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b(2b  -a) = a(a-b)
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k(k+ I)1+2+...+k  = __-
2

.+k)t(k+l)  = __Uk+l) +k+,
2

c j = (k+ l)(k+2)
__--

>=I 2
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I, 2, . . . . no-1 13unu13tlvaJ  s

Tj”  II  = 1,2,...,k-l

i-ik = =bl ++-2

ab  = a,., +ak-,  <
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1 .  OJlltlWSil.  1+3+5+...+(2n-  1)  =  n2 dlMs”uQflo”lU?U~&J?~  n

2 .  owm~il n(n+l)(n+2)1.2+2.3+3.4+...+n(n+l)  = _____
3

- dldJQno”lu?ulhJ

U?rl n

hiA
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7X6X5=
3x2x1  =

3 5

i?ipd  n .
n0 n!= -__
0 O! (n-O)!

n!= _ x 1
1 .n!

n

0

n!
LIEI: ” =

n! (n-n)!

n!= - -
n! O!

n!= -- = I
n! I

91.
n!zz __--..

k! (n - k)!

,
= -----

(n-k)!  (:I(n-k))!

= #

‘$,+ (;)+(k”,j  = ,!(;i,)! + ___- ’(k- I)! (:‘-a+ I)!,
=  ( k -  I)n;n-k)!

1+-J-
h q- k+l 1
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= (k-l);;n-k)!
n-k+l+k‘I Ik(n-k+l)

n! (n+l)
= (k-I)!(n-k)!k(n-k+l)

= (n + I)!
m(n-k+l)!

= #

I

1  1

12 1

1 3 3 1

14 6 4 I

I 5 10 10 5 1

I 6 IS 20 15 6 1

1 7 21 35 35 21 7 I

1 8 28 56 70 56 28 8 1
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1

1  1

I 2 I

1 T?3 3 1

(a+b)’  =  a + b

(a+b)* = a2+2ab+bZ

(a+b)3  = a3 + 3a’b  + 3ab’t  b-’

(a+b)4 = a4 + 4a3b + 6azbz  + 4abz  + b’

MA 225 Ii
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UWRfJ

(a+b)’  = (gk)a”+(:)  ak-‘b+(:)axib’+...+(k~,)abke’+(~)bk

trrxi1

(a + b)“” =  (a+b)”  ( a + b )

@hkl

(a + b)k” = (a+b)k  (a+b)

’= 1 i. (i)~i$‘bj(a+b)

IWSlt-JF

= ak+’  + i
j=I

mwm~il

(a+b)“’  = ak-‘+‘b’ ak-plbj + bk+l

(i)+(jkl)  =  (":I)

ak-j+!b.i + bk.1

MA 225



( a +  b’)”  = jc”  (Q”‘b”

2” = (I-t])”  = jco  (;)IW

=
i !f)j = O

= 32

MA 225
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10. g,ur~9~~"?i;nl5dlu?tu~~u~~~ oalrnn~+

10.1 6! 7! = lo!

10.2 16! = 14! 5! 2!

10.3 lo! = 7! 5! 3!

10.4 9! = 7! 3! 3! 2!
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1.8  mamaasm”a  (Divisibility)

i%PjN  1.10 6ihwl--5130

30 = (-5)(-6)

6iUfl -5 ~l6h+J"awl~TlO~ 30 66tl: 3OiiO W~fJtLMlJ -5 #

&&a 1.12 ~amnm 6 i;o 1, -l,2, --2,3,  -3.6 66W -6

L+nmWO~ 7 "no I, - 7I, 66ilE  - 7

PhwmJ9 15 ii0 I, -1,3, -3,5,  -5,lS 66cl.z -15 #
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eJmh9 1.13 &Dl" 11166 ua= 661198

hJWqN~lIM  1.6 111198 #

nqmi$ln 1.7 &I a, b, c, m LEE n  IdUh4?ULhJ  %‘+lUd cla  11tX c / b  kin’? cl(ma+nb)

w”(JQd tWXlKi1 c / a  11% c / b  &&I  tltiilU?U6hJ  e ,  f  h”6;”

a = ce 66nz b = cf

&M”u m a + n b = m(ce) + n(cf)

= c(me  + nf)

L a
UUflfJ cl(ma  + nb) #

31(5.21-3.33)
Lr
UUflfJ 316 #

MA 225 17



?ltp~lln 1.11 &/PLW~~fI75WX  (The Division Algorithm)

~1H~lJ~lU?Ul&l  a, b ‘I8  7 fWd  b > 0 S~~kl?&J  q LLRZ r lKlZ&lu’?4CiZ

n&s’lUXJ~n’ll.fU  kJi! 0  < r  < b  Ml: a  =  b q + r

h?wdu q ~?un’h  o(ann (quotient) r r%n’h MY (remainder)

18 MA225



LLR’lWSl”‘;lw w<

r-b = a - q b - b =  a - ( q +  I)b

OZW a - ( q + l ) b  < 0

L:O~U7” r - b  <  r 6li?E r 1

r - b  < 0
:.a

wufltl O<r<b llcl’ a = bq+r

r’ = a - b q ’  < a - b ( q + l )  =  a - b q - b  =  r - b  < 0

Qii~~iyuKll”lu’Kx

r  =  a - b q  < a-b(q’+l)  = a-bq’-b  = r’-b  < 0

%.aISUYdKdKny
w ::

49JUU q=q’

MA 225 19



r =i  a-bq  = a-bq’ = r’ ‘#

0 C r < lb/ 118: a = bq+r

‘i+J’& IWTlYh  b  # 0 TK~&il /b(  > 0

+hfu  -bmlqv~lln  1.1 I o~~hU?utll.l  q’ IlW r ,rn=ilou’lJa=N~~o”lu7u,n’l~u

bl”d 0 C r < (bl ua: a  =  jb/q’+r

61 b > O ocln’ a =  b q ’ + r 0 < r < lb/

6 b < O o::ri a = -bq’+r

= b(-q’)+r 0 < r < lb1

1A q = -q’ OZln’  a = bq+r,  0 < r < lb] #

-4 0anni 133 = 21.6+7 #

9Yadi-a  1 . 1 6  Rlnun  a  = -50  m: b=8 BQWl  q,  r T@ld 0 < r < b &+I?~

a  =  bq+r

9-I 0ami -50 = 8(-7)+6 #

hM.h 1.17 fhlun  a = 61 IICE b =  - 7 WHI  q, r h?Ud  0 Z$ r < Ibl  wdn”l’lI?

a = bq+r

61 = (-7)(-8)+5 #
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lW5,~U~~U Ix]  < x G Y

Fhfi4  -km u. IX1  6 IYI

0. fhua 0 = x-lx;]

o-In n.  wil x- 1 < 1x1  < x

txvi 0 Q x--(x]

lln~lwsl~il x < 1x1+1

ozrn’ x-lnll  < I
L.3

UUflEl o<e<  1

U. 16  x = n +@  l@lUd  n liho”lU?Ulhl  ILW o,<o<  1

IWSl~il o<o<  1 Ml: x = n+Q

azrn” n < x < n+l

h.k  I@UlJ?liiUlU  1.4 Ix/  = n

tf.  1x x  =  Ix]+0 o<e< 1

IWSlZ~~ x+n = jxl+B+n

= Ixj+n+@

uam51t7-h  0 < fI < 1 6-A ItlU Q.  In’<1  /x+nl  = (xj+n

tll. 1x a = bq+r h”d O<r<b

orvl a
i

= q+;

#
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1.

2.

3.

4.

5.

6.

7 .

8 .

9.

IO.

I I .

12.

1 2 . 5  [2.7+0.5] 12.6 I- 3.5 +os]
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16. 9W=fflJil  ilWXJ1h.J  n Iihh,,UhJji%iOd0  n-2/  ; j =  0

1 7 .  Uwmil  61  x l&Jiluauo3~lln’?  Ix]  +[,+  ;] =  [2x]

.

20 MA 225



%2 = bq,.,  +ak., 0 < ak.,  < b- I

Q-1 = b.O+a, O<a,< b - l

n > q, > q,  > q2  > ..,  > 0

MA 225 27



n = bq,+a,

= b(bq,+a,)+ao

= b2q,  + ba, +a,

= b’(bq,  + aZ) + ba, + a,

= b3q,  + b’a, + ba, + a0

1nflnTwlufi1 q,, q,, . . . . qk-,  mwd1CJ  o=%

n = b’q, + b2az + ba, + a0

= b’(bq, + a,) -t  b’a2  f ba, + a0

= b4q,  + b’a, + b’a, + ba, + a,

= .

= . . .

= . .

= bk-‘q,.,+at-,bk-*+...+a,b+a,

= bk“(bqk., +ak.,)+ak.Zbk-Z  + . . . +a,b+a,

= b’q,.,  +b’-‘a,.,  +a,.,bkm2+...+a,b+ao

n zz a,bk+a,.,bke’+ak.,bk-‘+...+a,b+a,

1AU$ 0 < a, & b- 1 QOfh j = 1, 2, . . . . k on: ak # 0

FiolJo~uanJil  ~ls”~~o,“*uuu~“s~o,u?~~,uuc~“?LPi~~u

flU¶J$  n  =  akbk+ak.,bk-‘+...+a,b+a,

= c,,b”’  + c ,,,-,  b”‘-’  + __. + c,b  + co

l@l”d aL f 0, c,,,  f 0 O<aj<b-1, O<c,<b-I  dWs’¶JQflj

IKiSi=flJU?iil m > k

@h&I 0  =  c,,bm+..+ck+,bk”+(ck-ak)bk+...+(c,-a,)b+(c,-ao)

0  =  d,,,b’“+...+d,+,bk”+...+dkbk+...+d,b+d,

-h”i  d, = ‘j
0’7 j = k+l,  . . . . m

C j  - aj 61 j = 1, 2, . . . . k

28 MA 225



Bl”aaah  1.20

(23% = 2.7=+3.7+6.1”

= 1 2 5

(1001001 l)* = 1.2’+ l.24+  1.2+  1.2”

= 1 4 7 #

29MA 225



932 = 466.2+0

466 = 233.2+0

233 = 116.2+1

116 = 58.2+0

58 = 49.2+0

49 = 24.2+1

24 = 12.2+0

12 = 6.2+0

6 = 3,2+0

3 = 1.2+1

1 = 0.2+1

=

=

=

2.932+0

2(2.466+0)+0

2=,466+0

2*(2.233+0)+0

2’.233  +0

2’.(2.116+  I)+0

2”.116+2’

2J.(2.58+O)+23

2”.58+0+2’

2’.(2.29+0)+2j

26.29+0+23

26.(2.14+l)+23

27.14+26+23
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= 27(2.7+O)+26+23

= 28.7+0+26+23

= 28(2*3+1)+26+2’

= 29.3+28+26+23

= 29(2.1+  1)+28+26+23

= 2’0.1 + 29 + 28 + 26 + 23

= 1~2’~+1-29+1~2~+0~27+1.2~+0~25+0~24+1~23+0~2~+0~2+0~2~
:.a

uuflu

1 8 6 4  =  (l11010010C-O)2

1 8 6 4  =  5.372+4

372 = 5.74 +2

74 = 5.14 +4

14 = 5.2  +4

1 8 6 4  =  5.372+4

= 5(5.74+2)+4

= 5’.74+5.2+4

= 5’(5.14+4)+5.2+4

= 53.14+52.4+5.2+4

= 53(5*2+4)+52.4+5-2+4

= 54.2+53.4+52.4+5.2+4

= 2.54+4-53+4.52+2.5+4.50
La4

uuflu

1 8 6 4  =  (24424), #

hfIl5f1X~lUjlU  16 li=i%hWW!lVt~~WCJ~U 0, 1 , 2 , 3 , . . . . 10, Il. 12, 13, 14

11n: 15

4onm.JamniJ94 A mu 10

B unu  11

MA 225 31



c mu 12

(A35BOF),,  = 10~165+3~164+5~103+  11.10*+  O.lO+  15.10’

&Q&4  1 . 2 2  W6lk”U  (2FB3),,  %w”dUjlU  2

94 0
ami (2FB3),,  = 2~163+15~16*+11~16+3~160

= (1221  l),.

= (10111110110011),

9 4  0
arm  awsizii

(lo111110110011)2  = l~2’~+o~2’z+1~2”+1~2’o+1~29+1~2~+1~2’+o~2~+1~25

+I~2”+o~23+o~2~+l~2+1~2°

66W 2” = 16 7aWulUlu~~cwau9XorG’9U~~~~~~~~Q~~l~~W~~  2” b%iif

(10111110110011), = (1~2’3+o.2’*)+(l.2”+1~2’“+l.29+1~28)

+(l~27+0~2~+l~2~+1~2~)+(0~23+0~2~+l~2+l~2°)  ’

= 2~2’2+(1~23+1~2~+1~2+1)28+(1~23+0~22+1~2+1)24

+(0.23+0.22+  1.2+ 1.27

= 2.2”+  15.28+11.24+3

= 2.lh’+  15.1ti2+  11.16+3

= (2FB3),,

32 MA 225



0:1x

(2~~3)  ,h = (10111110011),

ihh 1 . 2 4  WdtlU  (10101011)2  &hjlW  8  ~~tCWdi&JU  (253),  dUjlU 2
DI9.=4 D

16911 lW%:jl 8 = 23 ia&lolFJu  (1010101 I)z  hhmwmJo~n”l~~~o~  2’ 6&

(1010101 I&  = 1~27+0~2h+1~25+0~24+1~2’i0~22+1.2  + 1.2”

(1~27+0~2~)+(1~25+0~2J+1~2~)+(0~2~+1~2+1~2~)

= 2~26+(1~2~+0~2+1)2’+(0~2*+1~2+1~20)

= 2.8’+5.8+3

2 = (lo),

5 = (lOI),

3 = (Ull),

&a&J

(25% = (1010101 I)>

MA 225 33



1. Q4flSZQlU (247),,,%h

1.1 3lU  7 1 . 2  jlU 2

1.3 j7U 8 1 .4  jlU 16

2 .  04f15~97U  (6105),  %hJ~~fddiUU

3. o~ul~uuo’,u?um’o~J~l~,du~~u 10

3 . 1  (324), 3 . 2  (324),,

3 . 3  (lo), 3.4 (IO),

3 . 5  (loo), 3 . 6  (D9B),,

4. owl&lu  (101001000)2  1MqlU 10

5. Bdii”U  (1984),,,  %hl~lU  2

6. ot,~d”UilU7UPiarJi~,~U~,U 8 ll%~lU  1 6

6 . 1  (111100101)~ 6 . 2  (1100101)~

7. oa~~“uo”,u?udolJ~l~,~u~~u 2

7 . 1  (257), 7 . 2  (301)*

7 . 3  (AF3),, 7 . 4  (10qL6

8. Q&“u  (10001 I1 10101)2 11% (11101001110)~ I4lif)UllU  16

9 .  OWdUU  (ABCDEF),h,(DEFACDE),6  IIRZ  (9AOBh 1NyIihqlU  2
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1.5  iwaumwx  (Prime Numbers)

Y?lihlol  1.5 o”l p *duo”~u?u~~uu?“n”ul”“i~  I I&I:  p iXXIl5~6ihlYJfl  (positive

divisor) “nQ  1  LLW  p LVhzU 151nhil  p tdu iwawrolw~~  (prime numbers)

lb&Ii p > 1 Yu'Siilu?u~awl: mli=i1?i1  p "no thnuJazne¶l

(composite number)

MA 225 3 5



576 = 2x2~2~2~2~2~3~3

= 2h~32 #
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t’+ta& 1.29 %Tt  n = 42833 WlifJU n fXtiYUwsq~~oJ~lU?UIRW~=

9.3 0afini 42833 = 7x6119

MWW5lSG fi9  = 78.224

o’lU3UlSWl,~~‘ltiliiU  78.224 ii0

2, 3, 5, 7, 11, 13,  17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73

IlilSJSWil 2916119

nvJZi4

42833 = 7x6119

= 7x29~211
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Lwsl~?'l dfi-l  = 14.52

r,Wo”lU?UlQWlZi”lu’L;U 14.52 t% 2, 3, 5, 7, 11, 1 3

IKlS  21211

3x211

51211

7x211

11x211

13x211

id&l 211 riho"lw?wlnwl~

UZMl~7~

42833 = 7x29~211 #

#

MA 225 39
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