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Problem description:

Evaluate(r) r—1/3\r-2/3
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reN
ke N



Chapter 5, problem 18

rom the textbook, we can see

(L](L_llzjz(i)(ik]é + (5.35)

e Lets reyiew this

(rj < r(r-2..(r—k+1) rK ,k 2 0

k(k—1)...(2) k!

0 k <0
where, r IS real, and k are natural
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So, now let’s go to the question

L)

_r(r=10..¢-k+1) (r-1/3)...¢ -1/3-k+1) (r-2/3)...¢ -2/ 3-k +1)
- k! k! %

Cr(r=1)..(r—k+1) (r—%)...(r— k+%) (r—%)...(r— k+%)
- k! k! k!
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_ r(r=22)(r=22)(r=1)..(r =k + 1)(r =k + 2)(r -k + 1)

(k1)

Multiply by 33k

_ 3r(3r-1)(3r-2)(3r-3)...(3r =3k +3)(3r—3k + 2)(3r—3k +1) y 1
(k!)’ 3"
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1

=3r(3r-1)(3r-2)(3r—-3)...(3r =3k +1) x (k!)gx 3

(3r)! y 1
~(3r=3k)! (k!Yx(3)"
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Now some thing is needed, as
3r \ 3k /
3k \?2 )" /3"

(3r)! y 1
- (3r-3k)! (kIyYx3"
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(3r)! (3k)I (2k)I 1
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Finally, the solution for the problem is

r (r—%vr—%\_ 3r ) 3k 2k /
Ak k) Bkl k )/37

\ \




Chapter 5, problem 45

 FIind a closed form for > (zkk) 4+

e Solution:
Above summation can be rewritten

as follows:
2k 2k 2k
4™ = [ 4 = | 2°*
()= -z (i
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e Using identity (5.36) from textbook :

(k—%)_(zk)/ﬂ Jinteger Kk
k ) Lk

* \We rearrange the problem as

follows: ¥ (Zkk) 4% =Y (Zkk) [2% =3 (kky)
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e Using identity (5.9) from textbook:
Z:(r-ll(-k)=(r+n+l) JIinteger n

k<n N

e Puttingr=-1/2 & k = k in above
equation Z(k-k%j:[—%mﬂj:((nﬂ)—%j

n n
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e Using identity (5.35) from textbook:

@(r ;y) = (i)(zkk) /22k’integer k

e Puttingr =n+1 & k =nin above

equation/n+1)'(n+1)-%) (2n+2)2n Do
G )
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+ Dividing by ("] on both the sides
we get,

2N+2\ 2n
((n+1)-%]_( 2n )(nj

e Also, N "~ (n+1
( ) )2

and [Zn + 2) _(en+2)@n+1) (n+1)(2n+1)

2N 2

(n+ﬂ
=Nn+1
n
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e Solving further we have,

(Zn + ZJ(Zn) (Zn)
(n+1)(2n+1)
2N 1 B 1

(n+1)’22n (N+1)-2

n

5 2N
(2n +1)( ) j o
= =(2n + 1)( i )4”

22n
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 Final solution:

Closed form for
(21 2n)
Y 4% =(2n+1) 47
< (K N
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