
7.1 fn3n%:ZOlfJIIpIYo1~pdl~  (Binomial expansions)

“c: = n !
k!(n - k)!
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%I  (x + y)" = X" + "C,  X".'  y + "C,  x-2  y2 + "C,  x-3  y'  +  .  .
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9117  Binomial expansions %¶Wdl

-.(x  +  y ) ”  = To x6-0  yo + cc, x6-1  y  +  T2 x6-2 y’ + T3 xf-”  y’
m

+  6C4  x6-4 y 4 +  T, x*5  y 5 +  “C, x- y6

6! 6!
x’+  1!5!

6!
--x”y+  _

6!
c

O! 6! Z! 4!
xy + __

3! 3!
X3”

6! 6! 6!
+- x=y4+  __ ~

4! 2! 5!  l! xy5 6!  O! y6

:. (x + jy = x6  + 6x5  + 15x4  + 20x?’  + 1Sx1y4  + 6xy5 + yb
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thOd1~~ 7 . 1 . 2  %Ul33lLi  ( 3 a  - 2b)4

c.4  0
ami

oinpa  (X + yy  = "CoX"-OyO  + "c,x"-'y'  + "C*Xn-yl + .,.

. . . + “C. x”-” y"

~M&!x=3a,y=  -2b,n=4

:. (3a - 2b)4  = y.  (3a)++  (-2b)O  + T,(3a)”  (-  2b) + Td3a)‘Y  -2b)’

+ 4C3(3a)e3  (-  2b)3 + 4c4(3aY-’  (-  2b)4

= & (3a)4  +
. .

& (3q).)‘(-2b)  + $$ (3a)2(-2b)2
. .

+ 3!  l!
-f?  (3a)(  - 2b)”  +

= @la’) + (4) (27a’)  (-  2b) + (6) (9a’)  (4b2)

+ 4(3a)  ( -8b3) + (16b’)

:. ( 3 a  - 2b)’  =  81a4 - 2i6a3b + 216a*b’  - 96ab3  +  16b4

Gaodd 7 . 1 . 3  wnamer  ( 2  - x)4

94  0
ami

li4dd x = 2, y = (-x), n = 4

:. (2 - x)' L ‘c,2-(  -x)0 + 4c12y-xy  + 4c,2C’(  -x)2

+ 4C324-3(-xj3  + 4CJ’4(-x)’

= & (2)’ + 4! 2 3 ( - x )  +
. . I! 3!

2+ 2y -x)’

+  4! 2 ( - x ) 3 +
3!  l! 6 C--d4

= 16 .+ (4)(8)(-x) + (6)(4)(~)~  + (4)(2)(-x3)  + x4

= 16 - 32x + 24x’  - 8x3  + x4
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= “c,(1)“-0(-  .Ol)O  + q1y- .Ol)l  +

“c,(l)*‘(- .01)2  + .  .

= ( -  .Ol)  + & (-.01y  + . . .
. .

= 1 + (6)(-.Ol) + 15(.0001)  + . . .

= & (27a3)(-2b)
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= (56)(8a3)(  - b’)

= - 44% a3b5

k~hi%‘&l~~  a3b”  &?I - 4 4 8
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1; ( kl,  t,, k3 ) = -n! 3i
k,! k,! kj!
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(x + y + Z)”  = z
n !-__ k, bzk3

h,+h,+k,-n k,! I\,!  k,! ' '

n"aOeil4~  7.2.1 wn5tm  (X + y + ~13

94 0
36'111
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3
k,! k,! k,!
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(x + y + 2)” : Ix@y"P + 3xoyY  + 3x0y%' + lxOy3z(J

f 3X5I%2 + hw'ylz'  + 3x'yY  + 3x'yOz'

+ 3x'y'zO  + lx?/Y
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k,

0

0

0

0

0

I
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1

1

2

2
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0
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1

0
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k ! :‘!  k ! CW”  (-  3b)*’  W*’
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6!.__-  (2a)2(-3b)‘(c)3  =
2! l! 3!

y”,$z (4a2)(  - 3b)(c”)

7!____-  (3)*(2a)’  (b)3  =
7x6~5~4~31

2! 2! 3! 2X2X31
(9)(4a*)  W

LwoaJwsaa9~v~~  (1 + 2x + x2)3 &I 3!
k,! kl! k,!

(1)k'(2x)k'(x*)"'

z

MA 104 (S) 3 2 5



3!
I! O! 2! (1)‘mYw  + o!  ;;  l, (1)0(2x)~(x3

. .

a = 3x4 + 3(4x’) (xl)  = 15x4

. t%.Jdaz2n~llQs  x4 &I 15

(x*+x1+x,+...+x,)”  = n !

k+k,+k,:...+k,=n  k,!  k , !  kJ...k,!
WkYxP . . .(X,)“’

&eh¶~  7 . 3 . 1  ~wnlanscolu  ( 2 a  +  b  - c  +  3dp  aJMlsr”Ud~:~nfllQJ

a’b%“d

5ll?l~llQXJw’a~LhlQJ  ( 2 a  +  b  - c  + 3d)*O  6%

.
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k,! k,!  k,!  kq!
(2a)‘I  (bf’  ( - c)~’  (3d)L”

lo! (2a)2(b)3( c)*(3d)’ 10 x 9 x 8 x 7 x.6 x 5 x 4!
-

-
=

(4a)‘(,,)‘(c)4(3d)

2! 3!  4! I! 2x3x2x4!

LYlQ%Jn”a~¶hJQ;l  (a+b+c+d-te)’  WQ

5! a*1 b*l $3 dk4  e*5
k,!  k,!  k,!  kq!  ks!

. :.
5;  !

i-i-61!
a’b’c’d’e’ = (5 x 4 x 3 x 2 x 1) abcde

= . 120  abcde
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I

lo!
2! l! l! I! 3! 2!

(a)‘(2b)‘(3c)‘(d)‘(  - e)3(6)2

= - 32,659,200  a2bcde3

~~~IG%J¶~C%‘&CI~  a’bcde’ %I  - 32,659,200
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