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Lssuming that a greph near a tangent can be approximated to by:- ‘
| |
1+ (a linear function of X) = (2 linear function of X ), I

|

}

2. (a quadratic function of X.) = (a linear function of X ),
3, (a cubic function of X ) = (a linear function of ¢ ),

three estimates are found for the gradient. The 1st is very easy to
remember and is suitable for hand calculation: the 2nd and jrd are reflnements,
suiteble for machine calculation. |

Then log &C  is taken as a numerical example to test the above estimates
against those got from assuming polynomial approximations. 1t is found
that near a horizontal tangent the 2nd estimate is better than a /th
degree nolynomial fit, and near a vertical tangent the simple 1st

approximation is better.

Proof's of the estimates conclude the report.
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2. REASON FOR THE RESEARCH.

The report is part of an investigetion into weys of improving numerical
corputation.

3. REASON FOR THE REFORT,

To provide those working on problems such as finding the torsion when the
stresses are known, finding the field when the potential 1s known, etc.,
with estimates thet are simpler than those derived from polynomial epproxim: tion,
| and whose accurscy compsred with these increases as one approaches awkwerd

! COTrners.

4o ANALYSIS.

L1 PFirst Estimate. -

The first estimate can be simply stated geometrically:-

o X
1f AR P are three points on 2 graph then , approximetely:=-

gredient of tengent et P _ (gradient of PA) x (gredient of FB)

- gredient of AB

The explicit formula in this case is simple enough to

stetes -
(22,=2,) (V-9 ) (9,-9)

(5‘ 92 ) (Xa=x, )y~ o)

but for numericsl computation is more conveniently expressed

gradient of tangent at (X 4%.)=

thus:=-
1f (xu, J.:.) (DC‘, s ) (x,_g) are three points on a greph,
form: -
|
m\——-";;\—'_—_"‘“f;) T e e

next form:- _
qu_ = My m, (x'\—x-’-),
tia & 5\"313

then the first estimste for the gradient of the tangent at (XMSQ

is8:=-
(1) \T\t'z
m Tis
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