amwn

MU STTHA ohT T9gTd

4.1 T9U 3TGcRT (Overview)

Tt STFTH ek dehiieh (technique) ® TSreent Wi fafae werr o wfordia semi o
GEFT FH G R S GHA ®, S nkh & H G @, SRl 0 T o7 Ui 2

4.1.1 TUTHtT 3THT &7 fAgia (The principle of mathematical induction)
M AT fom wihd W@ p (4 qUish) § Heg, P(n) T 959 HH 39 YRR ¢ T,
() n=17%% fau ®eq T B, 19iq, P(1) T 81 (31el e fodt Fivea W
Tem & fau w@ §) ok
(i) I Fon=k fou 9a &, @ HeAn=k+ 1 fou ot w7 & (5=l kT
ey foheg e Wehd W@ ®), @ HUA P(n), W Wepa wemet o o e 2

4.2 T@ T gU ST

iy (Tg) ST" uee
T ST o Tagid o1 WART ek, 3T 1 9 5 a6 | U wemi i fag sifse
(n € N)
FEEOTL 1+345+..+Q2n-1)=n?
%ol TH <o 7F o e P(n) 81 3:P(n): 1 +3+5 +.4+ 2n—1)= 22,80 ne No fog,
e FS R P(1) T &, FiR
P(l):1=1?
M efifse T forddi ke No foT P(k) o €, @1,
Pk):1+3+5+..+QRk-1)=k?
3, P(k + 1) &1 9 Tig & o fog, &a 2@d ¢ o,
14+3+5+..+QR2k-1)+2k+1)
=i+ 2k + 1) (Fi?)
=k+2k+1=((k+1)7?
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3d: /@ w9 P(k) T © 79, P(k+1) Wt 9 ©
e T SN o fEgid g1 P(n), @t n e N o faw wed 21

SETET0T2 A Wehd Hemsd n > 2 ok foy fag ifee fe ”ilt(tﬂ):n(n—l) (n+1)
t=1

&l WM efoT for @t Wipa WEmed n > 2 o Ty e P(n) Feted wew @1 ereiq

n(n—-1) (n+1)

P(n): "ilt(tﬂ): [t Uhd g&meti n > 2 % faw)
t=l1

B9 <@d © fop,
2-1 1 1.2.3
PQ2): 2 t+D) = Yr@+1)=12="wH
tzl =1 3
2.2-1)(2+1)
¢ 3
AW P(n), n = 2 & oAU 9 B
UM wifse 6 i n =k e N o faT P(n) 93 21
- k(k=1)(k+1
et P(k) S = %
t=1
FAP(k + 1) 1 TF fag w0 o o, 20 2ed ¢ f
e k
S = YD)
1=l r=1
k—1
= D t(+D+k(k+1) :WHc(kﬂ)
=1
\ k(k+l)[k—;+3} :k(k+1;(k+2)

 (k+D((k+D=D) ((k+D+1)
- 3
e 9 FH P(k) TF B, P(k + 1) o g B

a1a: T s o fagia 9 gt wiehd Semeti n > 2 o fau, P(n) 9 7
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SETET0T 3 Ot Wihd GEmsh 1 > 2 % o, (1—2_12j.(1_i),.[1_i):”+1

3? n’ 2n

T AA AT R 99 oM P(n) ®, tuiq 9t wighd Wem n>2 % o,

1 1 1) n+l
P(n) ;(1—?)(1—3—2]...[1—’1—2) = e
B 2@d € T P(2) 9 &, it
(EAREEECEE-
22 4 4 2x2
oM it ok foredi k e Noh fow P(n) o @, ereiq,
w (B
' 2? 3 k*) 2k
FEP (k+ 1) &l T g & & fau g9 @ € o,
1 Lo 1

—— . 1——

. e l-— . 1-
22 3? k? (k+1)>

T2k | (k412 ) T 2k(k+1) T 2(k+1)

aue S8 HH P (k) G © P(k +1) 1 9 2
ara: Tfordtg e o fagid @ 9l wieha w@met > 2 % faw, P(n) 9 2l

IEETUT4 27 — | §& 3 9§ 9T R

_k+1[ 1 ] K42k (k+1)+1

T HM ST foF 9ed U P(n) € 319fd P(n) : 2% — 1, 9 3 @ wg ® (9ot wrka
& no fou) 89 S@d © T, P(1) 9 €, it
2 _1=4-1=3.13 §&01 3 ¥ 99 B
M ey o Rt W @em ko fau P(n) @ ®, etafq
P(k): 2%~ 1 G& 3 ¥ WA &, S1iq 2% — 1 =3¢, el g e N 3@ P(k + 1) 1 9 Toag
# & fau & @ ® R,
Pk + 1) : 22040 _ [ =22%+2 _ [ = 2% 22 _ |
=2% . 4-1=32% +(2%-1)
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=3.2%+ 3¢q
=3(22"+q)=3m,\_rlﬁmeN
e, S S99 P(k) @9 7, P(k +1) ft &3 21
1 TR S o fogid @, 99 Wihd §@Nsd 1ok e, P(n) 9 2
SETET0T 5 9t Uihd We@mst n > 3%k fau 20+ 1 <2,
&1 U AifTT R P(n) YeW oM ©, Stefq @l greha wEemsti o >3 & fog
P(n): 2n+ 1)< 289 @d € T P3) o €, ik
234+1=7<8=23
oM STy o foret wiepd WE ko T P(n) W €, @1eifd 2k + 1 < 2F
Pk + 1) ! Tcd fag & o fau, a9 fag & @ 2k + 1) + 1 < 241
34, 2k+1)+1=2k+3
=2k+1+2<2F+2< 2k, 2 =2k+1,
Jaue S H P(k) 93 ©, P(k +1) 9 T B
3., 9t Wipd Hemsti n > 3 o fau, wfordig s o fagid gl P(n) 9 2
" ST w9 (LA)
SENEUT 6 Tohelt aﬂ%qal,az,ay..aﬁsawwﬁwﬁﬁaﬁﬁqﬁa]=2,an=5aml.6ﬁ
q+ft yrpa "E@mstt n > 2 6 forg,
(i) 3%HH F U9 ¥R T (terms) fafam)
(ii) IO ST o fagid 1 YA *¥en TG ifay foe @t grha wemst & fa,
SIFA T, YAa = 2.5 F HIE FW T
T
(i) &9 <@ € fF,a, =2
a,=5a, =5a,=52=10
a,=5a, =5a,=5.10=50
a,=5a, = 5a, =550 = 250
(i) A AT foh ged weM P(n) ©, 1efd, @t qrha wemsti & fog
P(n): a,=2.5"'%% ¥@d € fF, P(1) T 2
M s R Rt W " k% fAUP(n) W, S Pk : a, = 2.55 1.
WP (k+ 1) T fog 0 & fog g9 3Ed € T,
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Plk+1):a, =5a=5.(25"
= 2.5k =25k
e, S S99 P(k) 4 €, P (k + 1) 9t §A 2
1q:, T ST o fagid gN, W Wi SeEl o T, P(n) 93 B

SETET0T 7 SIS (algebra) % fomwor fom gr1 weft arafas demsdic, a, 3 a, o
fo1g, ¢ (a, +a)=ca +ca,

g famor fm qen v e &1 W Wi, fag wifse fw, 9t wiea
Temstin > 2, % fa, afc,a,, a,, ....a TETH T F, @

c(a +a,+..+a)=ca +ca,+..+ca

T T A R P(n) T HoF 8, 3Teiiq W Wghd Wemnstt 1> 2% faw Al ¢, a,

Ay eonee a € R, qar P(n):c(a,+a,+..+a)=ca +ca,+..ca,.
TH @ ® fF PQ) T 7, i,
cla, +a)=ca + ca, (faawor f=m 5m)

e ifse for frdt-frdt Wb g k& fAw P(n) 9 €, el & > 2, @eiq,
P(k):c(a, +a,+..+a)=ca +ca,+..+ca
39 Pk + 1) F 9 fag #¢ o fow, &0 3wa § 5,
Pk+1):c(a +a,+..+a +a_)
=c((@ +a,+..+a)+a )

=c(a, +a,+..+a)+ca,, (Taaeo fram gr)

=CCll + ca2 + ...+ cak + Cak+l

31aue S % P(k) T ©,P (k+ 1) st T 2|
Ia: TS A o gl g1, P(n) @ Wiehd WEAEt n > 2 o faw W B

saEor 8 ArE fafy grr fag wifSe foe 9t wieha demet n o fam,
sin o + sin (o + B) + sin (o + 2B)+ ... + sin (ot + (n — 1) B)

sin (0L+ nT—l B)sin (HBJ

) 2
™)

wel AM eifge & @ft wpa @@mst n & fau, P (n) @ sin o + sin (a0 + B) +

sin (0t + 2B) + ... + sin (&t + (n — 1) B)
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in(at "L pysin[ P
sin (o + 5 B)sm(zj

(™)
&\ @d ® foh P (1) T ®, it
B

sin (at+0) sing
P(1):sina= —B
sin—

M e fom fRE wid e k% T P(n) I €, eedq,

P (k) : sin o + sin (o0 + B) + sin (o + 2PB) + ... + sin (ot + (k— 1))

. k-1, . (kB
sin (OL+TB) sin (2)

s

FEP (k+ 1) % 9 Tog & o fou, &0 2@d & o,

P (k+1):sin o+ sin (o0 + B) + sin (a0 + 2B) + ... + sin (o0 + (k- 1) B) + sin (o + kP)

sin(a+%ﬁ) sin(kﬁj
[B)

sin(oc+kz_l[ijsinlf+sin(oc+k[3)sin2
\ sinE
cos[oc—gj—cos(a+kﬁ—gj+cos(a+kﬁ—Sj—cos(oﬁk[?ng
i B

2sin—
2

+sin (0. + k)
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) COS(G—Sj—cos(a+kB+ Sj
) p

2sin—
2

sin[oc+kz[3)sin(k[3;[3j

= B

Sin

sin(oc+kﬁj sin (k+1) (B)
2 2

B

sin

3quE, v HH P (k) TF €, P (k+ 1) T =
¥1d: T e o TGl g, 9 Uiehd §@ neh feT P(n) 9 R

SEETOT 9 T SFEA oF fas g1 s *ifeie T |9 weha e o e o,

Ix11+2x2!+3x3l+..+nxnl=mn+1) -1

&AM AT TR P(n) 9e1 %o €, s1ufd, 9t 9 wemet o % fog
Pn): Ix 1! +2x214+3x3!+. . +nxnl=@n+D -1
o ST TR P(1) ooa €, iR
P():1x1l=1=2-1=2! —1.
M e fF fRE wed @@ k% T P(n) I €, eedq,
P :I1x 11 +2x21+3x31+ .. +kxkl=(+1! -1
P(k+ 1) 9 fag &6 & forg &a 3ed € o,
Pk+1):1x1!'+2x2!'+3x3!'+ .. +kxkl+k+1)xk+1)!
=k+ D! -1+ (k+ D! x(k+1)
=k+1+1) k+1! -1
=k+2) (k+ D! —1= (k+2)! —1
3auE, 5@ FH P (h) T 2P (k+ 1) i T 81 3Hfere, T s & fagr
TN Tl Wehd @St n ok T, P (n) G R
IENEUT 10 O A o fgia g7 fag wifew fF 9o (series), 12 + 2 x 22 + 32
+2X A +52+2x6%...%h n IS H ITHA Sn,ﬁr-r%f@'clw%,
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2
nnAD” e R

0D oty o

n(n+1)>
2

2
" (’;H),aﬁ: n foog &

,A nwm ®

@ WIP(n): S, =

T @ em S o avit w1 FE =T feEfafas TR T,

nzzlﬁ‘{ n fauq %I
T:
" 2n® afe n &\ B

B9 @4 ¢ T P(1) 99 ®, it

1.2 12301+1
P(1):sl=12=1=7: (12+)

oM effse for ferdlt Wiepd W ko fAIw P(k) W ®, @1t
29M1 Sk fawd &, @k + 1 99 21 36 YHR
Pk+1):S,, =[1242x 22+ .. + K +2x (k + 1)?

1

kK2 (k+1
= (2-i_)+2><(k+1)2

= (k%l) [k + 4(k + 1)] (R kTomm &, P+2x 22+ .. + K =
k+1
= [K* + 4k + 4]
2
k+1 [(k+D)+1]

(k+2)°= (k + 1)

2

, (k+D
=K 5 )

Jqud, 39 <0 H, S k fI99 8, P(k + 1) 94 ©, 56 &9 P(k) 94 2

TIM2 Gk EH ©, Ak + 1 foom 21
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HI Pk+1):S, =[1P+2x2%+ ..+ 2.k + (k+ 1)

k(k+1)*

. (k+1)2
N +(k+ 17 R k T0 8, 12+2x2%+ .. +2K =k

)

(k+1)° (k+2) _ (k+1* ((k+D+])

2 2

3Oy 39 A0 H, 5@ k99 B, P (k+ 1) Gcd §, /@ I P (k) TcF 21 Fqua aeft
ihd GEIEl ko U, P (k+ 1) 9cd &, S & P (k) T 21

34 P (n) 9t Uiepd Gemel o foru g B

IS e
JeEY 11 #R 12 7 &l 3w &1 9979 Hi9T (M.C.Q.)
SENEUT 11 A ST foh P(n) 1 “2" < (1 x 2 X 3 X ... x n)”, A FAaH o7 quiten, fSreen
faup (n) ¥ 2,
(A) 1 (B) 2 €) 3 (D) 4%l
e WEl W (D) ¥, iR

P(l):2< 139 &

P(2):2°< | x23EA 2

P(3):2°<1x2x33HA
SIEX| P(4):2<1x2x3x4GH 2
el 12 U faenedt &1 fmdt FeA P (n) 1 MU e R fag & o fag @
TN 94 Tag T 6, @t k>5€ No fauP (k+ 1) 93 €, 59 &9 P (k) 94
2 3R % fF P (5) ff U T THF TR W 3§ TR feprem fF P (n) 9 &,
(A) Ift ne N& fau (B) |t n>5 fou
(C) |dt n>5 fou (D) It n<5% fog

T HE W (C) B, FifH P(S) G B, 991 P(k + 1) GcF ©, Sd i P (k) G 2
FEETOT 13 AP (n) : “2.4> +! + 31 Wfine N o A, A4 99 €, ¥4 &, a1 A
Calkict 2l

T En=1% fag,
2.4 4 37 =243+ 34=2.64 + 81 = 128 + 81 = 209,

n=2% forq,
2.4° +37=8.256 + 2187 =2048 + 2187 = 4235
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o AT fF 209 T 4235 FT /. 9. 9. (H.C.E) 11 81 37d0d 2,421 + 39+
s 11 21 STa: A1 99 11 2

SEETOT 14 FRP (n): 'ne Nob 0,49 + 16" + k TN 64 W 9 &' & €, k
HT =FAH HU qOh HH 2

T n=1% T, P(1): 65+k 649 99 §, 31a: k=-1,

it 65— 1 = 64, &M 64 W A T

+1)(2n+1
SETET0T 15 Jarsy, foh iU ST R e P(n) @ 12422+ ... + 1P = w
1 Frefofaa STa 9o € o1 3 2

Ut e A % fagid §Rin =19 fg P(n) 9 8, ife

o= %jlﬂ) 1 Bk > R A = k<k+1)6<2k+1)
_(k+Dk+D+D Q2K +D+1)

o 70 fag =0 fF (k+ 1)

6

T1: T8 I e (Terd) B iR A =X (Induction step) B STRTHA IRemedHT
(Induction hypothesis) T St fag T S ©, <41 @ e (ﬁ'ﬂ'ﬁ[ﬁ )1

| 4.3 wyTEE |

Y ST UFA (S.AL)

1. TH TH FHOF P(n) 1 I AR, S W 1> 4% faw W € fRg P(1), P2)
T P(3) I & 81 39 I7 T Sfifacd off waEu

2. Twdl U8 oM P(n) 1 SEEI0 ST St ok G4 91 o foig e 81 311 37
&1 3fifered =y

TTA ST & f3GTd §RT 999 G&T 3 T 16 9% & w9Al 4 T Jd% Fi (45 Hifae:

Y% Wihd W@ noh Ty, 47— | §En3 W 9T 2l

st Wipd @M ok T, 2 - 1, Wem 7 9§ 9 @

[t Wrhd =& 0ok T, 03— Tn + 3, TEAT 3 T 2

et Wihd H@A noh fu 3 - 1 WEN § W WA R

el Wehd WEA n ok fAw 77— 27 WEm 5 W 9T R

N S o AW
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9.
10.
11.
12.

13.

14.
15.
16.

it emma w1 fagia 71

WWH@TnéF W,f—)ﬂ,x—y'{}l W%,Eﬁxﬁ%y%% 3$Rx;ty.
WWH@TnZ2“%’ fau, P —n, =M 6 9 T 2

JAF Whd G& n ok AU, n(n?+5), 9@ 6 9 I 2l

[t g W@ 1> 5% faw, n2<2n.

wﬂmm neh T, 2n < (n + 2)!

et yrhd W@ > 2 % fam, ﬁ<%+%+---+%

[t Urhd 9= n Sk fAU, 244+ 64 .. +2n=n+n.

quft Uhd W& ok AU, 1+ 24224 . +20=2m1— ]

[t WIpd W& nh A, 14549+ ... +@n-3)=n2n-1)

foga ST arel w9 (L.A)
frefafaa goar & it ST & fAgiad 1 JIr FHT:

17.

18.

19.

20.

21.
22.

wft Urpd W@ k> 2% T, Tk SqFHa, a,,q, .., @, =3 T a, =Ta_ B
wfenfaa 21 fag #ifsw & @ W g o & faw o =37+

a4l Wipd WeA koh T Uk ATHA b, b, b, ..., b =5TA b =4+b,_ T
gRefird €1 o SRTHA o WA gR g e fom |t Wik W@ a o forg
b =5+ 4n.

aft Wpd wel k2% AU SgEH d, d, d, ..., d =270 d}F%
R 1 fas FI R @ e NF fa, d—%

aft ne N& fou, fag wifse fF,

cos o + cos (a0 + PB) + cos (o + 2PB) + ... + cos (& + (n— 1) B)

cos 0L+(n_lj[3 sin(nBj
¢ 2 2
sinE
2 sin2"0
Tt n e Noh fau, fag SifST R, cos 0 cos 20 c0s220 ... cos2'6 = Y
sin
gl ne N& foau, fag IS %, sin 6 + sin 20 + sin 30 + ... + sin 10
sinn® . (n+1)
T sin
2 2

s

0

sin —
2
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23. |fine N& fou, fag #ifsu fiF, —+”?+—qaﬁmm§m%|

24. wﬂmw;wl%mﬁr;aﬁmﬁ—Jr L, 1.5
n+l n+2 2n 24
25. \ine N foau, fag wifse o » -9 distinet 31999 ot (Adfaes fwu
BY) WH=IT % STE=Al 1 GeA 2" )
TS U9
9T &I 26 4 30 H Y& I HT TI7 FHif€ (M.C.Q.).
26. A Gfine Nob fIu, 107+ 3.4 + k, G& 9 W 9T B, d k 1 o5ad ok

HIA:
(A) 5 (B) 3 (C) 7 (D) 1
27. 9% ne No fog, 3.5%+ + 2v+, frAferfaa o o foe den 9 a9 2:
(A) 19 (B) 17 (C) 23 (D) 25
28. A~ L' x—k, @ 9T B, A kT AH qUE 2

(A) 1 (B) 2 () 3 (D) 4
Frefefad w7 o Rad T &t g BT
29. ARP(M):2n<n!, ne N, Pn) G n > & fou ¥ 2

FAET o frefofad w97 9 & a1 919 g1 Siifaeq o Farsg:

30. HM ST T P(n) T ®eM ® 3R A ofifoe o fordt 9ied wem ke fo
P(k) = Pk + 1), A P(n) @t n € N fauw wew 21

e O ——
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