Exercise 1.4.1

The formulas

1 —cos(z) _ 2sin®*(z/2)

f(z) = , g(z) =

sin(z)

sin(x)

are mathematically equivalent, but they suggest evaluation algorithms that can
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behave quite differently in floating point.
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julia> f(x)=(1-cos(x))/sin(x)
(generic function with 1 method)

ulia> g(x)=2*sin(x/2)"2/sin(x)
(generic function with 1 method)

ulia> f(1)
.5463024898437905

ulia> g(1)
.5463024898437905

ulia> f(1)==g(1)
rue

julia> f(0.1)
0.05004170837553 44
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0. 05004170837553

julia> f(0.01)
0.00500004166708478
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0.0050000416670833376
julia> f(0.001)
0.0005000000416588394
julia> g(0.001)
0.0005000000416666708
ulia> f(0.0001)

.999999977945978e-5

ulia> g(0.0001)
.000000004166667e-5




julia> f(0.00001)
5.000000413785189e-6 .
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julia> g(0.00001)

5.000000000041667e-6

julia> f(0.000001)

5.000444502912538e-7 l} dxﬁkg

julia> g(0.000001)
5.000000000000416€-7

 julia> f(0.0000001)
14.996003610813213e-8
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julia> g(0.0000001)
5.0000000000000044€ - 8

M ok Moy Ymtd ot dowt want o rotnek 534
lo 3070 h,v.érorea;l\\&: sWside .. Wank to

gu(laia> f';0.00000001) b s it Rancign, aperpachss gevs -..
< hw NG ML all 0\}:3-\‘\47 d"#;)whk_
julia> ¢g(0.00000001)
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Polynomial interpolation

(¢ 1,“’&3 (Zq ,\j q\
] [ ]
'Cy'l,"s‘\' 6 % %
; (x3,45) pla) = ax’+hoc yex +d
—_— ) ird A’-A'Nb hon
A ()osux\-c\rﬁ ,

Thea 6 bo 9o fn a, b, & omd d suon thal
f(;}c‘\: Y ]9(.12.‘\7—\"7, Vki")‘)_v%’o P\Xa) =Yy

MJLQ%MMM—P\W
’i% MR AN Ziigg HLV./"é,;-

) L
ox + by tex, +d =\,
\ dl

2 °L
7 (2 z T\
2 °L

3 %
0%+ b, Fex, +d = Y4

(Vandermonde matrix)
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