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Jhis melthod wag istéj'dfifcaveféi QL J+5+0+ - -t-(lm -3)=n(an- ).
b(j‘ Frameesco. Mowrlico and te e ey _ B ;
a;ophea! this principle Z};rstl.n J[oy "LHs— 1

Posi’cwe m'teqers n'. RHs= 1(2-)=1(2-) = i

.. = LRSS =RHWS
szmc‘PiQ °’¥ Maihemofncaﬂlnoluc‘how Condition (i) is satisT ieglL

Jhe Prmccple is: ba.sed Upan The SuPpase vesult holds Jer n=K
:fo“owmj Conditions : 4S9 +(4K-3) = G __@
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Exercise: 8-1

'Usina mathematicald ih&u-.i\'on Show
that :]ollowma qomu.lea a-re +aue
Jor ok +ve w&eae'rs
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!"-_?, Let Stn)be o S-loa‘emeni: or || Now SuppaSe n=K+i

E ProPosi‘h'on Jor 4ve ini‘eaer\s;l’ﬁen '+§"‘9+ +("“""3)+("K"_”i2mu

=l ) S istae (St istrue Jor nap) || LHO= 14§49 .. +(‘*‘<'3>+C‘1K:lf .

2 i) S+ ishue whenever S(K) = K(k-)+@KH) by ®
istrue Then Stn) 1s'i:A,ue -fora.ﬂ 4 =_'?.KL—I< +4K+) ‘
-we m‘ieaer.s : : = 2K7'+3K+I

2K% 2K+ K+

% ke Step S(K) istrue is Cc.\,ued |
2RKHD+I1(RH)

- inductive kypolhesis and SLR) (<+D(2K+) = RHS..

| iscalled. Comclusion. .

| & This principle cawn alse be appli- Cendition i) also holds so S(n) is
-cable For -ve and non-zero thue -foz odl ave m’re.aers

inte Je.vs collel ‘extended pnmp)e_ -
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Now SuFF;tSS?- n=Ktl
1+3+S+... +(2K-|) + (aK'H) = (K"' Uz-
LH5—1+3+54

c+H(2K-1) (2K t1)
K24 K4) 210

= (K+1) = RHS |
Condition () alse holds So S(w) is
tae for all +ve in‘feaers- '

A3 144474 +c3n_2)=v_1_'g_z_g:|)
Let n=41

LHsS=1

RHS = '[3?(—'>—IJ= L2

> LHS =RHS

bndﬂion'(i) holds ,
Suppese result holds For =K
44T+ - -+ (3k-2)= ‘E&‘;K_Q

Suppese Nn= K-l
I+447+ - +(3K-—-7_)+(3K+|) (K'H) [3(!('”) l]

) mulnmnmnnmé;mnmmumnon

= LK+')(3K+2]
LHS = 1+4+ 7*"'+(3K*1)+(3z<+:)z {ane -fo}r all +ve in'!‘eae_rs_
ek s TAHIR MEHMOOD
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Q2 143454 . 4 (2n-)= n* = 3KPK+(K+2
et n=1 2 Z
% J§=1 = ‘S'K—j%ié
ré( RAS = (U= | = 3R 43Kt2K+2
= LHS = RHS -8
Condition ) holds. = 3K(K+1) +2 (K+Y
Suppese vesult holds Jor n=K z
14345+ 4 (KD =K~ —O@ = Lﬁ—')—[zf—mmj——-RHS

Condition i) holds So SCn) is true
for all +ve M‘*eaers.

B e ia e 500,
Let n=1|

LHS= 1 j
RHS= 2'-1=z2-1=1

é LHS = RHS
Conaditiont) holds.

eSuHooSe gesult holds Jor n=K

.l+2+‘-1+---+2.KFI—.—.~2K._.| —0
let N= K+|
=
+2+4 +-.. +2§ +2K — ?_K“-l
LHS= 142444 4 257 oK
K g s

=@-N+2" b0

= BResRa

= 2.2K_

= .?_K'H__l =RHS

Condition i holds so Seny is
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RHS = 2(1-4]- 2[5« !
"';’ LLHS =RHS

Condition ¢i) holds.

Suppase fesuffhala(s far Nn=K

1+2_+Jq+ +

Let n= K+l
I+ +—+ B

LHS

mmmﬂmmnmmnmmmﬂmmx

25 .2
= 2K+I] RHS
Cohc\i‘hm’\ iy hel lds se S(yn) s true

:2;

dor all +ve {m+eaevs-_

S nin+i)
Let m=)

LHS= R

RHS= 4(1+1)=4x2=R

= LHS = RHS

Condition ¢ holdls.

Suppose result holdls ﬁr n=K
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- et o
4 zK""E"K'“a[I 2'_‘*'] 4

244+ €6+-- 42K =(K+)K ’—@
Now (et 7= K+
R+ 46+ 42K +(2K+2)=(K+l)(z<+2)

LHS= 2+4+6+.-

.+ 2K +(2K+R)
= KK+) +(2k+2) by @
= KK+ 2K+2
= K% 2K 4+ K+2

= K(K+2) 4] (K+2)

=(K+)(K+2) = RHS
Covdition (ii) holds s, St is
'L'me :}cv all yxve fw{‘éaers.

Q7 24¢r184.paxd™ g
Let n=| '

LHS =2
RHS= 3'-123.1=2

= L.HS =RHS

Condlition @) holds.

Suppose result holds for n=K
2+6+18 +.- +2x3 P _@
Now 1= K+

X6 +18+- +2x3 —+2x3K= 3K+_.)

LES = 2464184 g2x g 25

= (3"-1) 4 2as® oy @
= 31 2x3™ )

= (142) 3=

=3.3%_

LRl g

_Cov\Ai{'l‘O‘f.\ iy holds so S(ﬁ) is
{ane 'F” all +ve Enfeaers. '
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Q2 1y 34ax54347 4.0 h(ﬂm—l)-_—“(ﬁ*l)(f;;j O 1xa 4¢3+ - 4+ n(na1) = W
Let n=i} Let n=) o
LHS = (x3=3 LHS = \xa =2
RHS = 1Q+)4W+s) _ 1x2xq 3 RHS= 4Dt wdx3 _ o

e U 8. Lo
> LHS =RWS = LLHS = RHS
Condition (i) holcls Cen Aition () holds

Suppose result holo\sqov n=K Suppese result helds :Fw n=K

KBRS 30T K Caktt) = KEDERISY X4 a3 o 4 1 (1) = KKV (kH2)

__;_,_mmmﬁnmn MEAMO0D) ¢+ TAHIRMEAMO0D) <3 TARIR

New wn= K"H ; é—@ Now W =K+) = —0
X3+ xS+ K@R+DF (R+D(RK+3) X3+ aX3 & wv 4 KKH) + K+D(K+2)
= (K+) (R+3) [4@+o+s ‘ = (KM)(K+2) (K+3)
LHS=1xa+a it
e I)(K+z€(4 i) , DT AXB - 4 COCKE D ke
, : - = KOKH)(K+2)
4 ——— T L (KH)CK+) b
LS =IX3+ A% -- . + K(RK+)+ () 3 +kH) )‘ c'l@

= K(KHCUKES) Cakt3) = (e [ £ ]
| é

+(K+1)(ake3)
oy © 2 g|<aﬁt)(x+a)(|<+2 ZRHS _

Ceondition (i) holds se S s
thue Jor all +ve infegers.

= (K+1) [ ‘i"_"ﬁf)+ (a4 3)]

=(K+1) [ 4Ra+5‘1<4 12K+ 18 ]
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g St .

| =—(K‘H)[ w‘] - G,‘.le?-t}r_‘rl----+an[an-l_]=n(_““)3(q“"l)
E =(l<+l)[ 4K '+ 8K +9K+18 Let n=) :

= , T LHS= |xa =2

=Q<+;) [ 4K(K+?_):$(K+a) RHS = |(|+ggr-r)= fx;xs )

% = (KDt a)c4r<+q) - RHs | Ci Ah—t’; ; i:j c

= 9 Suppose result holds for n=K

1}

' K{r){(4K -1
taue for all +ve l‘n'feaers- XRr3XY + -+ R (oK~ )= _)(_2

; | Now ni=K+] —0
. R A3t +ax(a1<-—l)+(ar<+a)car<+l)
TAHIR MEHMOOD Y} | =K IXK+R)(4K+3)
+M.Sc. Mathﬁ, 3
(34076110738 ¥ Badshah Computer's Khiali Adda, 0300-7414159

ARRTRTAEROAN) -3 TRHF



d
{;
:
|
|
;
%

 (TRHIRMEHNOOD) £

‘ol

2 (TAHIRMERMOOD) £

r:;
=(l<+\)[ L K"":‘K"‘é] %-—Eﬁa
.3 =SS
: 2 Lq*:‘:::
=(K+D) (iR 111K +4] =33
3 - =3
= (KH) (4K 48K +3K+¢) E 3
— =2
o ey 4xticn) +3(643)]
_ =
% (KHXK‘I—Z)(QK-B): RHS
3 S L
Condition (1) helds so Stn) is
true jror all +ve iﬁ."*e.ae,rs.
QN N § -
IK-'J.+R\(3 P nCnﬂ)— TNt
Let h-—l i
LHS = —I-;(_i = /;
e e e
RHS = 1= 1-h e gl o )
= LHS = RHS
Condition i) holds
Suppose vesult holds '}5" n=K
| ] | |
b 3d T G T T ke 0
y Now n=x+)
..L..\.J— " l T | i S—— _..L
X " ax3 RCgH) - (Kﬂ)(K-u) k2
LHS & ol o o
1X2 © ax3
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LHS = lxa+3xt| +- +ak(ak-f) HAKI)(axe)

=(KeH) [("" DK 4 2 (aks )J

K(x+) ( K+U(l'f+z)'

= it ba@

b
K-H t (K-!-I)(K-t- 2)

( K+t (K-H)(K-H’J

= B el (l-— K+2) :

K+

Ql?' g dogopgalio i N
X3 BxS' +(an-l)(a.h+l) N

Let n=| '
e

LHST‘ %3~ 3
S e tes P )

RHS—M)H- a3

1= LHS = RHS

= i
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S N | K-rz—l)
K+ K+2
=1— . T
M K2
a1 . &
=il = RHS

Condition (1) holds So Stwy s
true '-}or all +ve \‘vﬁeaers.

conaition © hods
Suppose 7esult helds For N=K
P B e _
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1X3 +3xs
Now n=K+) | :
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5 e '('
35 (aK-)EKED)  (RHD@KES)
K+
IKt3
L= b p L ) _
X3  3xs§ @x-)(K1) (-\K*')(BK+-3> :

—
—_—

K
K +] =

I ST T
(akr)@K13)

[ Kt 55
[ax’:»ralc-ﬂ]
RT3
2K +ak+ K+ |
AK+3

= By [ AK(K+1)+ ICK—H)
2K ak+3 .

2 ___, [[K-l- 1) (2RFT)
SK+3

\

-—
-_—

oK+

__L_
K+

\
|
aK+
I
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T ak=3
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Conditiondi) holds so stn) istrue Q44 4, 42, it Al1-AT)
For all +ve wx‘\‘eaer.s Let n= ]—ﬁ'

Q % ) _L_ ; i LHS= A& :
21—t ot = - ALl =
i @n-)@nta) &(3n+2) S r = S

et n-i;l | Qt_ = LHS =KHS E

el kT Ty S Jo] | condition® halds E
[ =3a - :

e 3~|C3+aJ ST A rlo E§§ Suppose fesult halds For :
=82 - K_ Al1=4%) -

T AE IR S35l) ArA AR ‘CT:Z'“—“@E

Condition (i) holds E REe Let n=K+) ' E

S Lt y N=K Kt

sppose resalt for n= S sy, 2OAY

L T . N = s -4 -

ax§ 5xg (CK-1) BK+2) a(3!<+a) LHS = J.-r-A. doe g AR pRED

let n= K+t —0 = &(f—&k) /LK+I =
v - / ‘ E
—_— o e +
Axg - 8 - 3
(3K-1) Gx;a)l (3K+2)(3K+5) - ,,_ = M J}"{’: K2 E
+ =
_ T e ::52 /I = A :
LHS = -—S: R £ = Bl AT é(,_ék-rg =
sx8 ¥ Bk-i) (3K+2) P T s N 1o W =
B e Eoiss =i E
- (3k+2)GK+s) = RHS =
— K l -b :
3(3K+a) m) a@ Condition (1D holds Se S¢n) (s
true -Fot all +\r€’. ln+€ﬂ-€b‘
3 [ 3K+5‘] QIS
} [ K L Sk o z] , _;».a.-\-(cwd) +oo (@ +(n-|)4)
o e ki [3\< +3t<+an+z.J Let n=| _
SK+2 3K+ LHS = , |
— [ 3Kk (k4 1)+ Q(KH1) RHS =.._[za +1- \)d] '—z[za]-:q
3K+2 3KT S = LHS = RHS
= KH(SKrz) = K+ =RHS Condition () holds
3KFIN(3K+S) — 3KHS suppese sesults for n=K

Covdition(l) holds  so SO) ¢s K

| ‘ inteyers: a+ (a+d)+ -+ + (@+(K-)d) = 2 [2+ 66-0d]
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LE.‘['. N=Ks|

a.i.'(‘q+d)+... j-(a.-{-(K—le)j:\;(.q+kd)
= aa+kd)

= $[2arc-nd] ¢t ka)

- zaK-l-Kzol—l-:d +2a+2kd
o F = ‘
= 2aK +K'd + 22 +Kd
| ! .'2- 5 !
2aK+2a + K d+Kd

bl .
@_g(l(-!-\)-(-r:d(x-i_-i) '

—
—

—
—

5 = |
=(f_;‘__')[;q.\. K.d]':' RHS,
C.onolﬂ:iqn Q) holds So Stn) is

thiue For all +ve m‘fedens
L NTTRPITIN +“1—"|._-“+ =1
Let n=1

i LHS = ILL=10) =

RHS = ltl —|= [z~ = 2-|= ]
2 LHs=RHS-
Condition (b holds.

\Su]:‘:ost' ve sult holds qor n=K-
W+ 212 4. 4 KIK
Now n= K«

=K+ —1) + (el
] LSS IUS IRy
_(H-K-H) Kl —1

= |K+ -
e g

L4212 o 4 KLE K4 D Lt = |2
LHS = 1L +2L2 +.- +KUS HKRDIKA

LHS: d+Catd).. M-ﬁm«u Condition i) helds so -S(n) is

_.”=>L_HS-RHS
Cendition () ﬁolds

S (ReD)LRA g
= Kz -] CReniest
= RHS "

+rue .jrov 4\-[ 4ve in“eﬂtfs-' "

Q7 Ay, CL.-!-U\ l)d,
Let Y\--l k
LHS = a4

Suppose yesult holo\s ‘-}a-r n=K.
' 0—|<.-—0~1+(K t)o\ ——<D

Now n=K+!:

a'K‘\jl = Qi+ Kd
JLHS = Ay
= Ak +d‘ :
= &+ (K- Dd +d b(']®
:al—i-Kd c‘+dl _
-a.-(-l(al RHS

I cono\_atnon_ ) _holols_.so _.S(Jn). s
1 rue :}ef al) +VG ru\‘t'ea.ers- g

Qi

Qn = ai "7
Let n*l e -
LHS = I
RHs— am». leak=a,
= LHS =RHMS |

condition @) holds

.Suﬂoo.Se_ sesult holds: 70:’ N= K
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= O AR_RHS
Condition 1) holdiso Stn) 1s
-l,me For al +ve integers.

Let n..-r
LHS = | e
RHS = '(“(U ') L-1 _
e P 3
= EHS -:-RHS
7 Condition @ holds
Suﬂ,ose vesult holds':for n=¥

35 S e+ @K-D 2 Qﬁ?—‘)

Nouo = Kt

= i»'

]

g
=0ty (4K EK+3)
LHS = 1"+3+ . +(av<-,_>l+ CAKUL

= K(_‘!IK
o

') (a|<+r ) a@

= . ("IK';,)(QK"I)_{. @.K'H)'L
= (2K+) [@j\_';'ll“_l_ (aK+ l)] _
eyl Beorrehre)

| 3
- @K+ [2K% SKk+3)

=oAL e gl

g J:h.ue ':{w all +ve m‘fe.de;r‘s

@R (2K 43(k4)]
= &+ -[f@K’Fﬁ(szﬂg)} |
- (Ka D[%‘i.sx + zl<.+3J
= LK+ 1) (ﬁxa-r 8K+ 3)

_.RHS
reonelition Lu) holds So Stw) 18

Q"’ 1435 5 - +can—|)2—.“____("'"*')
3 -

Let n=)

ms= (3)=1 - (o
w52 (12)= (D=1
= LHS =RHS
Cono\\‘cwn Q) holds

- Suppose vesult holds '}oy n=i

D)+ + (Y= (Kﬂ)—@

'Now n =Kl
)+(¢r 4 (K+?-)+(K+3) (K—}lg)

."*“5 —(3)+(3)+ (%) +(|<+39

3 Q.

S
1% 3+ S5 +(2K- )% (K u:_'.:U('H) RG]

| . = RHS
C.ono\l’fxo'ﬂ L“) hOHS S0 SCY'D is

tane :}of a.“ +ve .w&eae-(s.

3
_ (2Kt [_2'K‘+9_1<+ 3K+3]

3

I!adshah computer’b KhmhAdda,

F Q@+ (8= (m)

s (K+%)+(K+3) ba@
LK‘H.') ( C.r‘\' C’I—| h-l-l)
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Q 2l Prove \oo Ma’the.mdncqp mJ,uc_‘\':an
W ‘ﬂ an 1S divisibe ba 2;
let n=) then
= = +(!)=1+\=l
which (g divisible baz .
Condition i) holds
Suppose result holds For n=K
> K¥yKk is divisible by 2
3 T *
KHK=R where q; (s Seme
L v quetievit .
Now n=K+| - »
(K-ﬁ)?'-r K+ = K4 2K+ +I<-H
= (KHK)+2K+2 _sa@'
29/ +aK+a
=~ 3(°(_/+K'H)
where

:EIQ
Q= yHR¥
Q(‘H) +(Kt) (S divisible

ba 2 So S¢w) is true For cx\l
& ve wd*eae ¥S-

LlU S 2“ s Awls.l:le bn -3
Let n=I then

S LoV g 52
which {g d\\)tSlble 83
Su‘apose vesult holdsFer n= K
5 2% |s divisible b'd 4

"wn

71" el 3°v :loY Some Quo‘f;en‘t
Now nN= K\ ‘
kel pBl_5.s8 oNp

s
=s(3q,+a"‘ -

2l b‘d 3 Seo 50’\)18 l‘rue}wal "\‘Ve

. 5‘“—! is dw:s\ble ba 4.
|l Let n=1 then

A conc.\lhon W helds. -

Il skl

_ wlrudn s Jdivisible by 4

5' L 39 +2° by®
I:adshah Compute

1's Khiali Adda; 0300-74141 59

='!Sq,'+s.2.'<_;a-9_“

=5e 4 32K

=3lsy+2¥] -
=3Q where Q=g +2"

Clearky gt ¥ sdw:sdo\e

: lh"‘e,ae_y‘s

5= S-i=4.
" which s dqu\Ble baq

Su]bpaé’eresul’c lholalS'-'\(o*h K
| S_-—l i3 ciu)l&b[e_ b(j 4

= 5 = Z(GV :io‘rSome ﬁvau‘hurf
=6

© Now N=Kt)

> _\

ﬁ}

Li=sssr | .
=s(ha)-1
= 04/ 45-]

2 209/ +4
=4(sq+1]
..'—4@ wheb’eGZ S‘o‘/+)

Se S(Y\) s Aivisible ba 4 :|oz’ 3t}

apu ‘e m’reae.r
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(aoowHIW llllltl.l

W) 8x10'-2 is Aivisible bde
et n=)

gx10-2= 8x10-2 :78
whichis divisible lv(] 6

- Suppese Tesult holcls'-for n=Kk

= 8x10°-2 is divisible. by 6.

= 2xtof_g = 6oy where” o9 is

So
NOuD v O me ‘L\lehen‘t

Sx{'é“_a gx16%. 10 - B
= 10(6q+8) -2
= ooy r20-2  VEX(O=bytY
= o9 + 18 ba@
:6[103/‘*‘3].

= §Q where Q:|0ﬂ/ +3
which .iS c:\iViSila‘e, ‘Oa 6 So Sn) (s
tine Jor all +Ve integeys,

mnmmmmnnﬂMMMmm msnmnnnﬁMMﬂﬂmm

M n>-n is divisible by 6

Let n=)

= QF-) =0

which is divigible ba € _
\S‘LHoaSe 7esult holds For n=k .
Se K%K is divisible by 6

= KIK= €9y where Vq)' is some .

ﬂ}lﬂ"'t&v\t
Noew =K+
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=
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Let nz!"q Let n=2
41 > 27 -)

B4 7 6-) > 2h>IS 6> 4+ 2

which ésthue Jor Nn=b A bl Sedlnns
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