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Some Useful Mathematical Relations

Functional Relations
o n*=2%0%" o (xV)=x" o x'x*=x"" e log(xy)=Ilogx+logy

o 2" =p o log(n*)=xlogn e log,n=Iog n/log b
o Stirling's Theorem: n! ~/27zn (2) for large n

e
e logn!=c +c,logn+nlogn—c,n=0(nlogn)

. Zlogi=logn.’=0(nlogn)
i=1

o Ylilogi=) logi' <nlogn" =0(n’logn)
i=1 i=1

Finite Series

n—1
e Arithmetic Series: Z (a+bi)=(1n/2) {2a+ (n-1)b}

i=0

E(n—i)=ii=n(n+1)/2

e Geometric Series: Z xi= (x" - 1)/(x-1) forx #1
i=0

"Z_lz" =2" -1 "Z_lz" —2-2 Y2 =(m-1)2" +1
i=1 i=1

i=0

n-1 n
D2 = (n-i)2 =2"" -2(n+1)
i=0 i=1

Sums of Powers of Natural Numbers

e 3 i=nmn
e 3 = nmt)2nt+1)6

i=1
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n(n+1)(2n+1)(3n% + 3n-1)/ 30

M
T

n’> (n+1)> 2 n*>+2n-1)/12

™
?

Sums of Odd Numbers and their Powers

. z 2i-1)=n?

e 3 Qi-1P=n@n’-1)3

n

e > (Qi-1P=n’@n’-1)

i=1

Other Finite Series

e 3 i+ 1= (1/12) n(n+)+2)(3n + 5)
e Y ilil=@tDl-1
e 3 1AP-1)=(3/4)- Qu+l)[2n(n+1)]

n

J z /i~ y+Inn+1/2n) forlargen, y=0.577 = Euler’s constant

. Z”: 1 n

S+l n+l

Infinite Series and Products

o0

o z a*=1/(1-a for(a>1landx<0)or(0<a<1 and x> 0)

k=0
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xk/ k! =e*
xk=1/(1-x) for x| <1
(a+bk)x*=a/(1-x)+bx/(1-x?
-/ k=In2
-/ K2 =n?/12
1/Qk—-17%=n*/8
1/(k2%=In2

1/ (K25 =n?/12 - (In2)* /2

1

—=e =2.71828
k)

_1\k
(kl? =1/e =0.36787

kK /(k+1)! = 1

for x| <1

for x| <1



