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dx = sinf cos ¢ dr + r cos 0 cos ¢ df — rsin sin ¢ do

dy = sin#sin ¢ dr + rcosfsin ¢ df 4 rsin 6 cos p d¢
dz =cos@dr — rsinf df
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ds? = dz? + dy? + d2?
= (sinf cos ¢ dr + 1 cos 0 cos ¢ df — rsin f sin ¢ d¢)?
+ (sin @ sin ¢ dr + r cos 0 sin ¢ df + rsin 0 cos ¢ dep)*
+ (cos @ dr — rsin 0 df)?
= (sin® f cos® ¢ + sin? fsin? ¢ + cos? 0) dr?
+ (r? cos? § cos® ¢ + r? cos 6% sin” ¢ + r* sin? 0) d§?
+ (r?sin? O sin? ¢ + r? sin? 0 cos? ¢) dp?
+ 2(r sin 6 cos O cos® ¢ + rsin f cos f sin® ¢ — rsin § cos §) dr dd
+ 2(—rsin? fsin ¢ cos ¢ + rsin? O sin ¢ cos ¢) dr d¢
+ 2(—7r? sin @ cos 0 sin ¢ cos ¢ + r* sin  cos O sin ¢ cos ¢) df d¢
= dr? + 12 d6? + r?sin? 0 d¢?
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dr? = dt? — daz?
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dt = (1 + a&) cosh an dn + sinh an d§
dz = (1 + a&) sinh andn + cosh an dg
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dt dnot

i 58_77 = cosh an

dt  dn d /dt a
12 = Ed_n<$> = 1+a§smha77
j—i = j—zg—i = sinh an
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12 = EdT](E) = 1_}_agcoshcm
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ds? = —(1 + a&)? dn? 4 d€?
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ds? = —dt? + da? + dy? + d2?
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dz = cos Qt dz — sin Qt dy + Q(—z sin Qt — ycos Q) dt
dy = sin Qt dz + cos Qt dy + Q(+Z cos Qt — ysin Q) dt
dz =dz
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ds® = —dt® + dz° + dy® + dz° + Q*(2* + §°) dt* — 2Qy dz dt + 2Qz dy dt

T =rcosf dz = cosfdr — rsin6do
y=rsiné dy = sin@dr + rcos6df
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ds® = —(1 — Q*r?) dt* 4+ 2Qr* d6 dt + r* d6* + dr* 4 dz°
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