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Arithmetic Mean

_I_
2 elements (a,b] A:(azb)
+b+
3 elements {a,b,c] A:(a g c)
-+ +..4 n
n elements {a;,as,...,a,) A:(31 azn an):%Zai
=1

Sequence 3 Young arers



Arithmetic Mean

— Example

2 4
/_H N
| | |
—
v v
3 3

2 4 6
/_H N \‘/ A \‘
: I +
e N N
4 4 4

e same length

(2+4)=(3+3)=2-3=2-A

Arithmetic Mean. A = 3

(2+4+6)=(4+4+4)=3-4=3-A

Arithmetic Mean. A = 4

Sequence
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Geometric Mean

2 elements {a,b] G=+ab (a>0, b>0)
3 elements [a,b,c] G=Yab-c (a>0, b>0, ¢>0)
o
N e|emeﬂt8 {a'],az,...’an} G:{]/aqazan:(H ai)n
i=1
(ai>o)
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Geometric Mean — Example

8 4
2
4 < , ,
(2:8)=(4-4)=4"=GC
* Same area Geometric Mean: G = 4
4
8 A N
2 - } ;/
4 < 4 <
(2:4-8)=(4-4-4)=4°=G"

e same volume Geometric Mean: G = 4

Sequence 6 Young arers



Harmonic Mean

2 _Z2ab
2 elements (a,b) H_(i_l_i)_a_l_b
a b
B 3 _3abc
3 elements (a,b,c) =7 " ab+bctca
Al
a b c
n n
n elements (aq,as,...,a,) H:</| 7 1>= T
F— e — s
1 dp n Z a

Sequence 7 Young arers



Harmonic Mean

 same distance = D e« same duration = T
60 km/hr 60 km/hr 40 km/hr
A > B > _
B | [ i |
-
40 km/hr A B C
Average Speed Average Speed
_(total distance) _(total distance)
(total time) (total time)
2D _2-60-40 _ _B60-T+40'T _
_QJFR_ 50440 =48km/hr = 5T =50km/hr
60 40
Harmonic Mean: H = 48 Arithmetic Mean. A = 50
Sequence 8 Young Won Lim
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Arithmetic Progression = General Term

« common difference. d = 2

ag 12 81:'] =1
o 42 a,=1+2 =14+1-2
o 2 N B 8,=1+2+2 =142-2
as w2 | N B N a,=1+2+2+2 =1+3-2
o 42 I A a:=1+2+24+2+2 =1+42
. +2ﬂ " . 2,=14+2+2+2+2+2 =145-2
[] A B H N
index 1 2 3 4 5 6 7 an:/|_|_(n_/]).2

a,=a+(n—1)-d

9 Young Won Lim
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Arithmetic Progression = Arithmetic Mean

aq = at+d
ord _{(a=d)+a+(a+d)}
a = a A=
a 3
a—d a_, = a—d A=a
_{(a=d)+(a+d)}
A= >
I—1 i i+1
at+zd iy = a+2d
atd a, = atd A—a=2d)+(a—d)+at(atd)+(a+2d)]
5
? A= A=a
o, = —d
e e _l(a—2d)+(a+2d)]
a—2d a,_, = a—2d A= 5
=2 =1 i 41 i+2
Sequence 10 Young Won Lim
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Arithmetic Progression = Partial Sum

_/] - _Sn_(a1+an> S N <a’l+an)
SW_E;E“ A= g;a“_n 2 ” 2
S, a, A:<af|rst+alast) 1=1
%
S, BT a + g . (1+3)
4=2-
S; [l ] aytat g _, (1+5)
9=3—
S, O agt e +oag toag 16:4,“;7)
S M B [ o5—5.1+9)
a;+a, +a;+a, + a 2
S, W T T W T T T W T T T T 36=6.“+2“>

Sequence

a, +a, + a;+ a, + a; + ag

11
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Geometric Progression = General Term

e common ratio. r = 2

a,=1 =
a,=1-2 =1.2'
az=1:2:2 =1.2°
a x2 2,=12:2:2  —1.0
| 8.=1:2:2:22  —1.94
8 x2 | 8,=1:2:2:2:2:2 = 1.95
a, X2
a0 H S a=12"
index 1 2 3 4 5
a=ar"’

Sequence 12 Yo oare/8



Geometric Progression = Geometric Mean

a%r
8 =@ *T
a = a G=V(ar ")-(a)(ar)
a | G=a
a/r a_,=alr
G=Y(ar ")(ar)
I—1 i i+1
a#r? ayp = @ % r?
apq =a*r G=V(ar ®)-(ar ")-a-(ar)(ar?)
_ G=a
a_,=alr _
’ B 6=A(ar 2 (ar?)
a_p,=al/r
e ?
=2 =1 i i1 i+2
Sequence 13 Young Won Lim
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Geometric Progression = Partial Product

n n 1 1 1
—_ n — _ 5
Pn_Ha' G= Hai =P,"=%a,a, P.=(aqa)
= i=1
(a>0)
_2
] G_\/afirst'alast 1=1
Pq_/] a,
[ 1] 2
. a,=1, a,=2, 2:(,/1.2)
P2:’| 2 a,; X a, a;=4, a,=8
L [ ]
P3:13_2(1+2) 81 X 82 X a3 8:<m)3
P4:13,2(1+2+3) a, X @ X a3 X ay, 64=(VT8)"
Sequence 14 Young Won Lim
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Harmonic Progression

AP. (a,) = (a, a+d, a+2:d, a+3d, ...)

A 4

l l l l

Young Won Lim
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Harmonic Progression = General Term

1 _1
2177 D
2z >~ (2+2) 4 (2+1-2)
- 5 (2+2+2) 6 (2+2-2)
= m “(2+2+2+2) 8 (2+3-2)

1 1 1

BT (2+2+2+2+2) 10 (2+4-2)

1
2+(n—1)-2)

an=(

1
ST a+(n—1)d)

Sequence 16 Yo oare/8



Harmonic Progression = Harmonic Mean

1/(a—d) ay = a—d) A= 3
~ ((a—d)+a+(a+d)]
1/a 4 =4 A=1—
1/(a+d) B = 1/(atd) °
A= 2
j—1 j +1 {((a—d)+(a+d)}
5
_ a_, = 1/(a—2d ) =
Na=2d) i A Tla—2d)+(a—d)+a+(a+d+(art2d))
a_, = 1/(a—d) K
a = a A_a
1/(a—d) a1 = 1/(a+d) >
Vinta) Az = 1/lat2d) A Te—2d)+(a+2d))
1/(a+2d)
=2 i—1 i i+1 [+2
Sequence 17 " 3008/6/16



From G.P. To A.P.

G.P. (a,) = (a, ar’ ar” ar )
y=log(x)
\ 4
AP. (b)) = llog(a), log(a)+1log(r),
= log(a)+(n—1)log(r)
Sequence 18

(a>0, r>0)

log(a)+2-log(r) ...
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From A.P. To G.P.

AP. (a,) = (a, a+d, a+2:d, a+3.d, ...)

Sequence 19 Yo oare/8
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