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Chap.2 Exercise 20

Try to evaluate 2 K« by the perturbation
method, but deduce the value of ZI—L

Instead.



Perturbation Method
S = Z a,

0<k<n

S,+a,,= Y a =a+ > a

0<k<n+1 1<k<n+1

= aO T Z ak+1

1<k +1<n+1

= a0+ Z ak+1

0<k<n



Harmonic Number

1 1 1
H =14+—4,...,+—= —
! 2 N 2 k

1<k<n

Ex 20) S, = Z kH,

0<k<n

S,+(n+DH ., = > kH,=0H;+ > kH,

0<k<n+1 1<k<n+1

=0+ Y (k+D)H,,

1<k +1<n+1

= Z (k +1)Hk+1

0<k<n



Sn +(n+1)Hn+1 = Z (k+1)Hk+1

0<k<n

1
= > (k +1)(m+ H,)

0<k<n

= > 1+ > kH,+ > H,

0<k<n 0<k<n 0<k<n



S,+(M+DH, . = > 1+ > kH, + > H,

0<k<n 0<k<n 0<k<n

(n+DH,,,= > 1+ > H,

0<k<n 0<k<n

Y H =(n+)H,, - Y 1

0<k<n 0<k<n

> H, =(+1)H,,-(n+1) //End of ex.20

0<k<n



Perturbation Method

Excercises 21
Evaluate by perturbation method

S - kz”;)(_l)nk, T - kzn;)(—l)“"k,

and U = Zn: (-1)""k?
k=0

Assume n=>0



5,= Y1)

0<k<n

Which implies,

Spa= (1"

0<k<n+1

Split off the first term

Spa= 2 (1"

0<k<n+1

—a + Z(_l)n+1—k

1<k<n+1

_ (_ 1)n+1—0 n Z (_ 1)(n+1)—(k+1)

1<k +1<n+1

() X

0<k<n



So= 2. (-1

0<k<n

Split off the final term

Sia= XY

0<k<n+1

_ Z(_l)ml—k +(_1)(n+1)—(n+1)

0<k<n

= > (-1 +1

0<k<n

=-> (-1 +1

0<k<n



Equating (al) and (a2) we get....

1-S, =(-1)""+S,
=25, =1-(-1)"

_1+(=1)°

= S,
2




T = Zn:(—l)”‘k k
k=0

Which implies
T = (1"
S;):I(i)t off the first term
=2 1k
k=0
n+1

=0.(-D" + Y (-1 k
k=1

_ Z (_ 1)n+l—(k+l) (k 4 1)

1<k +1<n+1

= 3 (-1 (k+1)
0<k<n

AR YEVS
0<k<n 0<k<n

=T, +S (b1)



Split off the final term

n+1
Tn+1 = Z (_ 1)n+1_k K
k=0
_ - (_ 1)n+l—k k n (_ 1)n+1—(n+1) (n n 1)
k=0
-3 (=1 k +(n+1)
k=0



Equating (b1) and (b2)......

(n+1)-T. =T +S,
= 2T, =(n+1) -1+ (-1)")

:>Tn :%(n _(_1)n)



U, =Y (1)K
k=0
Which implies

n+1

U= Z (_ 1)n+1_k k?

k=0
Split off the first term

n+1

Uy =0.(-D"70 4+ 3 (1)K
k=1

/T
Il
o



U

n+1

Split off the final term

i (_ 1)n+1—k kz n (_ 1)n+1—(n+1) (n +1)2

k=0

—i (=1 k? +(n+1)°



Equating (c1) and (c2)......

(n+1)°-U,=U, +2T +S,

=2U =(n+1)-2T -S,

=2U, =(n+)*-(n-(-1)") -1+ (-D")
- ni+n

2

- U
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