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coincides with the circle of radius r. The area of a spherical cap with polar angle 8
on a sphere of unit radius is given by the equation

S/ sin8df6d¢=2n(1 - cos8b) (16)
The equation for the streamline therefore is
4

flux = 2 (1 ——
: Vre + 2?

upstream of the source, and is

)-m-zw-.:o (17)

[2]
flux = — 27 (1 e
d Ve 4 2?2

downstream of the source. The two equations are equivalent. Solution for z leads to
the equation

)—wr2W=-—4'n'q (18)

(—"I)Ez s 2 (19)

. - (1—-}#) (20)

78 + 2%
along the streamline. The square of the local velocity is given by the equation

2qW 8 W 32
vZ o Wz . qnz % + (Tz z 22)2 o WZ(_,’.z _ 18 - T‘) (21)
(r? + 22)2

q q

When the square of the velocity is integrated over the surface of the boundary, the
only surviving component of ds is 2n7dr in the 2—direction by symmetry. Thus the

force f on the boundary is given by the equation i
W, 5w
f=npW3k f (1 - —r24 —19——2——7") rdr (22)
q q
Integration with respect to r in the range
49
0sr?s— 23
- (23)
leads to the equation
f=0 (24)

Thus the force on the boundary is not equal to the force on the source.

That the force on the boundary can be zero may be seen by a consideration of the
variation of v? along the boundary. At the vertex of the boundary there is a stagnation
point and the Bernoulli pressure is positive. At a point opposite to the source the
square of the velocity is the sum of the squares of the free—stream velocity and the
radial velocity from the source. The Bernoulli pressure is negative and is applied over

Se—

Figure 4. This page taken from reference 7 shows the typographic quality of this
application of the Hershey character set. The art for this page was produced by a
60% reduction from an original drawn on a flat-bed plotter.
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SIMPLEX ROMAN

CDEFGHLELJKLMNOE GRS T LU VWX Z
cdefghijklmnopagersi iy WXy z
34567890, .()—+x/=4§ &

DUPLEX ROMAN
CDEFGHI|JKLMNGPRPOQRST UV W XY Z
cdefghiiklmnopqrstuvwxyz
34567890, () +* /=

COMPLEX ROMAN
CDEF‘GHIJKLMNOPQRSTUVWXYZ
cdef ghijklmnopqrsitiuvmwxya .
34567890, ()1=+" /(-4 @

TRIPLEX ROMAN
CDEFGHIJKLMNOPQRSTUVWXYZ
cdefghijklmnopgqgrstuvwxyz 2
34567890, .()—-—+*/=28 &

COMPLEX ITALIC
CDEFGHIJAKLMNOCPOQES T UV WXYZ
cde fghijklmnopag?rstiuil uwazycz
348567890: ()-+*/ - 380

TRIPLEX ITALIC
CDEFGHIJKLMNOPQRSTUVWAXY 2
cdefghijklmnopaqgrsiuy wxyz
34567880, . () +"* /4~

SIMPLEX SCRIPT
CHLEFHHIJXLMNOPZ2ZRLEI UV WITY P
Od@f%&b/k@mn&/} m&twuwwy’%

3456 7880, (J=+=*/ =58 &

Figure 6. Here we see the appearance of various alphabets when drawn via the Hershey
system at normal typographic scale (21 raster units). The same set can also be produced
in indexical size (13 raster units). Capitals can also be produced in cartographic size
(9 raster units). g ~
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