-

TOTAT 3MHA Rl TG

A.19u g (Overview)

TfoTt S Tk deheieh (technique) © TSt wa fafael wepr ok T shemi o
I F H FFA S w1 €, S nk WS H €S @, 9@ nTh o7 i 2

4.1.1 wfordta AT @71 fagia (The principle of mathematical induction)
M AT o6 wipd T@ n (4 o) @ Geag, P(n) T USd S 39 YR ¢ o,
(i) n=1% faq e g €, @i, P(1) 9T €1 (2920 e fwdt fHivea e
Tem o fo o ?) SR
(i) o€ wHIn=ke foq @9 2, @ FAIn=k+ 1% foaQ i ¥ & (SEl kTH
o9 foheg wes Wihd W ®), @ e P(n), 9eft iR wemsti o fo T 2

4.2 7o feu U &I

|y () ST uvA

ToTd T o fagTd 1 YA ek, SSEX0 1 | 5 a9 | U sl @ fag wifsg
(ne N)

FaEWrl 1+3+5+...+(2n-1)=n?

&el WF ST TR e e R(n) @1 e A(n) : 1+ 3+ 5+.+ (N—1)= 2, @i ne N& for,
e Sifs o P(1) o 7, i
P(1):1=12
oM ity o fRdike N faw P(K) @ €, srefd,
PK:1+3+5+..+(2k-1)=k?
74, Pk + 1) ® 9 fag &6 & fag, =0 <@d & &,
1+3+5+...+(2k—1) +(2k + 1)
=k + (2k + 1) (F?)
=k +2k+1=(k+1)?
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ard: v w9 P(k) ¥ ® a9, Pk +1) ot 5 @
Iqua TR A o fagid g0 P(n), @t ne N o faw w2l

SETET 2 Wl W TeEa n2 2% fory fag IR B Yt +1)= r'('“—1)3(Iﬂ+1)
t=1

Tl 9 ey foh @it grepa wemet n> 29 fau wed P(n) Feted wew B sty

P(n) : nilt(t+1)=w [ty wEmstin > 2% fau)
t=1l
B9 3@ ® o,
21 1 1.2.3
P(2): télt(Hl) = Elt(tﬂ) =12 e
_2(2-1)(2+))
- 3

31auE P(n), n = 2% faw @ 2

M ofifse fof frdin=ke N & faw P(n) @ 21

k(k—1) (k+1)
3

9 Pk + 1) 1 T fag w4 o fo, &9 <@d € f

eff P : St (t+1) =
t=1

(k+1-1)

k
S ot(t+1) = D t(t+1)
t=1 t=1

= l:th(t+1)+k(k+]) :W+ k(k+1)

_ k(k+1)[k_;+ 3} _ k(k+1;(k+2)

_ (k+D((k+D)-1)) ((k+D+D
3
I 5w P T T, Pk + 1) St g 2

31d: T e o fagia @ weft Wik Wemei n> 2% faw, P(n) ¥ R
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SaTEToT 3 9 Ukd Hemst n> 2 & fom, (1_ij_(1_ij___(1_i}n_+l
2 F 2) 2n

n
T OF AifST fF yed weM P(n) 7, Stefq @t wihd g@m n> 2% o,

1 1 1 1
w0 (13 15 -

BH @A € TR P(2) U B, Fith
[ 1}1_1 413 24

22 4~ 4 4 2x2
M ofifse fop i ke N o faw P(n) @ @, e,

o (- 2) 31

AP (k+ 1) i T g w6 & fog en 3ed € o,

[ _212)(1_%]'“(1 klzj'(l_ (k+11)2}

:k+1(1_ 1 ]_ K +2k _ (k+D)+1
ok | (k+D? )T K(k+D)  2(k+1)
Iqua & Ht P (K) T ® P +1) ot T 2

1a: T e % fagia @ gl wiehd wemei n> 29 faw, P(n) @
SR04 20— 1 & 3 W 9T B
T gH <iferT foF gem FeM Pn) ® 31eiq P(n) : 22— 1, 9= 3 ¥ 94 € (I wiehd
& neh fey) &9 SEd © TR, P(1) 9 €, it

2-1=4-1=31 9= 3 4 99 2|

M oifse fom forddt wepa e ke faw P(n) oo @, stefq

P(K): 2~ 1 6@ 3 § 959 ®, 31efq 2% — 1= 3q, 5iel qe N @ P(k + 1) i & fag
% & e &m d@d € 5,
Pk +1): 220 —1=2%+2_1= 2% 2_1
= 2% 4-1=32% +(2%—1)




64 T W

=3.2%+3q
=3 (Z*+0q)=3m eIme N
Jraue, 59w PK) T 7, P(k+1) ot T B
aa: Tfordtg e o fagia 9, @t Wik wemst nah ferg, P(n) 9 @1
IR0 5 gt Wik @&meti n>3 % faw 2n+ 1< 2n,
o1 °H AfSy &R P(n) wed e 7, st weft wihd Gemsd n>3 & fau
P(n) : (2n+ 1) <28\ @ ¥ foh P(3) 9 €, Hifeh
23+1=7<8=23
oM et for forelt wiepd W@ kan T P(n) @ B, @1eiiq 2k + 1 < 2k
P(k+ 1) = T fag @ & fog, 86 fag & € fm2(k + 1) + 1< 241
34, 2k+1)+1=2k+3
=2k+1+2<2+2< 2k 2=2"1,
Iaua S w P(k) T €, Pk +1) @ T 2
aa:, Gt Wik Wemst n > 3k forw, T e % fagia g P(n) EF 2
g ST 99 (LA)
SENEUT6 fhdl 3FHA a, @, a,... 1 38 WK URWIMG =isq fF g =2,a =5a .
[+t TIpa wEmst n > 2% faw,
(i) ST o ToM IR 9% (terms) faf@u)
(i) IO SRR ok fagia 1 YR Sieh fig sifsie for |t uha demst o forg,
ITHT o U, YA 3, = 2.5 HI IR W T
'
() & 3@ § fF,a, =2
a,=5,,=5, =52=10
a,=95a,,=5,=510=250
a, =53, , =5a,=5.50=250
(i) M =ifeT for wea weM P(n) €, oteriq, sft wigpd wemst & fa
P(n) : a, =25 ™89 3&d & fo,P(1) ¥ 2
M Wifre & e wpa dem ko f P(n) wa €, s P(k) : g, = 2.5
FP (k+ 1) 1 T fog & o fou g9 <@d © T,
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Pk+1):a,,,=5a,=5.(25
=2.5¢= 2.9
e, s H PR) ¥ €, P (k+ 1) 9t T @l
1q:, o e o fagid g, 9l wiehd wemet & faw, P(n) 9 2l

Sarevor 7 Semor (algebra) 3 famwor frm g wdt arafas demstic, a R a, &
fag, c(a, + a) = ca, + ca,.

39 famor fem qen wforde emme 1 wam weh, fag wifse 6, 3t wiea
gEmetin> 2, % fau, afkc a, a,, ..., Ifo® gEAW €,

c(a,+a +..+3)=ca +ca,+..+ca,

Tl O olifere fR P(n) TR e , s1eiq wedt wihd Semsti n> 2k o A ¢, a,

a,...a €R@PMN):c(a+a,+..+a)=ca +ca, +..ca.
B4 3@d ® T P(2) § B, Hifen,
c@, +a)=ca +ca, (foraor form gr)

M ST fon fre-ferdl Wi W koh faw P(n) @ €, Sl k> 2, e,
PK:c(a +a+..+a)=ca +ca,+..+0ca
3 Pk + 1) F1 ¥ fag w01 & e, & 3w © fF,

Pk+1):c(a +a+..+a+a,,)
=c((qta,+..+a)+a_,)

=c(a +a+..+3)+ca,, (fereor =4 gm0)
=ca, +ca,+..+ca +ca .,
FITE 5 Fft PK) T T, P (k+ 1) Ff T 2
1d: T e % fasia gR, P(n) 9eft wiehd gemei n> 2% faw g @)
saEr 8 oA fafy g fag #ifse fF 9t wigha wemstt neh fow,
sino+sin(a+p)+sin(o+2P)+...+sin(a+(n-1) P)

sin(o+ > B)sm[zj

S

zel AH eifay f& |t wpd @emst n% faw, P (n) @ sin o + sin (o0 + ) +
sin(o+ 2p) + ... +sin (o + (n—1) B)
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: n-1..(ng
sin(a+ > B)sm(zJ

(%)

T 2Ed § f P (1)@ B, Hifw

sin(a+0)sin®
P(1):sno= —BZ
SInE

A fife for frelt wreha wEm ke fow P(n) 9 @, ereife,
P(K):sino+sin(o+p)+sin(a+2B)+..+sn(a+ (k—1)p)

(@K Lpysin[ KB
sin(o+ > B)sm[zj

[

HIP (k+ 1) I 9 fag w6 o fog, &0 @d & R,
P(kk+1):sina+sn(a+f)+sin(a+2p)+..+sin(o+ Kk-1)B)+sin(a+kp)

sin(oc+%1ﬁ)sin(@j
sin[Ej
2

(O k=1) L KB . B
sm(a. > Bjsm 5 .sn(a+k[3)sm2

+9n(a+kp)

sinE
2

oos(oc—E ]— cos(ow kB—EJ+ cos(ow kB—Ej—cos(a+kB+Ej
B 2 2 2 2
- p

29n=
2
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oos(cx—Ej—cos(owk[M EJ
2 2

ZsinE
2
sin(a +ﬁj3in(wj
_ 2 2
sinE
2
sin(oc +@j sin (k+1)(E)
_ 2 2
sinE
2

Jraue, S w9 P (K) §eF €, P (k + 1) ot "1 2
31q: T S o fagia g, Wt wiehd WeA neh faw P(n) w1

ETE0T 9 U A ok fasT g fiag wifs i 9sft wiehd W nw fag,

Ix1U+2x21+3x3+..+nxn=(n+1)! -1

T °M ATy R P(n) we e €, teiq, Tt Wi wemst nek fog
PN:1x1+2x21+3x3+..+nxnl=n+1! -1
e dfSe foe P(1) e 8, Fifs
P(1):1x1=1=2-1= 2| —1.

M ifse fom fRet wipa @@ ke fore P(n) 9o @, erufq,
PK):1x1'+2x21 +3x3l+...+kxkl=(Kk+1! -1
P (k+ 1) % & fqg w0 & fou g9 3@ € f,
P(K+1):1x1 +2x2 +3x 3+ .. +kxkl +(K+1)x (k+ 1)

=(k+D! -1+ (k+1)! x(k+1)

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

=(k+2) k+ 1) —1= (k+2)! -1

Faud, 5 90 P (K T B P (k + 1) oft T B gefery, it s o Tt

g el Wi Wemsd nek faw, P (n) w6 @)
FENE0T 10 T A o fagid g f9g ifSe o 9oft (series), 12+ 2 x 22+ 32
+2x£+52+2x 6. F nT& B ATEA S, FEfAfEd TR 2,
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@, af nEd @

n @ Ifg nfawm =
n(n_;])z’qﬁ{ ned g

%T'f?ilﬁP(n):Snz 2
(r;]),aﬁ: n fomm

i & g G fom 9ot 1w uR T, Frefafed weR 2,

n

2n? =g n & Bl
B4 3Ed ® foh P(1) §ed €, i,
— 12.(1+1)
2 2
M difee for fordt o T ko faw P(k) o €, e1eifd,

2ol Sakfoem €, @k+ 189 81 36 TN
P(k+1):S, =[1?2+2x2+ . +k]+2x(k +1)

_{anﬁ{ n fawq 2

P():S,=1=1

2
= &;D-}-Z)((k.pl)Z

(k+1)

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

= %(k+2)2: (k+ l) w

= [+ Ak 1) (Fifem k foom &, 12+ 2x 22+ .. +k2 =

p (k+1)
2

IquE, 5§ 90 H, w@ k fawm €, P(k + 1) T 7, S wet PK) g R

FIM2 A kEd 2, @k + 1 fowm 2

)
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@ P(k+1):S, =[L+2x22+ .. +2k + (k+ 1)

k(k+1)*

. k 12
= +(k+1)2Wkw%,12+2x22+__+2k2=ku

> )

(k2 (k+2) _ (k+D?((k+D)+1)
2 2
Tafe 39 <90 |, 5@ kH9 B, P (K+ 1) 9 2, S %4 P (k) cd 21 eaud gt
Wiehd FEmstt koh Ty, P (k + 1) 9 8, 5@ i P (k) 9 21
aa: P (n) 9t wiehd SEmeti nah forg @ 2l

TS e
IS 11 3R 12 F Gel ST &1 7T BT (M.C.Q.)
TENEUT 11 9 Site fh P(n) 1“2 < (1% 2x 3 x ... x n)”, q <IAaH oA quiieh, een
faw P (n) 1 2,
(A) 1 (B) 2 (C) 3 (D) 4%l
o Fé SW (D) ®, Fifh
P(l):2<13% 2
P(2):22<1x23EA 2
P(3):2°<1x2x33@A ¢
T PA):2¢<1x2x3x4% A €
IEWE0T 12 Ue fomneft &t foRedt oM P (n) &1 fordia smmae gr fag & o foe et
T ' fag T R, @it k>5e N&F g P (k+ 1) & €, 5/ &+t P (K) &
2 3R 7% f P(5) Wt @A 21 3Ue ¥R W IEA frekd fFepren &6 P(n) 9 2,
(A) 9t ne N fau (B) @t n>5% fomw
(C) =+t n>5 fou (D) It n<5% fom
e HEl IW (C) ¥, Fifeh P(5) ¥ 7, 9 P(k+ 1) ¥ &, 5@ &+ft P (k) A €l

FEEIOT13 ARP(N) ;2.2 1+ 31 gdfine N’ o T, A ¥ 959 €, ¥ 8, @ A
FT TH 2l
Te @n=14% fau,

2471+ F1 =243+ 3F=264+81=128 + 81 = 209,

n =2 fau,
2.4° + 37=8.256 + 2187 = 2048 + 2187 = 4235
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e ST foh 209 T 4235 1 A, E. 9. (H.C.F) 11 81 37U 2.42%1 + 1]
qIsTh 11 21 3Td: A H1 A7E 11 2
IEET0T 14 ARP(n) : "ne N & e, 49+ 16" + kHen 64 ¥ 99 &' §F 2, a1 K
T ATH HOT qUIih A 2l
T n=1% g, P(1) : 65+ k, 648 9T B, 37d: k=1,
ifeh 65— 1= 64, G648 I 2
_n(n+1)(2n+1])

IETEL0T 15 FaET foh TR STMHE g1 %2 P(n) : 12+ 22+ ... +n? 5

#1 frefafad suufa 9 & =1 79 2
suufy T e % fagid grin = 19k fag P(n) @ €, @it

1= 11+1) (62-1+1) o el k> 19 feake = k(k+1)6(2k +1)
(k+D) (k+D+1D) (2Ak+1) +1)

e eq fag w8 6 (k+1)%= 5

Tl TEIUUMT T (Terd) 21 iR S =)o (Induction step) § SRTHA IRehedH
(Induction hypothesis) de it fag feran <1 2, <Al &1 o (oot €)1

| 4.3 weATaE |

g I U9 (SA)
1. U UH % P(n) 1SS0 A, St @t n> 4% fog @@ © fRg P(1), P2)
e P(3) T TEl B1 ST+ I<R o e ot s
2. Torelt T8 e P(n) &1 33 ST Siineh 94t 7 & e 9o 81 T S
w1 e TRy
T STTAT o fA5Td GRT 999 &1 3 | 16 % o oA § d gde #l (35 HIC:
Y% Uehd @ neh Ty, 4n—1HEeN 39 9T 2l
et grd e neh fo, 29— 1, Wen 7 9 9 7
gt Wehd @M neh foT, n®— 7n + 3, G 3 WA 2
Tft 9rhd F& n ok fau 3n— 15 § ¥ 9T T
frel Wipd @I NS U 7" — 2 Hew 5 4 9T 2

N o ok w
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9.
10.
11.
12.

13.

14.
15.
16.

Tfordg s w1 fagia 71

ot Wpd W@ N o, xo—yn, x—y @ 95T 2, SRl x ay s T AR x# v,
Y% Wihd & N> 2% fau, nd—n, §@M 6 9 9T 2

Y% Wihd H&A neh fu, n(r?+5), §&T 6 4 9T 2

[t Ukd W@ n>5% faw, n2< 20,

[t gRd W@ n ok AT, 2n < (n+ 2)!

. 1,1, .1
Tft WFd @ n> 2% form, ﬁ<ﬁ+J§+"'+Jﬁ

[t Yk &AM Nk AT, 2+4+6+...+2n=m2 +n.
[ft Uhd WA np U, 1+2+ 2+ . +2"=2"1_1
qeft whd W@ nek faw, 1+5+9+ ...+ (4n—-3)=n(2n-1)

foeqa 3T a1 U9 (L.A)

frefafaad e 9 Tfordta SIET o [GGid &1 J91T Hifa:

17.

18.

19.

20.

21.
22.

el wiepd WeA k> 2% fou, Tk ewH a,a,a,.., a, =370 a =73 §N
wfemfom 1 fag #ifw fF @t wea e n fag a = 3.7

T4l Wi W& ko felq Tk TR H b, b, b, ..., b, =57 b =4+b _ g
wfRenfird 1 iR STHA o wEn gR fag i fR @ wrhd S nw fa
b,=5+4n.

gt wihd "Wea k > 2% fow e gwA d,, d,, d, .., d, =23 dkzhgr{r

k
Wt 41 fog F 7 @ ne N f, o= =
T ne N fam, fag Fifwg fF, |

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

oos[oc{n—_lj[}jsin(n—Bj
& 2 2

sinE

2 sn2"o

Tt ne N foau, fag wifSw f%, cosO cos20 cos2? ... cos21 = a0

Mt ne N foau, fag =ifst f&,n 6 +sn 20 +sn 3 + ... + sn o

sinnesin(n+1)

0

sing
2
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5 3

23. @fine N& fou, fag =ifse fF, %+%+%@WE@T%I

1 1 . 1 >1_3

nil niz " 2n 24

25. @ftne N fau, fag wifse ff n fa=-f9=1 distinet ste@a art (siafdas fog
BU) UYeEd o SUeHedl &1 @ 202

TETS U9

v & 26 § 30 § &l 3w @ 7FT HIT(M.C.Q.).

26. 9% @fine N& folg, 100+ 34" + k, T& 9 & 9 B, dl ke olead qouii

24. |t 9rha & n> 1% fau fag wifse &

HH:

(A) 5 (B) 3 ©) 7 D) 1
27. 9 ne N& fou, 352" + 23 fyefafad § 9 feg 9= 9 999 2

(A) 19 (B) 17 (©) 23 (D) 25
28. A X =1 x—k, ¥ 94 B, @ k! =Aa9 quiish 2:

(A) 1 (B) 2 ©) 3 (D) 4
frefafad 7v9 9 Red TF &1 qid I
29. ARP(N) : 2n <n!, ne N, @ P(n) 9t n > & fou ¥ 2

FAIET [ FEfARga o7 Gcd & a1 39T 81 Siifaed 4} adrs:
30. 9H wifSE T P(n) T ®em € IR O it foh Tt g ek foau
P(K) = P(k + 1), a1 P(n) @+ ne N fau o 2




