oD
(FrfoTdtar ST T faegia)

4.1 G TSR (Overview)

TfoTde S Tk deheieh (technique) ® TSRt wam fafae qepR ok Tivrdia el
hTor w3 | R ST Tkl €, S n % W H goeg @, Wl 1 T oA Ui R

4.1.1 7Tt T @7 fagId (The principle of mathematical induction)
M AT & Wihd @& (49 IUifR) @ G, P(n) Tk USd FoF T YR € o,
() n=1% fau ®uA g €, i, P(1) T 81 (31¥en e e ffvea wiepa
Tem & fau ¥ 2) iR
(i) A Fn =k Q GF &, @ Fn=k+ 1 foau off g & (& kT
e forg =3 Wi W@ ®), @ HeF P(n), @ Wb Hemst & fau T 2

4.2 @ TohU gC 3TRIOT

e (o) I ueA

ToT ST o fagid T YA ek, 39X 1 9 5 9% H XU woMl =t fag Fifsu
(n € N)

AW 1+3+5+..+Q2n—-1)=n?

&1 UH oI for e e P(n)®1 3R P(n): 1 +3+5+.4 (- 1)= 2, % n e N& for,
Je i 6 P(1) 9 B, ik
P(l):1=12
M ofifsy for fordi k € N o foT P(k) o ©, 219,
PR :1+3+5+ ..+ Q2k—1)=k>
A, Pk + 1) 1 ¥ fag w6 & fog, 39 2@d © T,
1+3+5+ .. +Qk—1)+Q2k+1)
=2+ Q2k+1) (F1?)
=k +2k+1=(k+ 1)
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3d: s HH P(k) TA © a9, Pk +1) o T ?
Fqua T SRTHA o fagid g1 P(r), @i n e N ok foig @ 2
n(n-1) (n+1)

mmmﬂWmﬁnzzasmmmﬁﬁnfzaﬂ)z 3
=1

T WM eifSe o |l 9 Wemsti 0> 2 % fAu ®eA P fEa wem 71 st

n(n—1) (n+1)
3

P(n): "ilt(¢+1)= 9+ yrhd FE@stin > 2 % o)
t=1

T 3Ed ® o,

2-1
= P}

2.2-1)(2+1)
3
31U P(n), n = 2 fauw @ 2
e cfifse fs fFdin =k e N faw P(n) O 2
k(k=1)(k+1)
3
A Pk + 1) 1 Tcd Tig & o faw, en 3@d € T

N

F1eIfq P(k) : kfr t+1) =
=1

(k+1-1

k
> (1) = A+
t=1 t=1

= k(k=1)(k+1)
3

= St +D)+k(k+1) = +k(k+1)
2

a k(k+1)[k_1+3} _k (k4D (k+2)
3 3
_ (k+D((k+D=D) ((k+D+1)
3
aqua o Hef P(k) 9 7, P(k + 1) ot ¥ 21
31q: T e & fagia @ weft Wik wemeti 1> 2 % faw, P(n) ¥ R




AR 3 9t Wi wEmed 1> 2 & faw, (1__12M1_Lj'_,£1__1]:"_”
2

n

T HM AT foh W e P(n) ®, @refd wsft Wb we&m > 2 ok ferg,

1 1 1 1
P(n) : (1_7)'(1_?}"(1_;7} = %
T @d ¥ fF P) v §, il

1 1 4-1 3 2+1
l-— |zl-— - —===
22 4 4 4 2x2

WWWWkeN@WP(MW %, 31941?[

(1 1)[1 lj (1 1)_k+1
P(k); —2—2. —3—2 —F —7

AP (k+ 1) H A g w6 & foaw en ud € T,

(-2 (-5 (b))

k1, 1 K42k (k+D+1
2k (k+1)* | 2k(k+1)  2(k+1)

AT & HA P (k) T B Pk +1) T 1

q: T e o fagia @ 9t wiehd gemei 1> 2 % foaw, P(n) W R

FEETUT4 27— | 9= 3 ¥ 9T e

T HE AT foh 9<% P(n) ® 1eiq P(n) : 22— 1, G 3 § 99 & (9efi wiepd

e o forw) e| <@d € T, P(1) 9 €, i
2_1=4-1=313 &0 3 ¥ 99 2|
A+ oifSe for et wiepa " ko T P(r) EeT ®, et

P(k): 22— 1 H& 3 9 9T B, AAq2% — 1 =3¢, 5l g € N 3&@P(k + 1) 1 ¥ T

FE o foU 89 <@ ¢ T,
P(k+ 1) : 22k _ [ =22%+2_ ] = 2% 22|
=% 41 =32% +(2%_1)
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=3.2%+3q
=3 (2 +q)=3m,&m e N
Iaud, S H P(k) T 7, P(k+1) Wt T B
d: T A o fagia |, @t wieha "E@mstt neh faw, P(r) g 2
SEET0T5 |l Urhd WEmStl n>3 % faw 2n+ 1 <27
&1 M AT R P(n) UST e €, ereiid Wt wrepa wemed o >3 o forg
P(n): 2n+1)<2'e9 3@d € &6 P(3) & B, HAifw
23+1=7<8=2
A sy o foRet wrepa wE@ ko T P(n) W ®, el 2k + 1 <2k
P(k+ 1) % T fag *6 & fau, ed fag & € 2k + 1) + 1 <2+
I, 2k+1)+1=2k+3
=2k+1+2<2k+2<2k 2=2k"1
Iqud 9w P(h)TA €, Pk +1) T B
q:, Wl Wik W > 3 forg, it e & fagid g7 P(r) 9 R
=9 ST U9 (L.A)
IEMEUT6 fordt aja?qal,az,ay..aﬁﬁwqﬁmﬁﬁaﬂmﬁﬁa1=2,an=5an71.~_rﬁ
[t Wipd G@meT 1 > 2 & fom,
(i) 3TI%HH o U¥H IR TE (terms) fafaw)
(i) TS STTEA o TOgTd 1 JAN ek TG Hifere foh 9t wreha st o fa,
FIFT F UG, Gl g, = 2.5 HI TIE W &
&
(i) &9 3@ ¥ fF,q, =2
a,=5a, =5a =52=10
a, =5a, =5a,=5.10=50
a, =5a, =5a,=5.50=250
(i) =M <hfST fom yed oM P(n) €, 1fq, Tt iga Hemet o fog
P(n):a,=2.5"'80 3@d € & P(1) T 2l
T Wi R e wEd dem k% f P(n) ®A ®, s P(k) 1 a, = 2.5+ 1.
FEP (k+ 1) H T fag w6 & fau 9 e € &,
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Plk+1):a,, =5a,=5.(@25"
=2.5k=235k D1
aqua, s/ &t P(k) T P (k + 1) et " R
1q:, O ST % fagid gR, 9t Wik wemsd & faw, P(n) 9 2l

FETELT 7 ST (algebra)a‘? faaror frm g |t arfas genstic, a, 3:ﬁ'{a2¢
e, ¢ (a, + a) = ca, + ca,.

g famor fam qen wforde owme &1 g9 e, fag wifse 6, 9t wea
F@TﬁnZZ,ﬁ forq, Wﬁ”{c,a],az, ...,anw Q’@T@%, ar

c@t+ta +..ta)=ca +ca,+..+ca,

Tl TH AT R P(n) 951 e 8, steiq wedt wigd gt 1> 2 %k e Al ¢, g,

Ay oo a €R, @ P(n) :c (@, ta,t..ta)=ca tca + .. ca.
B9 3@d ® T P(2) ¥ ®, il
ca ta)=ca +ca, (foraor fr=m gr)

oM iy for frd-fordt wiepa W ko fAT P(n) I ©, STl k> 2, e,
P(K) :c(a ta,+..+ta)=ca tca,+*..+ca,
APk + 1) &l Td g & & foau, 9 3@a ® T,
Plk+1):c(a ta,+..+a +a.))
=c((a ta,*..ta)ta,)
=c(a ta+..+a)tca,, (fereor =4 gm0)
=ca, tca,+..+ca, tca.,
aqua o w9 Pk) T B, P (k + 1) f T B
Iq: O A % fagia g, P(r) @ Wiehd WEet 1> 2 % fau @ )
sarEuT 8 A fafy gr fag wifse & asft wipa wemstt n ok o,

sin o + sin (o0 + B) + sin (o0 + 2B)+ ... + sin (oo + (n— 1) B)

sin(a+ 5 B)sm(zj

=0

zel OF oifae f& Tt wpd @emstt n % fAU, P (1) : sin o + sin (a0 + B) +
sin (oo + 2B) + ... +sin (o + (n — 1) B)
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s1n(oc+7 B)sm( B)

-]

T4 3@d € T P (1) T €, Fith

sin(a+0) sinE

P(1):sina= —[32
sin—
2

A oifsw for fRelt wrebd W& ko T P(n) O3 ®, @7t
P (k) : sina + sin (o0 + ) + sin (o + 2p) + ... + sin (a0 + (K — 1)P)

kol (KB
sin(a+ 5 B)sm(z)

=0

AP (k+ 1) ®l 9 fag w6 & fou, 50 @ § f,

P(k+1):sina+sin(a+ ) +sin (o +2p) +... +sin (o + (k—1) B) + sin (o + &B)

sm(onTB)sm(kB)

= +sin (o +4PB)
sin(ﬁj
2
s kB B
sm(a+ 3 Bjsm 5 +sm(oc+k[3)sm2
B

sin =
2

cos[a—g j— cos (a+ kﬁ—%j+ cos(ow kﬁ—gj—cos(a+kﬁ+§)

2 sinE
2
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cos(oc—E)—cos(on[H E)
2 2

2 sinE
2

sin [oc +k—BJsin(MJ
2 2

p

sin—=
2

sin [(x +@) sin (k +1)(Ej
2 2

p

sin—
2

IquE, v/ HW P (k) FA €, P (k+ 1) i T =
q: T S o fagia g, Wt Wk We ek Y P(r) T R

IaTE0T9 T SWHE o fag gW fag wifsu fe 9+t wiha @ n & fou,

IX 1 4+2x21+3%x30+ . 4nxnl =n+ 1) -1

T HH AT R P(n) 989 e €, SFfd, Wl wreha geme n o g
P(n): 1x 11 +2x21+3x31+ .. +nxnl=@n+1)-1
e dfST for P(1) 7 &, it
P():1x11=1=2-1= 2! —1.

M oifew for forelt wreha W& ko T P(n) BT ®, @1t
P(h): 1 x 11 +2x2143x31+ . +kxkl=¢k+1)—1
P (k+ 1) ¥ g % o fog &n 3@d ¢ T,
Pk+1):1x 11 +2%x20+3x 31+ . +kxkl+(k+1)x(k+ 1)

=(k+1)! =1+ (k+1)! % (k+1)

=(k+1+1) (k+ 1) -1

=(k+2)(k+ D! —1= (k+2)! —1

e, 5 AP (k) T BP (k + 1) ot " 71 gufery, vt s o fagra

g Tt Wieha "Hemett n ok fau, P (n) w3 2
IENEOT 10 TR A o fagid g fag +ifSe ff 9ol (series), 17+ 2 x 22+ 32
+2X L4542 %6 .. F nT& F AES S, Frefafed gR 2,
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w, ?Tf\?nﬂ'q%
S, =
@, qﬁnﬁﬂq%

n(n_;—l)z’_qﬁ{ nEq @
A WP(n):S,= 7 ,
" (’;—Fl),qﬁi REEE] %

T € s G fm 9ot o wE TR T, Frefated weR 2,

{nztrﬁ{ n fawm &
T =
2n® A€ n T\ %\I

B9 <@d ® 6 P(1) 9 ®, it

1.2 12.(1+1
P(l):SI=12:1=?= (2 )

q ofife for foreht g wem ko foa P(k) o @, ereq,
21 wa kfaom 8, dk+ 1 99 21 39 RN
P(k+1):S, =[12+2x22+ .. +k]+2x (k + 1y

2
- @vLZx(k-kl)z

(k+1)
2

k+1
= s [k2 + 4k + 4]

2
_ %(mz)z:(,€+ p LErD I

[k + 4(k + 1)] (TR kfaom &, 12+ 2 x 22+

L HE=E M)
2

AquE, 3@ <A Y, 5@ k foOH B, P(k + 1) TA €, S HH P(k) T 2

FIM2 SE k99 8, Ak + 1 foaom 2
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T P(k+1):S, =[P+2x2+ ..+ 28]+ (k+ 1)

k(k+1)°

. k+1)°
=T+(k+1)2 Fifer k 99 2, 12+2x22+...+2k2=ku

> )

(e 1) (e2) (kD (k) +)
2 2
TEfeT 39 <90 H, 9@ k99 8, P (k+ 1)TA 7, 1@ HH P (k) T 21 e gt
Wehd WS koh TAQ, P (k+ 1) 9 8, 59 wHP (k) TF 2
;P (n) Gt Wihd WSt noh foq WA 2

TS q9T
IS 11 3R 12 ° @&l S &1 =wIT BT (M.C.Q.)
JENET 11 A1 S TR P(n) 1 “27 < (1 x 2 x 3 x ... x p)”, A =AqH o7 ik, F5eeh
fau P (n) ¥4 %,
(A) 1 (B) 2 €) 3 (D) 4%
T WE 3 (D) B, Tk

P(1):2<13@A €

P(2):22<1x2 34 &

P(3):2°<1x2x33WA
Afer P(4):2¢4<1x2x3 x4 &
SamEur 12 U fomneft &t fordt A P (n) 1 i 3w )1 fag & o forw et
T 3E fag fF R, W9 k>5 e N& faup (c+ 1) 9@ €, 5@ F P (k) T
2 3N =7 fF P (5) W W9 81 3 SMUR W SHA fThY fehren % P (n) 94 T,
(A) |t n e N fow (B) @t n>5 7k fow
(C) |+t n>5 7k fow (D) |+t n<s5% fau
T W& IW(C) T, FHP(5) TA €, T P(k+ 1) TA T, 59 i P (k) T T

FEETOT13 AP (n) : “2.4 1+ 31 |@ft p e N” o TA, L@ 99 &, A €, @ A
H AH 2l
7o @n =1 fau,

2471+ FN =24+ 30=2.64+ 81 = 128 + 81 = 209,

n=2%% o,
245+ 37=8.256+2187=2048 +2187=4235
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e AT T 209 T 4235 1 6. G 9. (H.C.F) 11 B AU 2421 + 331 5
qrTh 11 €1 3Fd: A 1 71 11 2
SETETOT 14 AP (n): " e N fAU, 49 + 16" + kH@N 64 ¥ 959 "' TA 7, 4 k
1 <A RO IR HH 2l
T n=1% TG, P(1): 65+ k 649 9 B, 37d: k=1,
Fifeh 65— 1 =64, FBA64 T 9 B

nn+1)(2n+1)

SETEY0T 15 Sarey foh U STREA g0 e P(n): 12+ 22+ ... +n= S

#1 frefafad syafd 9 & o1 /9 7
suufa T e % fagid §Rin = 1 o foq P(n) 1 €, *Hifs

== 1(1+1)(62-1+1) — frelt k> 13 e = k(k+1)6(2k +1)
k+D(k+D+D)Q2Kk+D +1)

@ gq fag & (k+ 1) = p

Tl TESUUNT TEed (erd) B iR ST =0T (Induction step) ® STHTHA Aehed T
(Induction hypothesis) @2 St fag feman ST 2, < €1 et (oot &)1

| 4.3 woTae |

Y I UI (S.A.)

1. oUW % P(n) 1 IS AT, St @t 5> 4% g @ € fRq P(1), P2)
T P(3) TeA &l B1 U S 1 Sifaed off sy

2. Torelt T8 oM P(n) 1 S ST Sy oh @9 7 o folg /e 81 310 St
1 Sfifeed FdqEy

TGt ST & fAGTd R 999 9@ 3 @ 16 a% & w9 9 ° g% Hi 95 FIa:

Yol Wihd WEA noh fau, 47— | §&N3 ¥ 9T R

gt grepd WEA poh feg, 2 - 1, WEm 7 9 9 2l

gft Wehd & n o AU, 0} — Tn + 3, WA 3 WA 2

et qrepd WEA 1 o T 32— 19EN 8 ¥ AT @

el UIpd @M neh U7 — 2 Heq 5 9 9T R




8.
9.
10.
11.
12.

13.

14.
15.
16.
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ferdlt Wreha @l 1k f\Gf'I,x"—y",x—y@l g % GlﬁxHﬂTyW% 3?|'{x¢y.
TAF Whd W& n > 2%k U, n®—n, 9= 6 9 I 2

eI Wihd W& noh fQ, n(n? +5), @& 6 4 99 2l

[t wRd W& n > 5% faw, n2<2n.

[t YIFd W@ 1k T, 20 < (n+ 2)!

11 1
9+t grpd ¥ n>2 % fa, J'7<I+E+---+J—;

T YIhd & nh T, 2+4+6+ ...+ 2n=n2 +n.
[t W W& ek fAW, 1+ 2+ 22+ L+ 2n =2 ]
[ft WD W@ ok faT, 1+5+49+ ..+ @n-3)=n@n-1)

faeqa 3T Tt W9 (L.A)

freferfiad goai 9 I S & fag1d &1 990 T

17.

18.

19.

20.

21.
22.

|l grhd TE&A k>2 fau, s HiFHa,a,a, .., a =3da, =7q BN
wfemfim €1 fag #ifse fF @t W e o faw a =37

ol Wik WA ko fIQ Wk ATHH b, b, b, ... ,b,=5TM b =4+b TN
gftsifer €1 T ST o 9= g fag wifse o weft wieha " ne forw
b,=5+4n.

|l WFT WA k2 2% U SIHA d), d,, dy ..., d, =2 TN d,;%@m
TR 21 fag Fife fF @t 0 e N o, dﬁ%
T 1 e N oy, o FET |

cos o+ cos (o +B)+ cos (o +2B) + ... +cos (a+(n—1)P)

ofofeels

sin—
2 sin2"0

9t n e No fau, fag FIST fF, cos 0 cos 20 0520 ... cos2"10 = e
sin
gl n e No fou, fag *IfST 6, sin 0 + sin 20 + sin 30 + ... + sin 70

sinn® . (n+1)
> —sin
2 2

0

sin—
2
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5 3

23. @l n e N forg, fg Hifor i, %+%+Z—:WWF@T%I

. 1 1 1 13
24. | Yipd W& n> 1 o fou fag wifsw fw + Fo—>—.

n+l n+2 2n 24
25. | n e No fou, fag Fifse f& » f=-f9=1 distinet 3/ et (sfafds feg
BU) W o SUGHEAl i GE 27 B

TS U
Tv9 G& 26 @ 30 H G W H 999 FIHIT(M.C.Q.).
26. afx et n e Noh U, 10" + 3,42 + &, 9@ 9 U 99 €, A kh1 TaH qorieh

M:
(A) 5 (B) 3 (©) 7 (D) 1
27.9in e N& foaw, 3.5 + 231 ffafea o @ forg gem 4 99 2:
(A) 19 (B) 17 (C) 23 (D) 25
28. AR — 1 x—k, ¥ 9F T, @ k T FAq9 YU ©:

(A) 1 (B) 2 (€)3 (D) 4
frefafaa ¥e7 R o 9 #:
29. AR P(n):2n <nl,n e N, T P(n) Tt n > & fau = |

AT fo [EfARad 97 99 & a1 3/9ed §1 Silfaed 4} qdrEg:

30. 9 ST 6 P(r) Tk e & SR 9H witee T fe e "em ko o
P(k)= P(k + 1), @ P(n) 9sft n € N o o @ 21




