbcl,o) 12—%82 (-Sla; jac

+cl,1cc110+2e111ecllo)) K4+%82elllecl,0(l + 12) K2+%82e1 186 o (1

+/12))(K+l))/((K—1)2(K+1)2K222((/?2—1) (L—1)K'+ (24

—R)KE—(1+2) (11+1))):
=1 (6((/12—1) (-1 K- (1+2) K+ (2a+1) 2+24
d

)KﬂZ(dt

21(t)j 6K ((2-2) (L—1) K+ (A —1) K + (14 2) (&




d
dt

+1))/12( |v|2|1(t)) F(K—1) (K+1) (—4K4((/11—1) K+ (AL —1)KE—2 At

+1) ccp gS2ec g K? M, o(t) + ((((-CCpqCCy 1 +ECy g€C 1) S2 —bey obey 1) AL

+ (Slacy gac; | —ec gec; 4) S2 +bey gbey ) 2—282 (Slac yac, 4

—CCy oCCy 1)) K8 + ((((‘CCL 0CCy 1 T€C g€cy 1) S2 —be, by 1) pul

+ (Slacy gac; | —ec; gec; ;) S2 +bey obey ;) A2 +82 (Slacy jac, ; —cc (C¢ 4))
K® + (( ((2 CCp 9 CCy g —2 ec; g€c; 1) S2 +2 bcly 0 bcL 1) AL +S1S2 ac; (ac 4

+bcl,0bclll) A2 —28S2 (—l ac; jac; (Sl +ec; jec; | + % CC1,1CC1,0)) K*

2
+S2ec; gec, | (1+A2) K2+82ecloecl1(1+/12)))/((K—1)2(K

+1%KER((2-1) (M- K+ -R2)K—(1+2) (11+1))):

> A3]1::% ((-2(/22—1) (ML —1) KO —2(2—1) (AL —1)KE+4 (22 —4) (AL

1)K+ (A —a) R+16 11 —-8)K =2 (R+1) (M+1)KE—2(2+1) (A
+1))(3t |\/|c31())+4(;'t chl())((/12—1)K6+12+1)K)/(((/12

—) (M- K+2(r2-1) (L-1)K+(6aL—22)K'—2(2+1) (4
+1) K= (241) (A1+1)) (K+1)K(K—1)):

>Ac311::%((2(/12—1) (L—1)K+2(2-1) (1-1)K =4 (12 —-4) (L-1)K°
+((-am+) R2—-16148) K +2(2+1) (L+1) K +2(R2+1) (A1+1))
(d ) (gtL (t))((/12—1)K6+/12+1)K)/(((22—1)(/11

dt
1)K+2( 1) (M- K+ (6L —22)K =2 (2+1) (AL+1) K — (2
1) (M+1)) (K+1)K(K=1)):

(((42—1) (AL —1) KO+ (2—1) (1L—1) K8+((—2/11+4)/12+8/11

+
1
3
— 1)K+ (-2 4+4) 2-80+10) K+ (2 +1) (L+1) K+ (2+1) (4

+1)) ( gt Mc, 4(t )) (gt Lcy 4(t )) ((/12—1) K6+12+1)K)/(((22

—)(A-1)K+2(r2-1) (L-1)K+(6aL—22)K'—2(2+1) (4
i +1) K- (/22+1)(/11+1))(K+1)K(K—1)).

> Bc&l;:% ((-(22—1) (ML —1) K~ (2—1) (L —1) K+ ((241—4) 2—8 AL

> B3,1::




K+ ((2A1—4) 2+81—10)K' — (2 +1) (A1+1)K—(2+1) (A
d

t ngl(t)) +4(3t le ) ((22—1) K6+/12+1)K) (((2-1) (A

KE+2(2—-1) (M—1) K+ (61 —22)K' =2 (2+1) (AL+1)KE— (2
(M+1)) (K+1) K3 (K- 1))
(

(2—-1) (A1—1) K1°+(/12—1) (AL —1) K8+((—14/12+8)/11+422

3
—2)K+ (0 —-8) MM+a2—2)K' +(R2+1) (L+1) K+ (R+1) (4
d d 3
+1))(OIt |_c31())+4/12((/11 1) K® —/11—1) (d— Mc&l(t)jK)/(((zz
—) (M- K+2(2-1) (L-1)K+(6aL—22)K'—2(2+1) (4

+1)KE— (2 +1) (ﬂl—i—l))(K-l—l)(K 1)) :

> CC3’12=% ((-(22—1) (1 —1) Klo—(22—1) (1 —1) K8+((14/12—8)/11—422
6

+2) K+ ((-102+8) 1 —42+2)K' —(2+1) (ML+1)K —(R2+1) (4
d d 3

+1))(OIt |_31())—4/22((/11 1) K8 —/11—1) (E |v|31(t))|<)/(((/12

— ) (AM-1)K+2(2-1) (L-1)K+(6a1—22)K'=2(2+1) (4

+1)KE— (2+1) (A1+1)) (K+1) (K=1)):

K
> Eal:zé ((-2(;12—1) (AL —1) K2 -2 (2—1) (AL —1)KE+16 (22 —1) (/11

—%) K+ ((-82+16) L —4R2+4)K =2 (R+1) (A +1)KE—2 (22

(,11+1)) (St Ley 4t )) —a2((1-1) KG_/ll—l) (gt M, 4 (t )) Ks)/

1)
((2-1) (M—-1)K;+2(R2—1) (M —1)K+ (611 —22)K'—2 (22
1) (M+1) K= (2 +1) (/11+1))(K+1)( 1)) :

((2(22—1)(/11—1)K1°+2(/12—1) (11 —1)KE—16 (22 —1) (/11

—%) K+ ((8AR2—16) M +4R2—4)K' +2(R2+1) (L+1)K 42 (R

(/11+1)) (% Lgll(t)) +42((A-1) Ka—il—l) (St M, (t)) Ks)/

1)
((R-1)(M—-1)K+2(2—-1) (M —-1)K + (641 — 2/12)K—2(,12
1) (M+1) K= (2 +1) (/11+1))(K+1)( 1)) :

chl())—z((ﬂz—l) (AL —1) KB+ (-221 —2) K2+ (2 +3) (&L

+1)) (gt M, 4 (t ))Kg)/(((ﬂZ—l) (/11 1) KE+2 (2 —1) (AL —1) K

1)
+(6al—22)K'—2(2+1) (L+1)KE—(2+1) (1+1)) (K+1)* (K



>Fcal::%((((-6,22+6)/11+2,12—2)K8+441(22—1)K6—2(22+1)(/11
( L311(t))+2((/12—1)(/11—1)K8-|—( 21 —2) K+ (2 +3) (4

Mgil(t)) K3)/(((/12—1) (2,1 1) KE+2 (2 —1) (A1 —1) K"
+(6M—2R2)K =2 (R2+1) (M+1) K= (2+1) (L+1)) (K+1)* (K

> Gy 7 = ((-441(22—1) Ko+ ((3R2-3) L+2—1)K —(2+1) (4

3
+1)) (% Lc3‘1(t)) +
)

Mey 1 (8) ) (2 -1) (A1 —1) K+ (22 -3) (&
(12— ) (M-1)K+2(R-1) (L-1)K + (64
+1)KE— (241) (/11+1))(K+1)2(K—1)2):

(

(-3R+3) L —-2+1)K'+(2+1) (A4

d v
dt
+1) K244 +4) K3) (
—22)K' =2 (2 +1) (/11

+

> G%’l::% ((4/11(22— ) K

+1) (a0 ) = (G M) ((2=1) (1)K uzsnﬂ+nﬁ

+4/11+4)K3)/(((/12—1)(/11 DK +2(R-1) (M-1)K + (641
—2R)K =2 (241) (M+1) K= (2+1) (AL+1)) (K+1)2(K—1)3):
;((((22—1) (L—1) Ko+ ((-32-3) +2+1)K2+4 /(2
+1)) K ( chl(t)j+4((/11—1)|<——(/22+3)(/11—1)K4—1(,12

> Hy =

) 4
)(/11+1))(3t Mc31()))K5)/(((/22—1) (1L —1)KE+2 (2 —1) (&
KO+ (6l —22)K' —2 (241) (M+1)KE—(2+1) (AL+1)) (K
)2 (K—1)%):
> He, = %((((22—1) (AL —1) KO+ ((-32—3) AL+2+1) K2+41 (R
+1)) K ( 31(t)j+4((ﬂl—1)K——(22+3)(M—1)K4—%
d

) (A2
) (/11+1)) (dt M, 1(t))) K5)/(((/22—1) (/11 1) KE+2 (2 —1) (A
)
)

K4 (6l —2R)K =2 (R4+1) (M+1)KE—(R2+1) (A1+1)) (K

2( )2)

>J3’1:——3 (K3(K((/12—1) (/11—1)K8—22,1(1+22) 2 (322+3)/11+/12
+1)(d chl(t)j—((zz—s)(m 1)K+ (241 —2) Ko+ (1+2) (&

+1)) ( & Me 4t ))j)/(((zz—l) (AL —1)KE+2 (2 —1) (A —1) K




6Al—22)K' =2 (1+2) (L+1)KE—(14+2) (1+1)) (K=1)*(K
).

> Jey ;1= (K3 K((/12—1)(/11—1)K8—2/11(1+/12)K2+(3/12+3)/11+/12
L0 ) = ((2-3) (1 -1) K+ (22 -2) K+ (14 22) (&

| (t))))/(((/iz-l) (M-1)KE+2(R2—-1) (1—-1)K + (640
14+2) (M+1) K= (14+2) (L+1)) (K=1)> (K+1)?):

l\)
—_~

(mzK (2—-1) (L—1)K¥+(2-1) (L -1) K2+ (2—-1) (1

—1) K10—3(/12—5) (L—1) K+ ((-30+3) 2—-151+9) K+ (2

) K
(
F1) (A +1) K+ (241) (L +1) K+ (2+1) (A +1)) (5 Moy o0
d
dt

+30 2K° (2 —1) K® +/22+1)( Lc41 j (4((-1—17&:20

4 10 20
+FGC2’O)/12+BCZO/11—?BCZO ) (2—1) K +22((

1 1 2 4 /12 P

6 10 7 13 1 2
—HACZO 1 Bc, 0T 1 Fe, o — 1 Ge, )/12+ >3 SZ(Slac10 CC1,0)) (A2

18 1 1 2 4
1) K® 422 (2 —1) (( L AC, o — =T B, o+ o Fc2,0+EGc2,O)/22
17

6 10 7 13
((Ac20+115c20)11—HAc,0 12 BG4 F& o= 1o GG

13
BT Je, 0) 2+ == 22

—24Ge, o — 4 He, ) A2° + ((22Ac, o — 102 Be, o) AL — 10 Ac,  — 30 Be, o — 18 Fc,

2

$2 (Slacf CC1,0)) K +((—2A0270+6802Y0+4Fc2,0
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