CSE547
Chapter 2 Problems 27, 29



Problem 27

Question : Compute A(C™), and use it to deduce
the value of

D21



Computation of A(C*)

We know that (from class notes),

Af(x) = f(x+1) —f(x) and

m

X~ = x(x-1)(x-2) ... (x-m+1), integer m=0 (2.43)

. A

'
m factors




Computation of A(c%)

Using the formulae given in the previous slide,
Alct)=ct- X ( Equation 1)

¢l = ¢(c-1)(c-2) ... (c-x)

M
(x+1) factors

A

cX = c¢(c-1)(c-2) ... (c-x+1)

by
X factors



Computation of A(c%)

Substituting values of c**L and c* in equation(l) we get,
A( c*) = (c(c-1)(c-2)...(c-x+1)(c-x)) — (c(c-1)(c-2)...(c-x+1))
Taking c(c-1)(c-2) ... (c-x+1) common,

A cX) =c(c-1)(c-2)...(c-x+1) ( (c-x) —1)
= c(c—1)(c-2)...(c-x+1)/|\(c-x-1) ( Equation 11 )

(c-x) term is missing for cx2



Computation of A(c%)

Hence, multiplying and dividing equation(l1) by
(c-x) we get,

A( X ) =C(C‘1)(C-2)...(C—x+l) (C'x)(C'X-l)

(c-x)

By definition,
cx*2 = ¢(c-1)(c-2)...(c-x-1)

A ) = e2/(c-x) (Equation |lI)




Deducing value of i((-Z)k/k)

In order to deduce the value ofi((-Z)K/k) using
the calculated value of A(c*), ©

We substitute ¢ =-2 and x =x-2 in equation(ll)

A -Zﬂ _ (_2)}(—2+2
L2 ((-2)-(x-2))

- (2) ( Equation 1V )




Deducing value of i((-Z)k/k)

Extra Fact:

-Af(x) = -(f(x+1) — f(x))
= f(x) — f(x+1)
= -f(x+1) - (-f(x))
= A(-f(x))

X

D -(-2)%2) = ('3)_ ( Equation V)




Deducing value of Z((-Z)k/k)

b b-1

> g(x)6x= > g(k) forintegers b2a (2.48)
da k=a

Since, Z((-Z)K/k) is of the form

b-1 <

> 8(k) we get,

k=a

n+1 -2 k

i((-Z)K/k) = kzl(—k) 6k, forn=0 ( Equation VI)

We know that,
g(x) = Af(x) iff  >g(x) 6x =f(x) + c (2.46)



Deducing value of i((-Z)k/k)

Using Equations IV, VI and 2.46, we get

n+1 _2 k n+1
> F28 6y = [(-2)k2
=1 K

1

= (212 - (-(-2)12)

= (22— ((-2)

= -(-2)m1+ (-2)2

= (-2)2 - (-2)nd ( Equation VII)




Deducing value of i((-Z)k/k)

We know that,
1

(X+1)(x+2)...(x+m)

X0 =

for m>0 (2.51)

Lox2 = 1/(x+1)

=(-2)2 = 1/(-2+1)

= 1/(-1)
= -1



Deducing value of i((-Z)k/k)

Substituting in equation (VII) we get,

z(_%)l_{ék = -1-(-2)=
= -1 —((-2)(-2-1)(-2-2)...(-2-(n-2)))
= -1 —((-2)(-3)(-4)...(-n))
= -1+ ((-1)(-2)(-3)...(-n))
= -1+ (-1)"n!



Verification

n
Y(2/k) = -1+(1) n!
k=1
n 1 2 3 4
g((-Z)K/k) -2 1 -7 23
-1+ (-1)" n! 52 1 7 23




Question 29 of chapter 2

Evaluate n(-1)k Kk

2

e (4k? -1)




Evaluating Z( 1)k k
e (4k—1)

kK k
ak-1 (2K)2= (1)

k
2k -1) (2k +1)
Using partial fractions,
k A B (egnl)

= +

(2k -1)(2k+1) (2k-1)  (2k+1)




Evaluating Z( 1)k k
e (4k—1)

Multiplying and dividing by (2k -1) * (2k +1)
we get
k=A(2k + 1)+ B (2k -1)
Grouping powers of k,
k+0=((2A) k) + A+ ((2B) k)— B
Equating powers of k on both sides, we get the
linear equations:
2A+2B=1and ( equation 1)
A - B=0 ( equation 2 )



Evaluating Z( 1)k k
e (4k—1)

Solving the simultaneous equations obtained in
the previous slide , we get

2A+2B=1
2A - 2B =0 (multiplying equation 2 by 2)

4A =1=>A=1/4
From equation 2,B=1/4



Evaluating Z( 1)k k
e (4ke —1)

K _ 1011
aK2 -1 4 ((2k-1) (2|<+1))

i (-1)*k _ i(-l)ﬂ 11 )

= (4k*-1) = 4 (2k-1)  (2k+1)




Evaluating Z( 1)k k
e (4k—1)

We can split the sum on the right side into
two summations as foIIows

20 () 2 ()

This can be changed to a harmonic sum by

putting 2k-1 = m and 2k +1 = m but that
would make it complex.




Evaluating Z( 1)k k
e (4k—1)

Expanding the summation we get

L) ()

+ ( 1)n +
4 ((2n-1) (2n + 1)



Evaluating Z( 1)k k
e (4k—1)

Expanding the summation we get

(5 F) (/K =)
(95

(-1)" 1 ( N 1
4 (2m'- 1) (2n + 1)




Evaluating Z( 1)k k
e (4k—1)

We can see that the alternate terms get
cancelled leaving the first and the last term
alone.

-éll N (-i)n ( (2n1+ 1))

Which is the required solution.




Verification

S AL GG 1) ( 1 )
e (4k% - 1) 4 4 (2n +1)
n 1 2 3 4
> ((-1)%k)/(4k>-1)) 1/3 1/5 2/7 2/9
(-1/4)+(1)/8)(1/2n+1)) | -1/3 1/5 2/7 2/9




	CSE547� Chapter 2 Problems 27,  29 ��	�
	Problem 27
	Computation of Δ(     ) 
	Computation of Δ(cx) 
	Computation of Δ(cx) 
	Computation of Δ(cx) 
	Deducing value of      ((-2)k/k)
	Deducing value of      ((-2)k/k)
	Deducing value of      ((-2)k/k)
	Deducing value of      ((-2)k/k)
	Deducing value of      ((-2)k/k)
	Deducing value of      ((-2)k/k)
	Verification
	Question 29 of chapter 2
	Evaluating      (-1)k k�			(4k2 – 1)
	Evaluating      (-1)k k�			(4k2 – 1)
	Evaluating      (-1)k k�			(4k2 – 1)
	Evaluating      (-1)k k�			(4k2 – 1)
	Evaluating      (-1)k k�			(4k2 – 1)
	Evaluating      (-1)k k�			(4k2 – 1)
	Evaluating      (-1)k k�			(4k2 – 1)
	Evaluating      (-1)k k�			(4k2 – 1)
	Verification

