MATHEMATICAL INDUCTION INVOLVING SERIES

1 If S(n) is the statement thatn+2n+3n+...+n'=" (';H),then S(5) represents the statement:
A 142434452258 B 1+2+3+..+25=2%%
c 1+2+3+...+25=25’;‘6 'D!S+10+15+20+25=25;6

M:S

Prove each of the following by induction for all positive integers n.
3 1+2+4+..42"'=2"-1

|_. & n=2 |+7_H=2_2—| :3) T/\».SL_
S(E@ W QAUNQ_ (“ fue L M=Q e H’Z‘Hl-l-,.ﬁ'
L ﬂ.—lf R (/E kot
T ok e, [F24H4+..+27+2 ) _lQ+2_
— =) x2%-|
- ZVL-H-l a}Qw MGAAL;-Q‘H
&D_‘?’_:—H&z Mafomonk to bwa [n A= 2 2
~ ith bwa ﬁm w= BH ;6 ta bwa fon A=
—f.'f ik 4 Mﬁd\ cua M?/Z_

ket gk

Sectiorf 1 - Page 1 of 8



MATHEMATICAL INDUCTION INVOLVING SERIES

n(3n+1)
2

4 2+5+8+...+(3n-1)=

S&“ﬁl" 5’1"’“‘2 Z_+[5x2-;l)—_-2(5><2+Q=¥ e .

2
&Z_ we  amume 4 m b M=k e 2+5+8+.4{(3k) < ﬁ(3@+l)
To 0oF cose 4548+t (R-)+{3k+)B) = B(3R+) + (3k+2) 2

=3 k42 2
_ R(28+1) + 6B+ 4

S

_ 2R+ 7R44 (RH)(3R+4)

2
= (D)) (308D +1)

‘S__Ep—g—: ~ e defoset b b %L/\L=Z

_.'d',o tbwe_y ?\L:Q—'%’ i; argq Cus 66\A~@
LI e e A2

Sectich 1 - Page 2 of 8




MATHEMATICAL INDUCTION INVOLVING SERIES

7 14r+P+r+. 4=l

l-r
Sepl. w-2 I+ 2 14 wbeme (=2 _[lo0X) ap
.gobu-\o- Gd\./k.—.l ,_r ('_r)
2wl arwme F Adds fd\ m=R
S Gc)JLM_—.VA-H BN xR oy k rk
| =TI
| =1 | —

L_S@_/_.(l‘o (c\ m:.z/

._l"/a bune f = R+ IG i a b‘ﬂ@-gm— me= Rk

o 1"/4 Puse Em_ (w& a2

Sectior? 1 - Page 3 of 8



MATHEMATICAL INDUCTION INVOLVING SERIES

n(n+1)(n+2)
3

8 1X2+2Xx3+43x4+...+nn+1)=

Sipl  n=2  x2+2(2+)-8
—_P_— Weuﬁ% Z-(Z-+,)(l+2’) - 8 /00 lf/ﬂ Pwe gm,/\\:Z—

&f_’_zwemmd' fm/-\_—_ﬁ

Le- X2 42 x3+3x 4+ - +%(ﬁ+l)=£/a+2(ﬁ+2;)

:D\NWM:
| £ 2 +2x3+

b R + (k) (kr2) = E/ILH e12) + (1+)(2)
@ (k+1)(R+2) +5/k+ )(k+2)

_ (R+) (R+2) (£+3)

——

3
S0 \g it'n e Ua, m=t Ha adeo hue fw,u:féﬂ
&ﬁi‘ W Aolmenl™ i gﬂ m =
A mga e Bt ;(; i o M&MM-—@
St e e gm' an) rr2 % (nduc fon -

Section'1 - Page 4 of 8




MATHEMATICAL INDUCTION INVOLVING SERIES

1,1 1. 1 _n
1x2 2x3 3x4 7 n(n+l) n+l

_'SEP_( M= | + | 1o+ -

= Z
X2 2(2+) 2 6 3
M l = 2 20 Wt s bwa [d\_ m=2

11

2+1 3
Slep 2 WE QUMY -L(r//dm(dlm:&
l ( ' _ %
> I)LL+Z’<—5+3><4+ +€[@+i) B+
T o casc
I S S B __k +(2)
X2 2x3  E(t) (en)(f) R+ () (&
k(R +
(B +)(R+2)
— pr+2e +1
(k+1) (£+2)
_ (k1) _ R+l

(K+|)(Q+2_) g +2
S itla Ra o fwe B+

% _we donacAnalid By  Aelosed w ke go—\,,,uz_
( /% i a o brne @LM:@CH

Section 1 - Page 5 of 8




MATHEMATICAL INDUCTION INVOLVING SERIES

15 (@) 1'+2°+3°+ ...+ st *(n+1)

3 3 3 3

- + 243 +,. 40

. Hence find lim[1 2 . h )
n-—yo n

(b) Hence show that P+2+3 4. +n=(0+2+3+... +n)3.

| ; ‘
“/%Ef_r\:z 342322202417 2 9 fwe-

4
.‘S_G:.E_Z/ we omune o e 6&'\, m= &
_-L\L W Rl 3
RIS L SN (e )3 &° /&+) L (K+))
@2/£+I)2+4(Ié+1)3 o
o (&H)Z/QZJ—ZZ{QH))
_ [!iﬂ)z(ﬁé‘)‘

—m

a bwe  [ov AL @ tf A,Qbo Buse (ﬁw"/)
§§g’2£h :tfw;i 6«\. M._z.lﬁ lf lf/afm Kd\ ﬁ Fﬁ»dn {ﬁﬂ
Ed\ MO'\‘ A2
72

So W e ” )2.
' *2233%4. 417 (n n+ )
Hence %&_”:W ( Yy R 4 né
: (r\-H)z} _ L
T p—etee 4n* 4 |
ﬁ) We donadnaled GEFM ok l+2+3+ _+ N o= w(zriﬂ

+_'— =

2
lne.  [342242% 4P = ([H2H3F A ")

Section 1 - Pagefs of§
Y



MATHEMATICAL INDUCTION INVOLVING SERIES

n(3n+1)
2

16 (n+1)+(n+2)+...+2n=

Sep | on=2 @)t h =

WKz ;[3x2+|); + to , 0 o Pwa (m m=2

(k) + (k42)+ 128 (£+:)+z[ﬂ<+: e
&(SQJrL) L2k F2

_ @\(Sﬁj—) +6,@+ 4

2.
_ 2R+ FRA+ L

_(RH)(3k + C4) _ (es1) L) +1]
2

S <t Hon aammzﬁm
S&‘f__ . we e Aown B daldel mééwx—.-z
Tﬁnmfu\rz Ran fmmo,eof?\mgo\,/\\ b+

&MI@J MGSL%A)

SectionY - Page 7 of 8




MATHEMATICAL INDUCTION INVOLVING SERIES

17 I1xU+2x2!1+3x3!+...+nxn'=(n+1)-1

;g_(_ﬂ;p_l 6& M= I« || = |

e (141)] =1 22l 2 2-1 =] 0 bus el

SJEZ We QAU ll’/m'&w@- ﬂM:k
L—kr_faar caee - H(H+Z:<Z.'+_-_€+(K+1)/ﬁ¥l).’=/ﬁﬂ)}_;+/£“)/ﬂ4_,)!

_ (k)] [ kG 1] — )
= (k)] «[B+2) —

= (R+2)] -]
S M bt o R aQ/aoM(;»l &+

5@93 s W r/\owd ek R Stalononh \‘/o‘ (7\\:1 fc:,m_—,}
e Bowed Bab e b En, ae bt Q a bue
@GL AN = Q | |
wd\g_/ g //o s fa any M| ) Jé] wducbian -

Section" - Page 8 of 8




