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l(l+  1)
*..  1 = 2

= 1

:. l&S

2) FWl@i  P(k) (t0  k&S)  tltb?or~i

1+2+3+...+k  = k(k+ 1)
2

LO?  k+ 1 vm~yy7#~b7o~~~sIJ  i)tl&

1+2+3+...+k+(k+l)  = k(k + 1)2 + (k+l)

= k(k+l)  + 2(k+l)
2

= (k+ 1) (k+2)
2

= (k+l)((k+l)+l)
2

&&4  P(k+ 1) lilU?~Jh

l-ii.& k+ l&S

mm-p~un  2.1.1  %a$&i  s=N

&.a
UUflQ  1+2+3+...+n  = O+ ‘) dw3a-h~mn  7 fimm  n&N

2 ,
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6al.6GJn%i  2.1.1
Y

1 )  12+22+32+...+nZ  = i n(n + I) (2n + 1)

2 )  1+3+5+...+(2np1) =  nz

3 )  2+4+6-t...+2n =  n(n+l)

4) 51 1 + a > 0 LG3 (1 + a)” 2  1 + na

5 )  51  O<a<l  bLi+Tl  a”<a

6 )  :I a>1 LLc?~  a”>a

a( 1 - b”)7 )  a+ab+ab*+...+ab”-’  =  ___-
l - b

8 )  1’+23+33+...+n3  > 11.~14

9 )  n3+(n+  I)’ +  (n+2)’  WlSG2iau 9  RX?&

10) 99%?fd;  Yl~~~lJVlVl~~~lU  (Binomial theorem) :

ilM?Ll a,b E N

(a+b)” =  a ”  +  (nn!,)!  an-lb +...+
I~-

(k-I)!(:‘-k+l)! an-‘+‘bks’  +  +  b ”
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Y?likllBJfM=l¶J ilpl\%i  x,y  bl "1 x-y %%I x+(-y)

Yn~FJlumanlr ilM%J  x,yzw "I 4.7 Y#O,$ f%kl  x(i)
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2.4.2 &&JIpd  (Absolute value)

pI?l$lloI  2.4.6 ~lM%pEljlUaU~?J  x %@I  “) fh~UJj~&iivOS  x (absolute value of x)

tu”~~urtw~aiau  tG$iw&  (~(49

Ix’  = I

$1  x20

Xxfylx<O

tlh 151 =  5  LLWr  l-51  =  - ( - 5 )  =  5  tih6u

flqXl&JTl  2 . 4 . 3  ilM%hX-aUP~J x,y  b~  “1 b%l

1) l-4  = 1x1

2) IXYI  = 1x1 IYI 3) - 1x1 c x 4 1x1

4 )  ~la>OOLb~~Ixl~ancdObdO-a~x~a

=&pod”  1) 51 x20  aGa 1x1 = x LLA: (--XI  = -(-x) = x

51 x<o tt?ia 1x1 = -x LLRZ I-xl  = -x

.  IXYI  = XY.

LLR”,  1x1 lyl = xy
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(ii) $1 xc0 bla: y>O  LLK?  xy<O

/xyl x -xy

uaz 1x1  1yI  = c~x)(Y)  = - XY

(iii) $1 x>O  kaz y<O  Vii? xy<O

:. IXYI  = -XY

bba: 1x1  I+ = x(~Y)  = -XY

(iv) 51  xc0  ha: y<O  dh xy>O

IXYI  = XY

u.az  Ix~IYI  = (OX)  = x y

9, w
cv) 611  x=o,  Y=O bbaa  xy=o

lxyl = 0

bbaz  1x1  / y I = (o)(o)  = 0

ain ( i )  89 (v) 8;lndiaa~dlG<“d?

Id = 1x1  IYI
#

Gkpd 3) ax x > 0

1x1  =  x. . . . . . . . . . . (1)

aaar!X  x <  0

. 1x1  = -x

mn  x  < 0~a~X-h  0  < -X  G&t4  x < -X

x < 1x1

mn  (1) bba::  (2) %Zi x G 1x1

l?-Yx>O

1x1  = x.

kaf -l/XI  = -x

mn  ~30  a:Mi  -XGX

. -lxI  < x.

149”x<o

:. 1x1  = -x

ka: -1x1 = x

. . (2)

. . . . . . . ...(a)

.......... (3)

.......... (4)
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. . . . . . . ...(b)

- I4 Q x < 1x1
#

iifpd 4 )  ( i )  WS$iil  1x1  6  a

.. . - a  < - 1x1

L&i -lx/ < x < 1x1

. -a<x<a. .

iii&~  (xl G  a Ga -a<x<a

( i i )  WUUgkkl  - a  < x  < a

51  x > 0 Lalvl  1x1  = x

Wi  x 6  a

1x1  < a.

61 xc0  aaIr  [xl= - x

ui -a<xYb&h  -x<a

. 1x1 $ a.

&54Qlsl  -a<xQa  &a  Ixl<a

wqM$Hl  2.4.4 6l’Wfl7~~~@VULV&N!  (Triangle inequality)

timTi4iuau~~s  x,Y  1%  7 =dzyh&h  )x+YJ  G 1x1  + IYI

Gifpd  mn -lxI  4 x $ 1x1
LLat - IYI  G Y G IYI

. . -(Ix1  +  IYI) < x+y  4  1x1  +  IYI

ihk4  Ix+yl < 1x1  + IYI  #

ihdl~ 2.4.5 1$1x+31  < 4 WMl~lY~~  x

%W’I 8in  IX+ 31  < 4 b-m%.%i

-4 < x+3 < 4

2.4.3 qsldaor~al%‘1~7auesilpdau~~s  (Archimedean property of real

numbers)
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O<&<X

talmlYil 0 < X--E  < x < X+&

. (X-E)2<X2<(X+&)2.

%h?-h  (x-e) E S Lbd (x+E) B S (‘: x t&.4  1.u.b.  S)

. . . . . . . . . . (1)

. (x-.s)*<a<(x+e)’. .
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. -7 <y<+
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a b
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a b

1’:a

R
b

Id 2.4.10
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3 . - ( - a )  =  a

4 . - ( a - b )  =  b - a

5. $1 a + b = a L&J b = 0

6. 61 a #  0 U&X  ab = ac Mh  b = c

7 .  O a = O

8. 51 ab = 0 L&d  a := 0 VITO b = 0

9. th a #  0 LlRZ b #  0 62 & = ( $) ($)

1 0 .  fha#OObb&  + = a
ii

11. (-1)a = -a

12. ( - a )  b  =  - a b

13. (-a)(-b) = ab

14. (a+b)c  = ac+bc

1 5 .  a - ( b - c )  =  ( a - b ) + c

16. 51 a<b blat  b<c  Lb81 a<c

17. 61 a<b &‘I a+c < b+c

18. 61 a<b bbat  c>O  682 ac<bc

19. 61 a<b b&X  c<O  L&J bc<ac

2 0 .  I% a < b  ILL??  - b  ,< -a

22. S = 11,2,3j

23. S = ix : xeR/\l<x<3]

24. S = (x: x2-6x+5 = 0)

2 5 .  S  = [x:xeQ~x  =  (-l)“+ ~7’jTl~  n&N]

2 6 .  S =  [& :neN]
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6.3) S,  = I( - 1)”  ,$ : MN)

6.4) Sa,  = [x&R  : 0 < x < 11

5 0 MA 444



MA 444 5 1



t%Kwie~"lPs~uflla~m

6) XYCQ

7) xy = yx

8) (XYP = X(Y4

9) b.Wl  Q $ 1 &J xl = x = lx

1 0 )  h6Wi~~  xeQd  x#OOtij  ; 89  x(;) =  1 = +(x)

11) x(y+z)  = xy+xz



I xrYlx>OIx/ = - xthx<o
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1.6) 5 = 0

2)  $1 a  > 0  ba$a  9:%%1

2.1)a(+ca)  = +03

2.2) a(-cm)  = --03

3)  51 a < 0 aa$a  ~~$+?iidl

3 . 1 )  a(+ta)  =  --m

3.2)  a(-tn)  = +oo
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4)  (+m)  +  (+a)  =  (+oo)(+m)  =  (-m)(-cm)  = +m

5 )  C-m) +  (-00) =  (foD)(-co)  = -cc

6) 611  a&R  M?d"aSt%l  - 03 < a < + m
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