-\
Jr1du (L

(PRINCIPLE OF MATHEMATICS INDUCTION)

fﬁ’w&}fﬁLrugjsug&»w\égu@hiﬁ\wﬂm\d\w@);\@}zﬂo}
S U8 U150 050 oesil oo Sscie o Bl bls o pls S (Induction) <L)
% (LAPLACE) U ¢ _g3 ases S o) o A S sl

(Introduction) /4.1
Jl.kf‘/,tdf%bgctajw.%Kaym&)’fu:@rwgd’p
(Argumentfs g1z et JU e L B L i Set 29

-‘a&f RESE[94
—e T Lisocratesb ()

&l b1 b
-Lat/(f';’lﬁ” ()
fdwwm‘c‘-énwéw ()Pt e (b)sl (@) bl i

(mﬁ;ﬁsz) -uzi{c/’u"ﬂgé-w;p
et 28 ()
3’-4".:&&52‘4(:%(3.& ;zﬁ)ﬁu‘{&( (i)
—ewe s Gi)
A58 gl el o 25 b o) e I ols Gl S e
gcﬂf - SHNS (Theorem) ¢ sa5 k) oo 505 L LSl 6,5 euls !
Sloshas b =i b p Bl o 55 Proofel) 5 e Sl SLgd) ¢l e o




109 Jr1dUl 7
bl Jos b S pla il clla b
g@»;ui_,gzi//@@:;/giwug{ Sl &nu'f/? ,Li»y;@yduﬁé.wkf
MG dataz - AU S AILI A5 sl asl e S IUE S L-e bl
o3 e e Pl T 2 L AL T et
iUk U 2L e AU et Ebe e et RUPES s SE LA
e LU0 2 s LT J_/.»f,ef.;tgéww_‘awio;v{ '
G IS e Gy 3 A
(Motivation)t/(’/;gpé) 4.2
A J/ld)gemuiu"p-ugg@u{u“gjﬂ&uga/dwwﬁﬁug}{gﬂu:u’p
_%@mm1frw+wq/vgqvgguﬁfe&&’éuuéz

4.1J¢
I S 3 g L ST 2B e O frde A
S Gt L b A
/}l:“b-’//fJflﬂl;g(a)
_g@/’ijﬁdbﬂ(ﬁ@’!éu”?%t’/g)’flﬁ’f‘{&:ﬁ(dﬁ(event)c};u”(b)

~<underlying Principle KJUJ S’ (9



&L 110

b A RNV eI c 5 LIl el el G b
N QU B e A RS (G e U1 bz erd s
_‘au?y‘
oo
J1+2+3£Jr/l5u‘¢*ﬂvk{u’!-ugjalgt)})’ﬁmuKj’ﬁn:.....&zc1;w’éi~$~(7{éuh
G )’u’( LB N ST Ll n=4e 21 4243 +4d =32 s
P

1
_‘a,JanZ§41+z+3+ ...... n= n(n2+ )Jr‘zli

FLuTL FHEess nEb S AU S AU b e e 3

JESER AT e st e S 0 e 3 AN EL S

Z;L,fvﬁ!:.m,?%lfn.v,t*él{mgaéu‘G-QJr/B,ﬁﬂ,e};K‘ﬁn(chain reaction)
G S et b automaticallysl ST e b e i e S e

(The Principle of Mathematical Induction) J}“ 4.3
Z//J"L&f{n)ﬁdfbﬁ‘akpr(n)ugJ}péUL

23 o e P(D) e oo 2hS =1L ()
=0l b (e e et S5 Ol ) o e SRS n=kple S (D)
S S P+ D o5 Se S PH)ie s g0 S kT
_dw):éjgs\,\;\@maer(n)éjw\

s md o L un Pl L3 PN e ol b (Dt =5
P@). ie.] St Em =4 SE U ninl s fen=a (i)ﬂﬁ'ﬁ.é’z

et een  n- kgl oy e See dgly Gy e o (DA g1y



111 Jridul L
4 Conditional proposition S 5 34 VPRE 2{1/ SR ST N R fz{f n=k+1
Bt St
e S k- ez & =gV
e el &on =k o S Wl SRS e tb (S50 AT
< b1l (Inductive hypotesis) 33/
SN Y }J’X‘L&%J LA L E Loyt Je

1=1"=1
4=2"=1+3
9=3"=1+3+5

16 =42 =14345+7

Jlbdfbuféj.:«‘;/.!/,ﬁd/éﬁﬁdfi_/uiz K)W'Jlbd&%fc‘_ JL/&);’;%
O e 3 AU A1 a1 LB pLsne 3 2o

14345+ 7 +...+(2n-1)=n’

e L IS L A

el

P(n): 143+5+7+...+(2n—-1)=n’

e e T P S bt S ey
—e b Eip (St e &l T S b I (Mathematical Tnduction) UL (7L
ugcjflnduczive Step}’,/’/sg e (‘? P 11=1? 4/k(u¢7§f(ﬁu’;gb?ﬁw
Gk + 1) (e G AU e e d i Gads b S vy ok
_+Jg;/w_+§ P -£xl



Flo 112

14345+ 7+...+(2k-1)=k*())
=]

14345+ 7 +..+ 2k =D +{2(k+1)-1} ()

=k +2(k+1)-1

:(k+1)2

(4 S8 )
-& "/ Inductive proof /5’9{; P(k+1)id’ f
_‘Lw/;éf_('n')!ﬁidfb,’V"P(n)éj—J'
Eeen2181J6

n(n+1)(2n+1)

6

Ui Pl S

P+2°+3%+4 +.+n" =

1)(2n+1
P(n):12+22+32+42+...+n2=n(n+ )(27+1)

6
S M) b2
‘Luw&r kw{._w(f(P(k)éuL
k(k+1)(2k +1)

(12422437 + 4+ 4K = Lk
Ul ot amn$pcor DS Sty i
(2422 +3 442+t k%) + (k+1)

(k+1)(2k+1)
6

+ (ke +1) g e )



113 JsIduL 5L
:k(k+1)(2k+1)+6(k+1)2
6
(k+1)(k+1+1)2(k+1)+1}
6
(k+1)(2k” + 7k +6)
6

_ﬁM/:P(k).{r/?:‘aéé P(k + TE 1

e N GH P e JPISUL S
2" > ng‘n’,l,wlél}rﬁféuw Jé
P(n): 2" > n’éut JD

ce P12 > T = 12
‘aw,a{ kmlé;é(ﬁp(k)’éul.
()....2" >k L~ st
c;.uuP(k),.?.c;.u/}P(k + 1)1/;):/:/,&,(7%41
_Lat:wf lpu.fq:/?z'_/g/czd/’ui»f (i)
228>k
M S 2=k+k>k+1
A et G5 Pl e S GUL Pl () o Pk + 1
-‘L&’U}
et nx1p0 30

L,

1 1 1 n
— .t =
1.2 23 34 n(n+1) n+l1




S 114

111 1 n
—t—t— ..t = el 5
P(: 12723 34 7 nn+l) s S
11 Do
-c..,«wP(n)cgn = lcl:icc_éj’P(l) Ezzszuj‘d_/&;{:(‘

‘LM/JP(k)ZJ:_( koLl S E 52 2l

R U DS B

I 7TA +...+
1223 34 7 k(k+l) k+l

C.U'C—J'

LJLL/L"_}’JJ)UP/P(/C)J/JL =P (k +1)¢_,A/Ja_/_ft S
1 1 1 1 1

. +
12 23 3. k(k+1)  (k+1)(k+2)

= L+L+—+...+ ! + :
12 23 3. k(k+1) | (k+1)(k+2)

k I
= + . .
k+1 . (k+1)(k+2) g /U8 (1))

Ck(k+2)+1 (B +2k+2) g1
Ck+D)(k+2)  (k+D)(k+2) k+1+1
z’.é;rmdﬁ»u?p(n)cdﬂduJu"pé’.w:c‘_ s PR £ Pl + 1DEL U

_‘LMJJ
b T =3 S bl e Gt 4

‘Lt'}’z'f::u; 4¢P(n): 7" =3" uj"&yﬂ J’

S S

—c = uP(n) 2“5/ n= 1&!-4_ L“n(tz” ;,4,6?P(n): 7'-3'=4
-g.w/}P(k)ZJ;r k wdfbu/ 2l

_‘amfnj;ﬂm(k): 7k 3k ek

deNulz 7' -3 =4d 28



115 iUl L
() S P (k+ DS S, AT JUP Sl
7HD 3 S g _7 3k 738 3t
=7(7"-3")+(7-3)3"
=7(d)+(7-3)3"
=7(4d)+4.3"
=4(7d+3")
P(k) & ess Pk + 1)2’.w_§. t‘nﬁ}; 4o kD) _ 3k fugZ:;chudﬂ(?
-§_uj;¢ﬁméi~,§(t7ug EUrdU S e e
n>-10g (1+x) 2 (1+ ) 2 bl Bueigt s
e oot
p(n): (14x)" = (1+nx) n>-1
Ao “le (1+x)2 (1+x),fyf.a./up(n)£n 1,@‘)/21,,(”
_af 14x)" > (1+kn),x > -1 22 o
(2)...~‘L§P(k)ul,‘zég/x > -1 +§P(k DSt /et A
(1+x) ™ = (14+x)" (1+x) 2 fiz
e Ul A (14 X (1 k) 2 (14x)> 07, bt x> -1 PETY
(1+x)" > (14 kx) (1+x)
3).. (1+x)" 2(1+x+kx+kx2)

k>0 21 x* >0 ,,uéému’igkutfa



Fl 116
(l+x+kx+kx2)2(l+k+kx)

O A
(1+x)" > (1+k +kx)
(l—i-x)k+l Z[1+(1+x)x}
_c;;,JdﬂlduLu‘"Lﬂg.unp(n)gf;wdfbﬂ?c Ao TTs20) o
& n 2 e tr 427" +3.5" — 52t 600
_‘Lt’ﬂdefineC/l’J'P(n)uy/éut JV
e b 2427 43.5" 5
Bl - I‘Lé’éP(n)J/utJ/&]:ﬂ
-Lat’np?}z;m SR 27+35-5=24
g.u/:P(k)’;iuL
(1)..2.7"+3.55 -5=24q q€N
_égé’dP(k)fg%‘aééP(kﬂ)fu“’/c/,t‘dﬂf‘a‘f"‘lfddjhb/l
e Ul
2.7 +3.55=2.7"7+3.5*5' -5
=7[2.7" +35" -5-3.5" +5]|+3.555-5
=7[24g-3.5" +5]+155" -5
=7x24q-21.5"+35+15.5" -5
=7x24q-6.5" +30

=7x24q-6(5" -5)



117 UL 5L
=T7x24g-6(4p)[(5" -5) & o ~K 4(5ud )
—7x24q—24p
=24(7q-p)
Do = 24xr,r = Tg - p <0G G5 o
P(k) 2 s Pk + 1) U O ftﬁ = 24R IS AU b $ g2)expressionds

M)
‘Lc'/wég/n € NraP(n)c;CﬁzJJ!"”JUJO’@/?’.J’
J/gcfb‘ 7Jt"

3
n
13 +22+...n2 >?,7’l EN

< Ulslpmz b S

3
n
P(n): ' +2° +..1° >3 meEN

1° > g Bl M/}P(n)gnZIJ/Ug/&jdﬂ
‘aij P S ol
P+2° +..+k° >%3(i)
‘QM/)P(k).?.‘aM/:P(k+1),1/£u:/(ca:lﬁ:(7?l
‘aug;m

P+22+3 +. .+ k2 (k+1)

=(P 42"+ K7 )+ (k+1) >%3+(k+1)2

1

:g[k3 +3k* + 6k +3]



FL 118
1 1
=§[(k+1)3+3k+2J>§(k+1)2

P(n)gneN(L?c;@udu}‘ldl.lﬁU"’.@/iu’l_ngP(k),/;?‘Lng U+ 1) 2

"LC.'///)
b Fe Sl L 86
(ab)n =a"b"

—e oz ot J

P(n): (ab)" =a"b"
(ab) = a'b' Fd—c =rsrp(n) &= 1,@9/@,},(7
P

(ab)" =a'b* (1)
MM/)P(k),.?.‘LM/}P(k+l)fz—g[/cf,lf':/*’(z
Ul o

(ab)"™ =(ab)' (ab)

(.= (a'b*)(ab)

=(a*d")(0" b')=a"" p™"
ne Nple LU S FLd Ul-a et Lo e F R+ DE U
ce b

417
bl S SUL FU A s i n enp

n-1
1. 1+3+32+...+3"-'=% 1



119 UrIduL L

2
2142+ 4t =["("2+1)j
1 1 1 o

3.1 =
+(1+2)+(1+2+3)+ +(1+2+3+...n) n+l

n(n+1)(n+2)(n+3)

4
. (2n=1)3""+3
134232433 +...+n’ _ (2 l

n(n+1)(n+2) |
3

1.23+234+...+n(n+1)(n+2)=

1.2+2.3+3.4+...+(2n—1)(2n+1)=[

n(4n* +6n-1) |
3

1.3+3.5+5.7+...+(2n—1)(2n+1):{

12422 43.2° +..+n2" =(n-1)2"" +2

1 1 1 1 1
—t—t—t.t—=1-—
2 4 8 2" 2"
1 1 1 1 n
— A +..+ =
25 5.8 8.11 Bn-1)(3n+2) 6n+4
1 1 1 1 _ n(n+3)

+ - ..+ =
‘123 234 345 n(n+D)(n+2)  dn+1)(n+2)

2 | a(rn_l)
a+ar++ar - +...+ar” :—1
v —

(1+%](1+%}(1+%)...[1+(2Z:l)j=(n+1)2
(1+%j(1+%j(1+%]...(1+%):(n+1)

10

11

A2

13

[SY

4



Fl 120

P+32 45 +..+(2n-1) = n(2n—)2n+1) 15

3
o1 1 "
—t—+ +...+ = 16
1.4 47 7.10 Gn-2)Gn+1) Gn+l)
1t .. 1 __n
35 57 79 7 Qn+)(2n+3) 32n+3)

1+2+3+...+n<%(2n+1)2 18

~ee K3 n(n+1)(n+3) 19
_‘gmfzﬁcu:lo%' +1 .20
_‘Lt'}’i(:.}ya_x +yx™ -y 21
_‘Lt'n(.i:ﬁ;,g‘x2"+28n—9 22
e K27 41" —14" 23
2x+T7)<(x+3) .24

(Summary) ol

Casesial 2 UU T L b Byl 2 Qs UK e L @
T e By VUG 7 Caselln & Gniliba il Jo¥
~b A b i Casa b e KIS 2 A

Ny e LI UL P L8 St U L i Sy en
0= s Bl U e by e rihe Pl 26T AT
/@thp(k + 1)%;ﬁc‘éugkuyz/ul./éggfp(k)/§_‘¢L"lgl»{:/Ln511
—e bt



121 Jridul L

= s Lz 6/ ¢

J;u?;‘au.’?’jtgjd/; Sl S EE PP irnl Ui b ol S
Ui Pythagoreans KL (L b Golkn Ut AP

— b oL Biaise Pascal U5 6Ur KU (L

=-6 bionomial theorem 1y UA!L/Z_ John Wallis U (/S 7 A AN
WL S

L (P B Tikymse ] saccomplishment st £ it $°LsE De Morgan

&5 Convergence AL (¥ UrIDe Morgan i1 - § ke 78 Usl s 6 U
o develope 2t
Peanols AL S e leor® Get G e Cre
—e Sl Ur e & &sailnr L Peamos AxiomrIEUUL (L &L Axioms

_0‘0_



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14

