Al-Maarif University College Mathematica Statistics Lecture No: (2 )
Lecturer: Dr. shaheed Jameel Third Stage Computer science

Binomial Expansion ¢gall 53 & ¢Sia [2.1]
dapall dae Yl e dhals 4 222 (factorial ) s ae i L selagsaalare n oS4
Shgslent Saoluad 3assn aaall 1Y aaal) e s sall

n!=n.(n-1).(n-2).(n-1). .. 3.2.1 for example

dapaall dlac Yl G duals 46l 222l factorial)) s ae Gz L se lasia laxe oS0

Shgslen! Saolad 3assn aaall 1Y aaal) e dos sall
n!=n.(n-1).(n-2).(n-1). .. 3.2.1 for example

11=1

21=2.1=2

31=3.2.1=6

41=4.3.2.1=24

51=5.4.3.2.1=120

61=6.5.4.3.2.1=720

71=7.6.5.4.3.2.1=5040

81=8.7.6.5.4.3.2.1=40320

91=9.8.7.6.5.4.3.2.1=362880

10!=10.9.8.7.6.5.4.3.2.1=3628800

11'=11.10.9.8.7.6.5.4.3.2.1=39916800

Remark (1);

From definition immediately we conclude that:

1) nl=n.(n-1)! Where n an integer number (2 50 s e Cus
2) 0l=1

This is because for oY i

(1) n'=n.(n-1).(n-2).(n-1). .. 3.2.1=n(n-1)!

Because it is 4l Lay

n!=n.(n-1)! Forn an integer number.

we take AL

n=1= 11=1.0! and because that 1!1=1= 0!=1
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Definition:
Suppose that ( n ,r ) is positive an integer number such that r<n . define the
magnitude by a binomial coefficient and denoted to it also by symbol (’;) that

- _ n! - wl o= -
is (7)= oy SO easily we can proof that L) (S A s
) (=1
(= 0(=1 for instance
(16)= 16! _ 161514 _ 560
3 31.13! 3.2.1
12\_ 12! 1211109 _
(4 )_ 418! 4321 490
(15): 15! _ 1514.13.13.11 _ 3003
5 51.10! 5.4.3.2.1

Binomial Theorem : if each from (a,b) be real number and it has been n an
integer number then :

OB lana e n OS5 LaEs laxe g b e IS O cpaall (s34 e

n

(a+by =) (1) a b

r=0
Now ,we will prove that by mathematical induction method (el i ¢! jEiul¥) 46 yhay ca i

V)where n=1 n=) Ll

1
Z(i) alThT =((1)) ab°+(}) ab=a+b=(at+hb)
r=0

Hence then the paragraph is correct where n=1 . so that ,
n=1 Lalae dasin b jlell Q.Ji

Y)- suppose that the paragraph is correct where n=k, we presume (supose)

k

(a+b)k = Z (’;) anTh T

r=0
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And we are prove that is correct when n=k+1

1

(a + b)k+1 — z (k + 1) gktl-rpr

r
r=0

(@+ b = (a+b)(a+b)k = (a+b) z (1:) akTp T
r=0

= (a+b)[(18) ak +(11{) ak b + (12{) ak?p% 4+ ... + (kkl) abk1 +(llz) bk

= (18) ak+1 +(11{) akb + (12{) ak 1p% 4+ ... + (k E 1) a’bX 1 + (llz) abk

(X akp + KYgeotpz 4 (K grzps o v (K Yapk 4 (K)prn
0 1 2 k-1 k

v = (e () + (leve]) + Qe e
() + (e (e

=(k+1)ak+1+(k+1)akb+(k+1)ak‘1 b2 +...+(k+1)abk +

0 1 2 k
(llz + 1) bk+1
+
k+1
— Z (k‘: 1) gkti-rpr
r=0

Therefore the paragraph is correct for all n=k+1 values. So , that the paragraph is
correct for all n values form a positive an integer numbers :

A sl daanall dae Y e N e aead daaa s jlall O ) NT KHL af paead dagaia s Ll 1)

Remark (2):

The Binomial theorem, called by Newton theory because the first who
researched the English mathematician ashaq Newton , also should notice these
the following properties for Binomial expansion (a + b)"

1) The number of limits in the Binomial expansion is n +1 from limits.
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2) Total of exponent a ,b in each limit isn.
3) Exponent decreases a Limit after limit, from n into zero and an increase
exponent b, Limit after limit from zero inton.

4) Coefficient each limit is (2

conclude that the coefficient of limitr in expansion (a+ b) " is

) where Kk is exponent a or b, from this we

(r il 1 ) ntl,r=12,...,n+l, alsothe limitr be in this expansion is

(r E 1) an+1—rb r-1

5) equal the coefficients of limits which is far on a start of expansion and end
of expansion by same magnitude
c ) iy s ill Al g a5l Al O B (& S 3 sl Bl (5 gl

6) Coefficients of powers (a+ b) consecutive. we could arrange it in the
triangular from numbers called Al karkhi triangular (Basscal ) as

following.:
Sle (J8a) S0 iAJﬁ‘ s a8l (e (SN 8 SIS (a3 iy Al (@ + D) s 580 i laa
A sl

(a+b)°=1 1
(a+b)l=a+ b 1 1
(a+ b)? = 8%+ 2ab +b? 1 2 1
(a+ b)® = a>+ 3a%b +3ab? + b® 1 3 3 1
(a+ b)* = a*+ 4a%b +6a%b? + 4ab® + b* 1 4 6 4 1
(a+ b)® = &>+ 5a*b +10ab? + 10a%b® + 5ab* + b° 1 5 10 10 5 1
(a+ b)® = a®+ 6a°b +15a*b? + 20a%b® + 15ab* + 6ab® +b° 16 15 20 15 6 1

Example (1) : prove that

(0)=()+G) -G+ £() =0
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Definition:

Let eachny,nz ,ns, ..., n, positive real number such that ny +n, +n3+ ... +n,=n; the
— — it factorial r from limited and denoted by symbol

n1!.n2!..

(nl! .n2r!1 nr!) and

magnitude define

(a1r.021 o o) = s
nl!.n2! ... nr!'/ =~ ni'.n2!..nr

Example (2) :

(31,(;) = 55 =120

(2,;2) = ﬁ =210

(4,25,32,0) = ﬁ;,g, =420

11
3,4,51

Random Variable (&) gdal) s2ial)[3.1]

But ( ) there is no meaning to it because 3+4+5+1+ 11

Ty s

S digall slimb Lo & jme dgbsin Ay 2 X il siial) uiiall o) Al siie By a3 Aisall sk g S (f il
(sl s 1) 5 s () L1y L) gl | i 55 SIANAN e a1 (pomny (33 of )

- CiUaadla

.S Al slimd yualic (e jeaie (S a2 5 Aiin Aad any X 3l siiadl iall -
de gane oo Jliall Allaay S Al slimd allae bl sa (Al dall X el of ¥
X:SoRgl R &dial sl
Hence : if xe X:x=1,234,,,,,
So, if Rx= {x:x e N} Countable

~ X is a Discrete Random Variables (d.r.v) ghiis Sl sde ypaia



Al-Maarif University College Mathematica Statistics Lecture No: (2 )
Lecturer: Dr. shaheed Jameel Third Stage Computer science

Probability Mass Function ( P. M. f): ( Jhaiay) A<t A )

Let X be a Discrete Random Variables (d .v.r)

A function fisaP.M.f if f(x)=p (X=x), and satisfy the following condition :
A) f(x)=0,vxeX B) Yvxex f(x) =1

Note: 1- condition (A) shows the graph of f (x) above of the X- axis.

2-Also.if AcSthen P (X€A)=Yyxea f (X)) =1

(X for x=0,1234
10

Example (1) : Given f(x) 2

.
Show that f (x) isa M. P. f

Solution:

To satisfy a Condition (A) T.P:f(x)>0,Vx e X
f(0) =0, f(1) ==, f(2) == ,f(8) == ,f(4) =—
~f(x)>0,vxeX

Cond (1) is satisfied .

cond "2"T.P. z fx)=1

Vx=0

iy 2 3 ‘.
Zf(x) T +10+10+10_
Vx=0

~f(x) is aP.M .f.



