Equivalence between new and old forms for vorticity

U = XxP/|XxP| = (0, -1, q) / V(qq+rr) = (0, —sin¢, sinA cos) / cosd
V = YxP/|YxP| = (r,0, —p) / V(rr+pp) = (sing, 0, —cosh cosd) / cose
W = ZxP /|ZxP| = (-q, p, 0)/ V(pp+qq) = (-sin\, cosh, 0)

N = PxW = (-1p, —qr, pp+qq) / V(pp+qq)

oMop = —rp/(pptqq) = - coshtan

orMdv = —qr/ (pptqq) = - sinA tan@

0p/op = q/V(pptqq) = sink
d0p/dv = —p/V(pptqq) = — cosA

a =1ucosd = (wWU*W +n UeN) cosd = (- w cosA sind + n sin))
b = vcose = (WVeW +nVeN)cose = (- w sink sing — n cosA)
C = W Cos}

d(rb—qc)/ou = J[sing (— w sinA sind — n cosA) — sinA cosd w cos¢]/ou =
= d(— w sinA — n cosA sin¢)/ou

d(pc-ra)/ov = d(w cosA — n sink sing)/dv

d(gqa—pb)/dA = d(n cosd)/dA

C = [d(rtb—qc)/du + d(pc-ra)/dv + d(qa—pb)/dA] / R =

= [0N/dw d(— W sinA — n cosA sind)/dA + d¢p/du d(— w sinh — n cosA sing)/d¢p +
+ dA/0v d(W cosh — n sinA sing)/dA + ddp/dv d(W cosA — n sinA sing)/dp + d(n cosp)/oN] / R

= [~ cosA tand (— W cosA — sinA 9w/dA + n sink sing — cosA sind In/dA\) +
+ sinA (- sinA 9W/d¢p — n cosA cosp — cosA sin In/dd) —
— sinA tand (- w sinA + cosA dw/dA — n cosA sing — sinA sing dn/ON) —
— cosA (cosh dw/dA — n sink cosd — sink sing dn/dp) + cosp dn/dN] /R =

= [~ cosA tand (— w cosAh — cosA sing In/dA) + sink (- sinA Iw/d¢) —
— sinA tan¢ (- w sinA — sinA sing dn/dA) — cosA (cosh dw/dN) + cosd dn/oAN] / R =

= [w tan¢ + tan¢ sing dn/oA — Ow/dP + cosp dn/dA] / R = [dn/dA — d(w cosd)/d¢p] / R cosd



