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The exponential function arises whenever a quantity grows or decays at a rate
proportional to its current value. One such situation is continuously

compounded interest, and in fact it was this that led Jacob Bernoulli in 1683 to
the number

e=Lim(n-->®)(1+1/n)™n @ EHEZR

now known as e. Later, in 1697, Johann Bernoulli studied the calculus of the
exponential function f(x)=e”x.
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f(0)=1
f'(0)=n
f'(0)=n * (n-1)

f"(0)=n - (n-1) * (n-2)
f(m)(0)=n - (n-1) * (n-2) + - + (n-m+1)=n!/(n-m) !
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f(x)=a0+al - x+a2 * x"2+a3 * x"\3+ * + *+ - an - x™n
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f(0)=a0
f(0)=1 - at

f'(0)=2 - 1 - a2

f"(0)=3-2-1-a3

f(m)(0)=m(m-1)(m-2) + - 321 -am= m!-am
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f(X)=(1+x)?= 3 nCm - x (M=0~nDHF)
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nA(n-m) ' mi} - /M) m = [n-(n-1)-(n-2) - - * (n-m+1)/m!] - (1/n)"m
=1--(1-1/n) - (1-2/n) -+ - -+ (1-m/n+1/n)/m!
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d(e”x)/dx=Lim(h-->0){e/(x+h)-e”x}/h
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BHCER]  arb+c)=a™b - arc KD
e N(x+h)-e”x}/h=e(x+h)-e x=e*x{e*h-1}/h
Z T, p=eth-1E&HL &
{e*h-1}/h=p/Log(p+1)=1A1/p + Log(p+1)}=1/Log(p+1)"(1/p)
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d(e”x)/dx=Lim(h-->0)e*x{e*h-1}/h=e”x
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A1 5—DAK exp (ix) =cos x +isin x
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