Appendix to “Peristaltic transport of fourth grade fluid with heat transfer and

induced magnetic field”, by T. Hayat, S. Noreen

The purpose here is to present all the values appearing in the expressions of ¥, dp/dx

and ¢. These are

Ci(y) =

Cs3(y) =

Cily) =

Cs (y) =

(—1+ FM)ycosh (3My) + (F + h) cosh (M (h + 2y))

+ycosh (M (2h + 3y)) + F My cosh (M (2h + 3y)) — F cosh (M (h + 4y))
—hcosh (M (h+4y)) + (=1 + FM) ysinh (3My) + (F + h) sinh (M (h + 2y))
(14 FM)ysinh (M (2h + 3y)) — (F + h) sinh (M (h + 4y)) ,

—2My cosh (3My) — 16 My cosh (3M (2h +y)) + 16 My cosh (M (2h + 3y))
+48hM?y cosh (M (4h + 3y)) + 2My cosh (M (8h + 3y)) — (1 4+ hM) x
(cosh (3Mh) — sinh (3Mh)) + (1 — hM) (cosh (5Mh) — sinh (5Mh))

—2Mysinh (3My) — 16 My sinh (3M (h + 2y)),

(1 4+ 3hM) (cosh (M (h + 2y)) + sinh (M (h +2y))) + (1 + hM)

(cosh (3M (h + 2y)) + sinh (3M (h + 2y))) + 12M (W*M — y — Myh)

x (cosh (M (3h + 2y)) + sinh (M (3h + 2y))) — 12M (h*M — y + Myh)
x (cosh (M (5h 4 2y)) + sinh (M (5h + 2y))) + (=1 + 3hM)

X (cosh (M (Th + 2y)) + sinh (M (7Th + 2y))),

16 My sinh (M (2h + 3y)) + 48hM? sinh (M (4h + 3y)) — (=1 + 3hM)
x (cosh (M (h + 4y)) + sinh (M (h + 4y))) + 2Mysinh (M (8h + 3y))
—12M (cosh (M (3h + 4y)) + sinh (M (3h + 4y))) (K*M +y + hMy)
+12M (cosh (M (5h + 4y)) + sinh (M (5h + 4y))) (h*M +y — hMy)
+ (cosh (M (7h + 4y)) + sinh (M (Th 4 4y))) (1 — 3hM) + (=1 + hM)
(cosh (M (5h + 6y)) + sinh (M (5h + 6y))),

(E —2ByF M) cosh (Mh) + By (F + h) M cosh (My) — (2By + E) sinh (Mh),



Cr7 (y)

Cio (y)

—12 (+By + BohM + By (=1 + hM) (cosh (2M h) + sinh (2Mh)))
(cosh (3Mh) + sinh (3MR)) (—1 + (cosh (M2y) + sinh (M2y)))”
(1 + (cosh (2My) + sinh (2My))) + 2B, (12h M — 8sinh (2M h) + sinh (4Mh))

(cosh (M (4h + 3y)) + sinh (M (4h + 3y))),

2(F + h) (cosh (Mh) + sinh (Mh)) — (cosh (My) + sinh (My)) (2F + 2h
+h*M + WPEM — FR*M? + *EM?* — My* — hMy® + FM*y* — hEM?y?)
(cosh (M (2h + y)) + sinh (M (2h +y))) + 2 (F + h)

(cosh (M (h + 2y)) + sinh (M (h +2y))) ,

(14 hM) (cosh (3MR) + sinh (3Mh)) + (cosh (5Mh) + sinh (5Mh))

(=14 hM) (cosh (3My) + sinh (3My)) (2 + 8hM + 3h*M?* — 3M?y?)

+8 (4 — 8hM + 3h*M?* — 3M?y?) (cosh (3M (2h + y)) + sinh (3M (2h + y)))
—3 (1 + 3hM) (cosh (M (h + 2y)) + sinh (M (h + 2y))) + (1 + hM) x

(cosh (3M (h + 2y)) + sinh (3M (h + 2y))),

—3 (1 + 3hM) (cosh (M (h + 4y)) + sinh (M (h + 4y))) — 36 (—1 — hM
+h2M? — My — hM?y) (cosh (M (3h + 2y)) + sinh (M (3h + 2y))) + 36

(=1 — hM + h*M?* — My — hM?y) (cosh (M (5h + 2y)) + sinh (M (5h + 2y)))
+ (3 — 9hM) (cosh (M (Th + 2y)) + sinh (M (7h + 2y))) — 8 (4 + 8hM
+3h*M? — 3M?y?) (cosh (M (2h + 3y)) + sinh (M (72h + 3y))) — 72hM?

(h? — ) (cosh (M (4h + 3y)) + sinh (M (4h + 3y))),

(cosh (M (8h + 3y)) + sinh (M (8h + 3y))) (=2 + 8hM — 3h*M? + 3M*>y?)
—36 (—hM + h*M? + My + hM?y) (cosh (M (8h + 3y)) + sinh (M (8h + 3y)))
+36 (cosh (M (3h + 4y)) + sinh (M (3h +4y))) (—hM + h*M* + My + hM?y)
(cosh (M (5h + 4y)) + sinh (M (5h + 4y))) (RM + B> M? + My — hM?y)

(3 — 9hM) (cosh (M (5h + 6y)) + sinh (M (5h + 6y)))

Culy) = 4(2+WM*(=2+ Br(F +h)’ M?) = Br(F + h)" M'y’)

(cosh (2hM) + sinh (2 M)) + (4 — 8hM + (4h* + Br (F + h)*) M?)
Br (F + h)> M? (cosh (2M (h + y)) 4 sinh (2M (h + y))),
2



Ci2(y) = (14 hM) (cosh (4hM) + sinh (4hM)) + 5 (—1+ hM) (cosh (6hM ) + sinh (6hM))
(cosh (4yM) + sinh (4y M) (=1 + ThM)) — 4 (cosh (2M (h + y)) + sinh (2M (h + y)))
X (14 3hM) — 16 (cosh (4M (h +y)) + sinh (4M (h +y))) (1 — 5hM + 18h*M*

+120° M® + 12h* M* — 12M%y* — 12RM?%y* — 120° M*y?)

Cis(y) = 4(5—5hM +12h°M?* + 12My — 12hM?y)
(cosh (6M (h+y)) + sinh (6M (h +y))) — (cosh (2M (2h + y)) + sinh (2M (2h + y)))
x4 (5 + 5hM + 120°M? 4+ 12My — 12hM?y) + (25 + 33hM — 16h*>M* + 48h° M?
+16M%y* — 48hM?y?) (cosh (4M (2h + y)) + sinh (4M (2h +y))) + (5 — 5hM +
+12R°M? — 12My + 12hM?y) + (cosh (2M (4h + y)) + sinh (2M (4h + y)))

X (4 — 12hM) + (25 — 33hM — 16h°M? — 48h*M? + 16 M*y* + 48hM>y?) ,

Cu(y) = 5(cosh(4M (h+ 2y)) + sinh (4M (h + 2y))) (1 + hM) — 4 (1 4+ 3hM)
(cosh (2M (h + 3y)) + sinh (2M (h + 3y))) + 16 (1 + 5hM + 18h°M?* — 12h° M?
+12R M* — 12M%y* + 120 M°y* + 120 M*'y?) x (cosh (M (6h + 4y))
+ sinh (M (6h + 4y))) + (1 4+ ThM) (cosh (M (10h + 4y)) + sinh (M (10h + 4y)))

+4 (5 + 5hM + 12h°M?* + 12My — 12hM?y) |

Ci5 (y)

2 (—162(F + h) M' (h®M +y + hMy) + 18Gr (F + h)> M" (=8 — 8hM + 4h*M®
+120°M® + 9’ MP® + 9P M*y + 9h* MPy) v — 3Gr® (F + h) M® (—41h°M* + 40

X h*M?® 4+ T9h° M* + 30h°M® + 18R* M + 9 (1 + hM) (9 — 9h*M?> + 2h°M°) y
—54M? (=1 + hM) (1 + hM)?y® + 81M (=1 + hM) (y + hMy)*) 4 + Gr3h?
(=648 (1 + hM — B*M?) + 623h° M? + 561" M* + 7T1h° M° + 6h°M® + 6h° M®

+81 My + 81hM?y — 81h* M3y — 81h3M*y + 6h° My + 6R" My — 81 M*y?
—81hM3y* + 81A> M*y? + 81R3MPy? + 54M3y> + 54hM*y® — 54h* M3

—54h* M°y*) 4% (cosh (M (3h + 4y)) + sinh (M (3h + 4y)))



Cis () —2 (=162 (F + h)* M (RM +y — hMy) + 18Gr (F + h)* (8 — 8hM — 4h*M*

+120° M® + 9R° M + 9 M*y — OR* MPy) yM™ + 3Gr* (F + h) M® (41h° M?
+40R* M? — T9h° M* + 30h°M° + 18h°M" — 9 (=1 + hM) (9 — 9R*M? + 21h°)
M)y — 81M (=1 + hM)? (1 + hM) y* + 54M? (=1 + hM)* + (1 + hM) y*) 42
+Gr’h® (—648 + 648hM + 648h°M* — 623h° M® + 56R* M* — T1LR° M? + 6h°
MO+ 6R8 M8 + 81 My — 81hM?y — 81h2 M3y + 81h3M*y + 6h° My — 6h" M3y,
—81M?y* + 81hM3y? + 81h*M*y? — 81h* MPy? 4 54M>y* — 54hM*y® — 54h*
M°y® + 540° M®y*) 4° (cosh (M (5h + 4y)) + sinh (M (5h + 4y)))

Cir (y) (=27 (F + h)> M (=1 + 3hM) + 9Gr (F + h)> M" (32 — 96 M + 112h> M*~

51h*M® + 9h*M*) v — 3Gr® (F + h) M (82h° M? — 192h* M + 170h° M*
—63h°M® + 9hTMS — 54 (—1 + hM)’ y + 54M (=1 + hM)* y* — 36 (—1 + hM)* ¢
M?) ~* 4+ GrPh® (=432 + M (1296h — 1296h° M + 482h° M?* — 96h* M? + 58

RO M* — 13h8M® + 3h"M® — 54 (1 4+ hM)®y + 54M (=1 4+ hM)® > — 36 M

(=1 + hM)> 4*)) 4* (cosh (M (7h + 4y)) + sinh (M (7h + 4y)))

1
B =
® ™ 1+ hM — cosh (2hM) + hM cosh (2hM) — sinh (2h.M) + hM sinh (2hM)’

Bi(y) = (cosh My + sinh My + cosh M (h + 2y) + sinh M (h + 2y)) (=3FM? — 3hM?* + Grh*f3;)
x8 + (cosh My + sinh My) (24 (F + h) M? + 120°M® (1 + L) — 12M°y* (1 + L) — 12
(F — hL) R*M* 4+ 12y*M* (F — hL) — 8Grh*p, — 5Grh*M B, — Grh®> M? 3, + Grh*y?
BiM (6 +2hM) —GrMy*By (1 4+ hM)) + (cosh M (2h + y) + sinh M (2h + y)) (F + h)
24M? — 120*M? (1 + L+ FM — LM) + 12M3y* (1 + L + FM — hLM) — 8Grh®3;+

5Grh*M By — Grh® M?By — Grh*> My By (6 — 2hM + GrMy*y (1 — hM))) ,



— MO (3(F + h) M? — Grh*B,)” (cosh 3Mh + sinh 3Mh) + (cosh 5Mh + sinh 5M )
(14 hM) MS (=1 + hM) (=3 (F + h) M* + Grh®3;)” + (cosh 3My + sinh 3My)
(=27M'2 (F + h)* (2 + 8hM + 3M? (h* — y*)) + 27GrM" 3, (F + h)* (10+
40hM + T0h?M? + 54h3 M?> + 20R* M* + 3h5M® — AM>y* — 16hM3y*—

120° M*y? — 3R MPy®) + 9Gr*M? (F + h) (—378 — 1512hM — 2457h* M
—2180R3 M3 — 1241R* M* — 518h° M® — 160hS MS — 32R"M™ — 3h3M® 4 27
M?y? + 108hM3y? + 189h* M y? + 170h3 M5y? + 86Rh" MCy? + 24h° M4/
+3h°M®y?) 87 + GrP 3} (2430R° + 9234h* M + 13851h° M? + 10722h°

X M3 + 4899h" M* + 1506h° M® + 3200 MO + 44h™ M + 3hM M® — h3y?

972h* My? + 3321 M2 — 4212h* M3y — 2511h° M*y* — 82208 My* —

210R" MCy* — 36h* M 7y* — 3R M3y + 162My* + 648hM>y* + 972h* M>y*

+648R° M*y* + 1620 M°y*))

(11 + 6My) (Gri®py — 3 (F + h) M?) (cosh M (2h + y) + sinh M (2h + 1))
6GrM3B, — 2 (108M™ (F + h)* (4 — 8hM + 3 (h* — y*) M?) — 54GrM" (F + h)’
(11 (1 — 2hM) + 11h*M? + 10R*M® — 220" M* 4+ 6h° M® + 10y° M?* — 20y>hM? )
+6y°h* M* — 6y>h* M®) By + IM?Gr? (F + h) (378 — T56hM + 189h*M? + 674h*
M3 — 889R* M* + 494h° M® — 10215 M5 — 20" M + 12R8 M® — 27M?y* + 54h M3
xy? = 27Th* M*y* — 50h° MPy? + 46R*y* M° — 12h° MTy* — 12R°MPy?) 57 + Gr®
(—2430h" 4 3888h* M + 729h° M? — 4548h° M + 3831h" M* — 1740h° M® + 350
xhO MO — 40 M" — 12hM MB — 1944h> My? + h33321 M%y* — 162h* M3y*—
1863h° M*y? + 858hS M5y? — 258h" MOy* + 72h8 M "y* + 12h° MBy? + 324 My*
—648hM?y* + 648h3 My* + 324h4M5y4) 73) (cosh3M (2h + y)

+sinh 3M (2h + y)),



Bs (y)

12M°3, (h2M? = 1) (Grh®By — 3 (F + h) M?)* (cosh M (4h + y) + sinh M (4h + y))
(114 6My) (1 + hM)*> Gr + 6 (hM — 1)* (cosh M (6h + y) + sinh M (6h + y))
(Gri*By — 3(F + h) M?)* (11 + 6k M) Gr M3y + 3 (27M "2 (F + h)* (1 + 3hM)
—9GrM" By (F + h)* (32 + 96 M+ 112h° M? + 5110° M® + 9h* M*) + 3Gr2M?
(F 4 h) (378 + M (1134h + 1134h*>M + 460h*M?> 4 192h* M® + 170h° M*+
63RSM® + 9RT M + 378y (1 + hM)* + 162My? (1 + hM)® + 36 M? (y + hMy)*))
B — Grih® (810 + M (2430h + 2430h* M + 860h*M? + 96h* M* + 58h° M*
+13ROM® + 307 M + y (378 + 162My + 36 M2y?) (1 + hM)?)) 3})

(cosh M (h + 2y) 4 sinh M (h + 2y)) ,

—MS (1 +hM) (3(F +h) M? — Grh®py)” (cosh 3M (h + 2y) + sinh 3M (h + 2y))
x (W*M? — 1) + 3 (2TM"2 (F + h)* (1 + 3hM) — 9GrB M (F + h)? (32 + 96h M
+112R° M? + 51h° M? + B*M*) + 3Gr? B M? (F + h) (378 + M (1134h + 1134
h*M + 460h> M?* + 192R* M?® + 170h° M* 4 63h5 M® 4+ h" M® — 5 (378 — 162My
+36M%y%) (1 + hM)?)) — 4*Gr®h® (810 + M (2430h + 2430h*M + 860h°

M? + 96h* M? + 58h° M* + 13h°M° + 3h"M® — y (378 — 162My + 36 M°y?)

(1 +hM)?))) (cosh M (h + 4y) + sinh M (h + 4y))

—6 (=162M" (F + h)* (=1 — hM + h*M? — My — hyM?) + 18GrM" B, (F + h)?
(—8 — 8AM + 4h*M? + 3R*M?® — Oh* M* + 9’ M® — 9h* M*y (1 + hM)) + 3Gr?
M? (—F — h)~y* (=567 — 56ThM + 567h*M? + 526h> M* + 40h* M* + 79h° M®
+12h°M°® — 180" M + 18h°M® — 567 My (1 + Mh — h*M?* — h> M?) — 18h° My
(14 hM) —243y* (1 + hM — B> M? — B> M?) M? — 54 (1 + hM — k> M?* — k> M?))
M3y? + Gréh® (1215 + M (—1215h (1 — hM) + h*1190M? + 56h* M? + T1h?
M* — 6h"M® + 6 M h® — 3 (189 — 189h°M* 4+ 2h°M°®) y (1 + hM ) + 54 (hM — 1)

x M?y? (1 + hM)? + 243M (hRM — 1) (y + yhM)?)) 57)

(cosh M (3h + 2y) + sinh M (3h + 2y)),



6 (—162M" (F + h)* (=1 + hM + h*M? — My + hyM?) + 18GrM" B, (F + h)?

((8 = 8hM — 4h*M? + 3R°M? + 9R* M* + 9R° M® — Oh° M*y (1 — hM)) + 3Gr?M?
(—=F — h) 37 (=567 + 567ThM + 56Th*M?* — 526h° M* + 40h*M* — 79h° M? + 121°
M® 4+ 18h" M7 + 18h*M® — 567TMy (1 — Mh — h>M? + h*M?) — 18h°M "y (1 — hM)
—243 (1 = hM — B*M? + h*M?) y* M? — 54M°y* (1 — hM — B*M? + h*M?)) + Gr®
h? (—1215 (1 — hM — h*M?) — 1190 h*M? + 56h* M* — 71h° M® + 6h" M + 6h°

M?® —567My (1 — Mh — K*M* + h*M?) — (1 — hM — h*M? + h*M?) — 6 (1 — hM)
ho My + 243M?y* — 54 (1 — hM — B> M? + h*M?) M°y?) 57)

(cosh M (5h + 2y) + sinh M (5h + 2y)) ,

=3 (=27TM" (F + h)> (3hM — 1) + 9GrM" B (F + h)? (32 — 96hM + 112h*M* — 51
R M? + Oh*M*) — 3Gr*M? (F + h) 37 (—378 + M (1134h (1 — hM) + 460h*>M*—
1920* M?® 4 170h° M* — 63h°M® 4 90" M® + y (378 + 162My + 36 M*y?)))

(hM —1)° + Gr®h® x (=810 + M (2430h (1 — hM) + 860h° M? — 961" M® + 58h°
M* — 13RSM° + 30" M© + y (M — 1)° (378 + 162My + 36M*y?))) ;)

(cosh M (Th + 2y) + sinh M (Th + 2y)),

—2 (—108M'2 (F + h)* (4 + 8hM + 3h*M? — 3M?y*) + 54Gr M5y (F + h)?
(=11 — 22hM — 11h*M? + 10h* M? + 22h* M* + 6h° M° — 10M>y* — 20
hMPy? — 6h>M*y® (1 + hM)) + 9Gr*M? (F + h) 7 (—378 — T56hM —
189R*M? + 674h> M? + 889h* M* + 494h° M® + 102R° M°® — 20h" M
—12R8 M + 27 M%y* + 5AhM3y* + 27h> MAy* — 50h3 MPy* — 46y> M

h* — 120° MTy? 4 12h° MPy?) + Gr® 87 (2430h° + 3888h* M — 729h°

M? — 4548R° M3 — 3831h" M* — 1740R®M® — 350h° M® — 40R*° M ™+

12RM M® — 1944 My>*h? — M?3321h3y* — 162h* M3y* + 1863h° M*y?
+858h°M°y” + 258h" MOy? + T2h° M Ty® — 12h° MPy? + 324My*))

+ (14 2hM — 21R*M? — B*M™))) (cosh M (2h + 3y) + sinh M (2h + 3y)) ,



Bio(y) = —36M (=54hM™ (F + h)* (h? — y?) + 27GrMOB3, (F + h)* (3 — 3h°M? + 21"
(14 h*M?) M* + 2y>M? — 2h*y* M* — 2h* MP®y*) — (28 — 2Th*M? + 2h° M°
x — 3M?y* — 2h°M*y?) 9Gr* R’ M* 37 (F + h) + Gr® 3} (81h* + 21R°M* — 99
REM* — 6RO MO + 2R M® + 162h%y* — 216R* M*y* + 39y*h° M* + 613 M°
y? = 2h"OMBy? — 27y* + B4R MPy*t — 27 x y* M)

(cosh M (4h + 3y) + sinh M (4h + 3y)) ,

Bul(y) = (2TM2(F+h)’(2—8hM + 3h°M? — 3M?y*) + 27GrM" B, (F + h)* (10
—40hM + T0R*M? — 54h> M® + 20R* M* — 3h°M® — 4M*y* + 16h — 12h*
M*y? + 3R°MPy®) + 9Gr*M?* (F + h) 7* (378 — 1512hM + 2457h* M?
—2180h3 M3 + 1241h* M* — 518h° M® 4 160R° M® — 32h" M7 + 3h3M®
—27M?y* + 108hM3y* — 189h> M*y* + 170R3 M°y* — 864> MCh* + 24
ROMTy® — 3hMPy?) + GrP 3} — 2430Rh° + 9234h* M — 13851h° M+
10722h° M3 — 4899h7 M* 4 1506h5 M5 — 320h° M® + 44h'°M™ — 3pM
M® — 972My*h? + 3321h3 M?y? — 42120  M3y? + 2511h° M19* — 822
RO MPy? + 210R7 M®y? — 368 M y* + 30 MBy? + 162My* — 648hM>
y* + 9722 Myt — 648h3y  M* + 1620 MPy*)) x

(cosh M (8h + 3y) + sinh M (8h + 3y)) ,

Bia(y) = —6(=162M" (F + 1)’ (=1 — hM + h*M* + My + hM?y) + 18GrM" 3, (F + h)?
(=8 — 8hM + 4h*M? + 3h°M?® — Oh* M* + 9h° M® + 9h* MPy) + 3Gr*M?
(—F — h) 37 (=567 — 567ThM + 567h*M?* + 526h> M + 40R* M* 4 T9h° M®
+12h°M°® — 18" M + 18h°M® 4 56TMy x (1 4+ hM — h*M? — h*M®) +
18R M Ty (1 + hM) — 243M%y* (1 + hM — h*M? — h*M?) + 54M°y?
(14 hM — h*M? — hB*M?)) + Gr®h® B} — 1215+ M — 1215h (1 — hM) +
1190h° M? + 56h* M?® + T1h> M* — 6h" M® + 6h° M7 + 3 (189 — 189h*M? + 2h°M°)
(1+hM)y — 54M?* (hM — 1) (1 + hM)* 4 + 243M (hM — 1) (y + yhM)?))) x

(cosh M (3h + 4y) + sinh M (3h + 4y)) ,



Bz (y)

By (?/)

Bis (y)

Ly (y)

6 (—162M" (F + h)* (=1 + hM + h*M?* + My — hM?y) + 18GrM" 3, (F + h)*

(8 — 8hM— 4h*M?* + 3h* M + Oh* M* + 9OR° M + 9OR° My — 9h*' MPB3;) + 3

Gr?*M?* (—F — h) 8% (=567 + 567hM (1 4+ hM) — 526h> M?> + 40h* M* — 79R°

M + 12h°M°® 4 18" M" + 18h°M® + M567y (1 — hM — h*M? + h>M?) + 18h°

M y (1 —hM) — 243M?%y* (1 — hM — h*M? + h*M?) + (1 — hM — h*M? + h*M?))
SAMPy + Grin® B} (—1215 (1 — hM — h*M?) — 1190h* M® + 56h* M* — T1h°M°
+6h" M + 6h°M® 4+ 567My (1 — hM — h*M? + h*M?) + 6h° My —

6h" M®y — 243M>y* (1 — hM — h*M? + h* M®) + 54M°y* — (1 + hM — h*M?)))

54hM*y* (cosh M (5h + 4y) + sinh M (5h + 4y)),

—3 (=27TM" (F + h)* (=1 4+ 3hM) + 9GrM" B, (F + h)? (32 — 96h M + 112h*M*
—51R°M?® + 9R*M*) + 3Gr*M?* (F + h) 37 (378 + M (—1134h (1 — hM) — 4604
M? +192h*M® — B° + 17T0M* + 63h°M® — 9" M + (378 — 162My + 36M>y?)))
y (hM — 1) + GrPh® 83 x (=810 + M (2430h (1 — hM) + 860h*M* — 96h* M3+
58R°M* — 13RS M° + 30" M° — y x (hM — 1) (378 — 162y M — 36y>M?))))

(cosh M (Th + 4y) + sinh M (Th + 4y)) ,

—6Gr (1+ Mh)? (Grh®B, — 3M? (F + h))® (cosh M (2h + 5y) + sinh M (2h + 5y))
+ (cosh M (4h + 5y) + sinh M (4h + 5y)) (=11 + 6hM) M?3; — 12 (Grh®By — 3M* (F + h))2
GrM®B, (M?h? — 1) (=11 + 6yM) — 6GrM®6, (Grh®y — 3M? (F + h))”
x (cosh M (6h + 5y) + sinh M (6h + 5y)) (=1 4+ Mh)* (=11 4 6y M)

+ (Gre*By — 3M? (F + h))* (cosh M (5h 4 6y) + sinh M (5h + 6y))

xM° (=1 + Mh),

(1 +hM)® (3GrM? + 3GrhM?® + 3M* + 3EM* — 3FM® + 3hEM® — 3Grf3, — Gr
X361 — 3GrhM (1 + Grh® M3 6, (cosh (3My) — sinh (3My)) + 2 (=1 + hM)* (—=6Gr
M? —6M* +6GrM*h? — 6EM* — 3FM® — 3hM® — 6 FhM® + 6h*EM® + 6Gr 3, —

6Grh*M? By + Gri® M By + 2GrM*h* 1) (cosh (3M (2h + y)) — sinh (3M (2h +y))),



(cosh (M (2h + 3y)) — sinh (M (2h + 3y))) (—6GrM? — 6M* + 6GrM*h> — 6EM* + 3h
M® + 3FM® + 6FhM® 4+ 6h*EM® + 6Gr31 — 6Grh>M?By + Grh® M?By + 2GrM*h* ;)
2(—1+hM)? + 6 (cosh (M (4h + 3y)) — sinh (M (4h + 3y))) (—1 + h2M?) (=3GrM*—
3M* 4+ 3GrM*h* — 3EM* — 3FhM® + 3h EM® + 3Gr(3; — 3Grh>M? B, + Grh*M*3)
+ (=14 hM)? (=3GrM? + 3GrhM? — 3M* — 3EM* — 3FM® + 3hEM® + 3GrfB, — Gr
3hM By + Gri® M?B;) (cosh (M (8h + 3y)) — sinh (M (8h + 3y))),

—27(F + h)> M"™ +9Gr (F + h)> M' (4 + 16hM + 120> M? + 3h3M?) B, — 3Gr*M°®
(F + h) (27 + 108 M + 189h* M?* + 170> M® + 86h* M* + 24h° M° + 3h°M°®) 37
+Gr? (648 + 2592h M + 4212h* M? + 3699h°> M? + 2052h* M* + 837h° M® + 274

xhO MO + T0h" M7 + 12h8M® + hPM?) 32) (cosh (3My) + sinh (3My)) — 2 (108

(F +h)’ M" — 36Gr (F + h)> M' (—14 + 28hM — 12h*M? + 3h°M?) By + 3Gr2M®

(F + h) (27 — 54hM + 27h*M? — 22h° M? + 98h*M* — 60h° M® + 12h°M°) 37,

(+1296 — 2592hM + 648h°M* + 14851 M® — 1242h* M* + 621h° M® — 250R°

M + 14n"M™ — 120° M® + 4h°M?) 3}) (cosh (3M (2h + y)) + sinh (3M (2h + y)))
Gr® —2 (=108 (F + h)’ M*® + 36Gr (F + h)* M (14 + 28R M + 12h2M* + 30> M?)
X By 4+ 3Gr*M°® (27 + 54hM + 27h*M?> + 22h° M + 98h* M* + 60h° M° + 12h° M)
Bt (F + h) 4+ Gr® (cosh (M (2h + 3y)) + sinh (M (2h + 3y))) (1296 + 2592k M
+648h* M? — 1485h° M — 1242R* M* — 621h° M® — 250h° M® — 144h" M" + 12
hEM® + 4h°M®) 37,
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—12 (=54h (F + h)> M + 54Gr (F + 1) M (=3 + 3h*M?* + h*M*) B, — 9 (F + h)
Gr*h®M® (=5 + 8h*M?* + 20" M*) 37 + Gr® (—324 + 486h°M* — 108h* M* — 51
hOM® + 6h°M® + 2h'° M) 87) (cosh (M (4h + 3y)) + sinh (M (4h + 3y)))

+ (27 (F + h)* MY — 9Gr (F + h)> M (=4 4+ 16hM — 120 M? + 303 M?) 3,
+3Gr*M° (27 — 108hM + 189h*M? — 170h* M? + 86h* M* — 24h° M® + 3h°M°)

Bt (F + h) — Gr® (cosh (M (4h + 3y)) + sinh (M (4h + 3y))) (—648 + 2592hM
—4212h* M? + 3699h* M*® — 2052h* M* + 837h® M® — 274h° M° + T0h" M

—120°M® + h°M®) ) .
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