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2abt 
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Pindple o Mathennattal Induction 
Stote met Le n) nEN be a staBement SUclh tho ROs ue 
)PCk) true whonever POK) 0e Then. Mn) u inue h AlL nE N. 

Poeedur 
Suppase thot PN be the gien_prublenl siatomen 
Acsuné thot Ptr) is tsue n=K le. PE) yi0 
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Exercise 62 

Pn) the stglement tn is diisble bu 2. 
Prove Ahot Pu) P(2), Pt3) and P4) are tmue 
Solufion 
PUn) ntn i divible by 2. 

P): °4\a HlE2 
PC)2+2 8t2 l6 
P3)3+3 2 +3 30 
pL4-4+4a 64A+68 

Henco, vwe seo hat each ot PCI), PC2), <P PCa) and P4 

i diule u 2. tHence, PCA),GD, PC3) and PCE are nie 

Pn 1 athe SBatement n i en Pove tat 

PCD, P2, PCa) ond PD are ne 
Colluhon 
Ptn) ntn k even 
PU) AL:Jti:2 
PC2) 242 442 e6 

PC3)243 943 sl2 
P) 4 16t4: 20 

Hero, he un seo haF each or PC1L-PC,3) ard PCL 
een. Herm Pu), pD, Pra and PCH)am dne. 

ARn)i the stotomentn 2 hon thdt Pu) i 
tolse and PCa) PC8) are ue. 

Solution 
PCn) n2 2 
PA 1322 22 hich talae 
Dr)222 824wuth tue 

PC3) A22 212 whith twe 

Hene PU) B ploe ond Pl2) PL32 ae ne 



41) anatum 
dletPn) donote the statement nN+I) i a n 

number Sho that P2) and P(a) aro tmuo bU+ 

Solufon 
PCn)nto4D i a natul numbor 

6 
PCL)202t)= 2X3 A 

PE-33+1) 2x4 2 

PA)4At) = 20 

Here, we see that HA)L Nor a natural numher 
whero erO) and A) re a natuou numoer Hence 

2 Pove b the meHhed ot 1nduchon hat& 

a2tSR +(Bn-) nen+ 

Colukon 
Let Pn)245+8tA+Can-0-nC3nt) 

2 
wJhen A=l 

LHS 2 
RHSE L:(9.1 41) 

E2 



LHS RHS 

Assune that Pn) i ne tor n: K 
e. PCK): 2t542 A Cak)-KeKi) 

we ill shoud hoak p(EtD b ue ihenevor PC) utnne 
e. PCKAl 24643 CaK-)+2tE ste CaCEH) -) 

CEAD C3CE) AD 
2 

NoD 
2t St3 4- (r-)+(3CK+)-1D 

KaK)+(3rt3-) 
2 

K+K+C3Kt2) 
2 

2 

2 

2 

3k()atkHU 
2 

(K)CakH) 
2 

ts chunis hod PE PA) Hue wneneyor p 

truo. Hence ou phnciple ok waHhematial rduchion 
PCn) i Hrue o oll ne N: 



b AS t C2n-D= nC2n-D Cnt) 

Soluhon 
Lek Pin) 13t6*t-.+ (2n-)-

OC2n-1D (2n41) 
3 

lhen n=I 
HSJ1 
RHS 1x (2xl-1) C2x1t1) 

HS RHS 
Thus, PiDne 

. PCE)=1346 4- C2-0 

3 

e wil shonu #nat P(KAD is true alhenevor Re 

CEHDC20)-) (oxe)+) 

Now, 
5 C2x t (24D -D 

ek2K-D(2Kt0 2Et2-1) 

C2r-Le2KAI) t C2r+1) 
3 

KC2k) (3r- LkA) 4 3(241) 
3 

C2rt1D CEC 2-1) 3 2EED 
3 



C241 C22-46A3) 

C2E) C2r5t2 
3 

CoA) C243EtLEt3 

C2 CK(2tIC2E43) 
3 

C2ADEA) (2r13) 

CKA) C2CEAI)-D (2Et) ) 
3 

T shauws that PCEt1D i 4rue onenover PK) 

Hence h pAnCIple. mothenchal induetim 
Plo) i ue tor all neN. 

44812 t4n a 2nCDt 
SoluHon 
Lo, P(n: 448+12t-t4n= 20Cnt 
when n= 
LHs= 4 
RHSAxA CLtL) 

HS RH 

Aume Hnat PCn) u ue c A=k 
L PK)4t8 t12 t--t4Ee 2K(kD 

Vwe will shew thot pA) ik thle whenever P we 
ptktl) = A48t 12tt4E + 4(K4)2(tHDCK) 

2CkAD44CKtD 



22424K 44 

222 2k() +4(K4D 

CkED C2KA4) 

LkiD 2(kt2) 
2(t) CEt2) 
2(AI) Kt) t1) 
TshawWr -nat PKtD & nie ulhenever P 

Hence by pnociple o matreMahcal icduchon 

PCn) i nje tac all neN 

d | t4tt+ (On-2) nt3n-
2 

SoluHon 
Let Pcn)= LH44At4(n-2) = NEn-

2 

When n-L 

RH1C3-):2 
2 

hus P) 1s true. 
Astume inat Pla u tne tar N=K 
. PY)= li444-A Cak-2) -Ea 

2 

we will shouy PlkAD true Lohenever PCE) e 

PA 4414- C3E-2)ACaCEU)-2) 

(EADCSLEA=D 
2 

NoW 

E3 C3 42-2) 
2 



Ek-) Cat1) 

32-41arA) 
2 

3 +6L2 
2 

34S2 
3 3Kt2t2 

32 

2 

CEt) C2k42) 
2 

CKA CEED-D. 
2 

Tc shaak Hhat P(EAD me uhenevor CE) IHne 
Hence k púnúple o Macthermathal nduchun Pn) I 
me koc al neN. 

L242.24 344to otemms = ntnHnt2) 
Solution 
nin Aerm ok 42t 2-3 8.4 nCntl) 
er PUE12t2.3+344 

3 

nCnt1)=ntntDCnt2) 

Alhen n=i 
LHS 2 

RrtsILADL2:2 
3 

Thu Pa) ue 



Assume that P�n) ru0 toY n=k. 

1e. PUD: 1.242.313.44-tkCkilD 

KLKADCEA2) 

We tjill Show PCKD KHve nihenever PC 
Le. PCktD=1.242.2434t-4 E(EtD 4CEEOCCE2) 

3 

NOw 
.242.343.44-+tCkt) 4(EALD(E42) 

KEHD Ckt2) tCkAD CK+1) 

3 

This shDUC that PCEAD 1S tre heneer P u 
tne Hence púndpe o mothematital induchon 
PC ne tac all nEN. 

3 PrDio ley the metnod o inducton rot 

a. 
13 

n 
C2n-0 (nA) 2nt1 .5 

Soukon 
Let P A 

C2n-)(2nt) 2nt 

When nzi-
LHS 

3 

RHS 
2.14 



LHS RHS 
Thus PLS true 
Ascume thot PCnd ue or nck 
e. PCk= -t1 

(2E-1) C2K4D 2k4 1-3 3.5 

We will shou P(kAD K Huo whenever PK) is drue 
e. PCkA) 

.3 3.5 C2-0C2t) 

C2K)-1)2(KAH 2(k1-1 

Now 

-t_ 
3-S .3 C2K-DC2FtD C2(kt)-1) (2(KtD +1) 

2E41 C2E42-) (2E2tL) 

K 
2r41 C2AD C2Ft3) 

241 2 43 

2 3A 
24 2k43 

2.CE41)+ICK+1D 

3) 2A 

C241) CEAI) 
(t)(21t3-

KL 
2x43 



This shows that PCKD ne MihenevoY t) B 

Hente y pinú ple b mathemathical inducion 

i mua oc all nEN. 

4 B 2n 2 

SolutHon 

Lek Rn)1+14| 4 |:1E 
2n 2h 

when D=1 
LHS 

2 

RHS -

LH RHS 
Jaus P(1) o nue 

Assume thot Pn)u me or n-k. 

2 2 

e ill show P(rA) u rue, whenever P() vnme 

22 4 2 
NOw 

4 & 2 2R4 

2 

-1 
2 

1 
2 

1 
2 



-
2 H 

Thic shouK that PCLAD is rue whenovor PLE) ne 
Honce priiple o mathennatfcal indockion Pn) rue 
kor al ne N. 

2+24--+2 e 2(2n-) 
Soluton 

Let PCn)= 242t---+2 e 2(2-D 
hhen n 

RHS 2 (2-1) 

HS RHS 
Thus P) ii ue. 
Ascomehat PCn) i ue kor nk. 
ie. PCE) E 212t-t2 2p-) 
we will show PCkAD tue ahereor PCE) i rue 

e PCE) = 24224---+242KA 2( -1) 
NoW 

242 --t22 
2C2-1) KtI 
2A24264 
2.2412 
2(2k4-1) 

Thi shows thot P(HD e herever P i true. 
Hente, pineiple oh nolhematica induchion 2Cn) i 
MA torall neN. 



d34t 2- 2Ca-1) 
2 

Soluhon 

Le Pnde 
8t44-t3 E 2(a-

whenn=L 

RHJ E 3(-D 
2 

.2 2 

LHs = RHS 
Thu PC) bue, 

Atsume thot POn)_ me to N=K 

i0. PCK 2tit---+2E=3(3-) 
2 

hie wil show fktD rue whenever PCK)HWe 

0. PCKD -343t---t343E E3(2E*-D 

Now 
3t3+---43434 

3(3) 84 
2 

3 -3+2.a 

2.3 3 

2 

TWsShoWs -hat KEAD I e whenover pC 

y true. 
Hene, prmupe o gonmatical nduetron 
PCn) 1ë tor atl ne N. 



t.. to nterms = 

SoluHon 

53 S S 

When n= 
LHS L 

6-1 
5 

S 

(HSE RHS 
Tau, pcD D ue, 
Assumethat P(a)is ATue kor n= k. 

0. PCK1tlt 

NoW 

5 5 

4.5 5 S 

5E.5 

k4 



4PaDvo by the methd 
Mduction hat 

a 41u dinible y3 
Soluthon 

Le n)4-1 1 dinsible by3 

Adhen D: 
4-L4-1:3 whichl divible by3. 

, PC tue 
Assune that Pn) i truQ tor n=k< 

ie. PK) E4k- is diusible by3 
JANo wll Shau Hhot P(KA) s HNie Alheneer P 

Le. K) = 4 dasble bu 3 
NOw 

u4-444-1 
4u-D+3 

nhch is dnsble y3 0s (4) ard3 op dinoble 
by3 
TDos shbw hot PCKtD i tae whenea PCE) 1n0 
Henco by pindple mothemcthoal iductian 
Pn) i tue oall n
N 

Salutio 

when nA 
2-3-1-2 wich s divable hy & 
Acurne that ptn ne tö nk eP PLS 2-1 divisible by 2 

We wi Show that PLAlJu irue hhoneOr. PL ue 



.e. Pkti) 22KAIST diviibe kyR 
NW 
2EAI2K42-

2.3-
22.-

29-949-1 
= 9C3-1) t8 

Auich s divisible 8 as Ca-D and & s dinsble 
by 8 
is ShJA) hat PCKHD is tnue lAhene ver PLK) 
trne 

Hence u pinúpe athenma-fical nduchon Cn) 
i uecor all neN 

A0n diusiHe e 
SoluHon 
Let Pn)= 18 i diveible bu S 

When n-i 
LOx L lo E Which is diwibe hy 

PCI) i aue 
Assume thot PCn) i me tor nEk 
e. RuÉ 1 AI diiible by A 

e Wi shau that P(kH) \1 thue whenever p) i 

.. PCK4) = L0 41 didsible 1. 
Now 

10- 104 
2-1 = lo0t 100-J00+ 

= lod 10 ) 99 

ohidh i davisible ou L as J0 Land 99 1 
divisible by 

is chouAS Hhat PAU G HUe Lihenerer P(E) ir tUe 
Hene prinaple o mathemaHtal inducfn 

Pln)tne r all neM 



d un divisible py -y 
Soluton 
Let Pn) dimaible hu 2 
hlhen a-L 

=a-Y_ulhich diible y A-u 
Pc de. 

ASS Unme that PK) ruo or n=k 

ie RE): 2-uE diible ay ay 

we will Show thOt P(kD me henevo 

ie. PCkt)= *-yE kuátible y 2y 
Non 

y 
Lahich is saible byCa) ine ard 

Ca) aso diable by Ca) 
Ths shour hatpCKAID 4Qe Wheroyer P 
i mue. 
Hence y panciple ak mothernathcal induHOn 

e.ntCnt2) ia multiple G 
Solukon 
Let Ptn)= NCntID Cn+2) i a muliple o 6 

when n 
nCntI) (nt2) = ICtD CH2) 

6 Wlkich muHple o 5 

PCD HNe. 
Acsue Hho PlE2 åme o nk. 



Re. PC: K(KAD (Kt2) dvide lpy 6 
Me wi Shou hat pKAD 4ue whonevor PCH) 
nue 

e. RA) 2 (kI) CkADAID (lk)2) 
NOW 

CAD CKt2) (KA3) 
KH) (Kt2)43(KAD KA2) 

Which 'y muliple 60D 
CkAD CE) ard atk) CLH2) 
are mulKple o 6 

CAD or CK{2t even so 

8xeven 6mulhple o 

P(Et) e whenevor PCE hmue 
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