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= sin(x1 £ ) cosh(yr £ yo) +icos(xy £ xo)sinh(yr £ys) ,
= (sin 1 cos x2 4 cos 1 sin ) (cosh y; cosh y, =+ sinh y; sinh ys)
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( sinhx cosy +icoshx sin y) ( coshz cosy —isinhx sin y)

Y

< coshz cosy + ¢sinhx sin y) ( coshx cosy —isinhx sin y)
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= 5 — {smh x cosh z cos® y + sinh  cosh z sin® y
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2 2
cosh? z — sinh? z = (cosh x cosy +isinhx sin y) — (sinh x cosy +tcoshz sin y) ,
= (cosh®z cos?y — sinh®z sin®y + 2isinh x coshz siny cos y)
— (sinh? 2 cos®y — cosh®z sin?y + 2isinhz coshx siny cos Y) ,

= (cosh® 2 — sinh® ) (cos? y + sin®y) ,
=1.
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sinh(z £ 25) = sinh ((z1 £ 22) + i(y1 £ 32)) ,
= sinh(zy £ x9) cos(yy £ y2) + icosh(zy £ x2)sin(y; £ y2) ,

= ( sinh x; cosh x5 & cosh x; sinh :cg) ( COS Y1 COS Yo F sin g; sin y2>

+ z( cosh x1 cosh 9 &£ sinh z; sinh m2> ( sin y; cos Yo + cos ¥y sin y2> ,

= sinh x1 cosh x5 cos y; cos yo — cosh x sinh x5 sin y sinys

+ i(cosh xq cosh 9 sin y; cos ys + sinh x; sinh x5 cos y; sin ys)

+ { cosh x1 sinh x5 cos y; cos Yo — sinh x1 cosh x5 sin ¥4 sin ¥

+ i(cosh xy cosh x5 cos y; sin y, + sinh x; sinh x4 sin y; cos yg)} ,

= (sinhxy cosy; + icoshxysiny;)(coshzycosys + isinh o sinys)
+ (coshxy cosyy + isinhxysiny)(sinhag cosys + i coshzosinys)

= sinh z; cosh 29 & cosh z; sinh 25 .
: V21,29 € € cosh(z; &+ 2z3) = cosh 21 cosh z5 & sinh z; sinh 2, (C)

cosh(z; & 2) = cosh (@1 £ x2) +i(y1 £ v2)) |
= cosh(x; + xs) cos(yy £ y2) + isinh(z £+ z2)sin(y; + v9)

= ( cosh z1 cosh x5 + sinh x4 sinh x2> ( COS 11 COS Yo F sin y; sin y2>
+1 ( sinh x; cosh x5 £ cosh z; sinh .Tg) ( sin 41 cos Yo £ cos y; sin yg) ,

= cosh xy cosh x5 cos y; cos Yy, — sinh xq sinh x5 sin y; sin ¥

+ i(sinh x; cosh x5 sin y; cos y, 4 cosh 1 sinh 4 cos y; sin y,)
+ { sinh x; sinh x5 cos y; cos ys — cosh x1 cosh x5 sin y; sin ¥y
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= cosh z; cosh zy & sinh z; sinh 25 .
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:sin¢z = ¢sinh 2 (\)
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sing = ——— =ssin(iz) = ———
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e ?—ef
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cos z = = cos(iz) = —
e+
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:taniz = itanh 2 (C)
sin(iz
tan(iz) = ( ) :
cos(iz)
_isinhz
~ coshz ’
= ¢tanh z .
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: arcsin z ¢Ysl
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2 11—z

1 %Sl BT ) Sl sle] 22

:sinh ™! 2 Nj

2z =sinhw = w = sinh™' 2.

1
z =sinhw = 5(6” —ev),
= (%) — 22" —1=0,
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cosh?1=0=k=0,
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:tanh ™!z (Wt

2 =tanhw = w = tanh ™' 2 .

. 1/ w —w
z:tanhwzsmhw:?(e —e )’
cosh z i(ew +e~w)
1+2
w2
= = ,
() =1
w 1+2
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1—2
1.1
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2 1—=z
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