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= The most famous transcendental number (or 1)
2.718281828459045235360287471352662...
Symbol honors Euler
Mathematics, science, ...
Zehn Deutsche Mark

= Definition

1™
e = lim (1 -+ —)
n— 00 n
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= Everyone knows e (and 1)
2.718281828459045235360287471352662...
Symbol honors Euler N e ,.H_JL_
Mathematics, science, _— T
Zehn Deutsche Mark —> f" **,, et

.....

= Definition 2 Wliibdli s e S
1 TL _._ y _|-..-.: y I, ';;f:- g ', -f' ;E
e = lim (1 £g —) iy g e ;

TL— 20

= But why this deflnltlon’?
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Assumptions of e

power to O of any
number is 1. So
IS e.

0 1 25 =

3.0 T

20 =

— It should pass (0,1)
1.5 /

1.0 -

0.5 =

0.0 1.0
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R
Assumptions of e

power to O of any
number is 1. So

. 3.0 ™
IS e.
el = 1 2.5
derivative of e*x 2.0 ?
IS e’Mx.
15
d
—e* = e 1
da
0.5 =—
|
0.0 1.0
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N
Approximation of e

= Assumption
e? = 1

d i

—e
dax

= Subdivide 0.0
to 1.0 by n

— GI

y():t?o:].

0.0 1/n  2/n  3/n 1.0
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yl1 =7
= Approximate with
Taylor expansion 3.0 7 derivative = 1
N de” i 05 — dx = 1/n
dx o
— 1+1-i
T
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y1 =
= Approximate with
Taylor expansion 71 derivative = 1
de® 1 dx =1/n
— Yo+ —
dr |, _,n
— 1412
mn
y1
1.
wo= iy , :
~ " [)=lel=e=1.0
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y2 =

= Taylor expansion

again

1
y1+ (1 -+ —)
n
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derivative = 1+1/n
dx =1/n

0.0 1/n  2/n  3/n 1.0
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y3 =

= Taylor expansion
again

0.0 1/n  2/n  3/n 1.0
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Finally: yn

(1+3)
’yn e 1—|—~— —
T

0.0 1/n  2/n  3/n 1.0
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e
Conclusion

= Now we know the definition of e.

= Only two assumptions are necessary.
Any number powered by O is 1
Derivative of e”x's is e”x.

14 AN
Uy = —
4 n

1 T
e = lim (1 + —)
n—aoco T

April 27, 2009 Yamauchi Hitoshi 12



