CHAPTER IV

THE GEAPH OF THE BTHOMIAL COEFFICIENT FUNCTION

4.1 The Gravh for o Fixed Non-negative Yalue of n

From 3.2, we have

Tln + 1) |
Tir +1) 1fn-r+ 1)

f{r, n}) =

e 1)

Let us find the graph of f£{r, n} when n = 4%, from Fig.h,

we have
£(-3, ) = 0O,
f{-2, 4 = 0,
£(-1, 4) - o,
£{0, 4) = 1,
£{1, ¥) = 4,
{2, & = &,
(3, 4) = b,
ik, 4) = 1,
£{5, 4) = 0,
{6, 4) = 0O
£(7, 4) = 0,

From (1) in 4.1, (2), {3), (4) in 2.2 , and the table of the

goamme function, we have



f{-2.5, &) = 0.005,
f{-1.5, &%) = -0.0235,
£{-0.5. 4 = 0.2587,
r{0.5, &) = - 2.32B4,
(1.5, ) = 5.4327,
£(2.5, 4 = 5.h327,
(3.5, 4) = 2.3284,
FlL.5, ) = 0.2387,
£{5.5, &) = ~0.0235,
£(6.5, &) = 0.005k4,
and £{1.8, 4) = 5.9058,
f{2.2, &) = 5.9056.

From the above dats, we can plot

the graph shown in Flg. 7.
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=2 -z =1

Flg. 7 * The Oragh of I(r, 4} |

How, let us congider the values of f{r, n) from Figs.8

and 9.
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the lst Two Quadroants of the (r, n) FPlane
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Flg. 9 : fnother Set of Valueg of the Punction f(r, n) betwecen Lattlce |
Points In the lst Twe Quadrants of the (r, n} Plane
From Figs. 8 and 9, we see that , when n 1s gonstant
the graph of f(r, n} 1s similar to the graph of C{r, %) in Fig.7.

Let ug consider the values of £{r, n] from Figs. 8 and ¢

agodn, we sec that, the maximum walue for f{r, n}, waen n is

a
constont, is on the line n = 2r, or Ef = 0 on the line
r
n =2y, which we ahall prove below.
Tin + 1}
Wi have f{r‘, n} ad tso---.{l]

T(r + 1) T'{n-r+1}’
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and from {1) in 2.2, we hove

[=tel
7{x) = £t e as, ivaneinaaa{2)
o ]
a T(x) a f w1l -t
50 that = t =] dt
dx _ dx
o) o
d -1 -
= —_— e e terasere L(3)
dx
o
x-1 x-1
Since a .t = t lDE tr, LI L R L R {h)
dx
substitute (4) in (3} 4
(=%7]
d Tr{x} = J tx'l 105 t E‘_t dt [ R 4#“!4{5}
dx 4
From (1} and (5} » We have
AF A { Tin + 1)
Ir  Ar (F(r + 1) Tin -7 + l}J
o)
T — —-—
o M{n+1) = 1 R Tlog t 6 tat
lr+1) T{n-r+1) T{n-r+l)
ob 2
+-———E—————- tr iog t e_t atc .
Tlr + 1)

Tnerefore, If n = 2r, we have

oD
2r + 1 _
Af T'(2r } L ¢ log t et at
T
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* T(r + 1)

r -t
t log t e dt
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4,2 The Graph for & Fixed Integrsl Velue of r

From 3.2, when r 1s constant Integer, we heve

(Y r<¢¢ , £(r,n) = 0

H

(Y r=0 , £ (r,n) 1,

(3} 50 , f(r, n) = “(“-1)1’.:1:2‘} vee. (n-T41)

Letus consider the graphs of £(r, n} in (3) , which are

the grephe of polynominls In nh.

(o} when r = 1, £{1, n} = n
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Fig.lG ! The Graph of £{1, n)
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{b) When r =2, ff2, n} =

.-Jl"",’
[
]

Fig.1ll ! The Graph of £(2, n} |
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(c}_ When r =3, (3 n} = n(n—;.]!( n-23
TR
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Fig.12 } The Oraph of £(3, n)
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n{n-1) (n-2) (n-3)
Oy

{(d) when r = L4, f(k, n)
» N =

fea,m

- /. )
3 3 The Greph of £{4, n)



ni{n-
1}(n-2)(n-3)(n-4)

{e} When r = 5, £{5
H rn} =
51

IR

Fig.1ikh :
3+ The Gra
ph of f{
S, ﬂ}



4.3 The drapn for a Tixed Won-intcgral Value of r

Two exanples =re siven helow.

- 3.5{((-215)“‘}

(1} The graph for . =

-5

Fig.1% I The Graph of f(-2.9, n)




{2) the graph for r = 2.5

Fig. 167 'The Oraph of (2.5, n]
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