Proot by Induckion

@ TQSL’ go( Oy f)cx(%\cq\cw case Cqsu\cx\\j n o \>
@ Msume Uhe vesulk 15 Lvue FO\’ n = X
@ S\AOVV \‘A\(‘X\: L/»\e. Y Eesul s \5 C{\j(} IL"V(,\Q_ Fc,"/ N = % +I

@ Case n=1° . n’ +5n + H«|

[

13
6
Becanse b 'S Aivisible bj b \'/)“Q veswiy hedd s Fo{ ’\:),

Q/‘ Assume ot We reswit is Lywe ‘FC’( nz
Thevefore b divides K> T 5K

@ We have to show thak 6 diwides (X D3+ 56’%14)@
Bue  CLrD? + 5O D) = (P Tk DKrY) + 5D
= P 43013y TS
K> 13" + K + b
= (P TBK) 3K T30+ b
(G +5K) + b + FKGCTY)

(\

i

Bj e induckive \f\ﬁ\ac?iifh€5§6 ) KB Ol i Ai\hﬁib‘(i
by b, TE follows that (K2 £BK) tb s also
MV 15ible \;)j b a5 cxc.\c\mj b to a oumber c\oe.B
nek  alber  wheWer 1t s divisible b:) b or nok .

Now KK s always  even)  no matber what

K is.  Se KWKy 5 dwisible by 2, and
therefore  BIKAY) g AiSible b:j b,
Cv‘tﬂi\\l\sien ". (K32 + 61’() +b + | BK(KHB 1S
divisihle by b thus proving Yhe  hypolhesis.

J



Past Paper Gueskions

Jrat Qoo™

@ Cose nzi? ('"\ t>i’_ (1 2“443
02/~ S
(i \ =) i i

Q [ssiame et Ve result s brne fc,r

n=1C.

- (00 ()

‘ We have to show hat Che result 15 bwe Qu nz= KAIT

LHS = < 3“‘ L
HCEEN
w<<\ A
- < : 2%2(%@

O lV(\’l

i ll&ﬂ -
( O lk,ﬂ >

= Rbs,

(1

So Uhe resuit 15 bwe for nzktl . @En



= % (QH\}N Y A 11 -

< (AN a2t

, K2+ 41+ 2K+ 3

= K>+ HK+ 4

= (Lt D

RHS. | So the resuik holds for n=i+]

‘1

(p)  Consider the case nz)
%_ (ar+d) = (ni1)’
r= )
PIOEDD) Ci+DN?* ok
3 = 1"' (FMS@)

(1

Becawse he vesull (s fale for nz |
‘b cannct be brue for all 'Oosi\f\va xnkgjem n .



T -7
i 1S dwisible by D'r} so the
resulb 15 bwe for nz1.

@ Pssume that the vesulb is hue for n=k, so Uhat
CtK"" 5L 's dvisible b\(_i i

@ Consider We case nz K+1\,
NOV\/ QLK,J\" - 5’)(;3!'\

9(4¢) — 5(5%)

5CaR) +4CTY) —5(5%)

4019 + 5(1%- 59

By the induchive iﬁé}ﬂc{ﬁ\ﬂesﬁ) g — 5K 15 divisvle bf} H*/

and. S0 B(IN-5C) s dwiible by 4

ﬁ\”‘we*) 4'(%) will always  be Adivisible by %

o SLOR 5CCNL_.5K> 5 also divisible

bj 4 This proves e case n=K+1,

(i

(L«



Goeaf 2007

() Cose nzi! (on’*"f

= /Y0 " C\\\/\S\‘b\e b_‘j 5) S6 L’he
resultt s bvwme for n=l

@ Pssume that the resulb (s bvue for n=K, sc thak
(9& & 5 dwsible \gj 5

@ Consider the case n= K+,
Now % + it
= b(bwy T ”l“
= B(p) + bt
By e inducbive  hypothess b + 4 is divisilde by
5. Fw/h/\ner) 5([’)%\) will always be dwisibie b:{ 15/,
50 BCBWD b s also divisive by 5,

This proves, the cose n=W+), |



Haf 2007

@Case n=y/ %_Sjrx(:_\’}ft\t zd(n.ﬁg(%>ﬂ
=
C) O3

e

- 3
3
e = Ve
(@ Pssume thot P reswik is bwe for n=K, s Yl
rox (] c] 22— )/ AN\¢
(Y] Y&
@ Consider Vhe case n= K+),
WS = YIT\ r X 3
r.p 3«
Ko T x‘[-} ] + e X(/_i>mﬂ
— 2 2
= 2 - CvLﬂ)(_\.B‘Q () <‘_1>W*‘
2 e
() - @)+ ()" + (3)
= - _il“_, K(A}K' _.i ; ‘_\_j(_ I K‘;\)Kr\ ¥ "_15‘(1*\
2 - & l(,l (2 L;L
= AL INEY = NS N ,1)“"
6 M C) R C RS C
= L ot/ v (,\_Bmx
"3
= 3 F{ =% =) s Rel
T )6)

2 4 - (Lr+2) ()9 '
RYS. So e reswt is true &vr nzlrl, O?ED

E
1
&

(1

i

(v




Gaeaf 2c0%

@ Case n= |’ ot

@) Assume K\r\o&& e result s brune {ar n=K, so that
L rear o 2D v2
=1

C@ns‘,’c\ev the case n=WK+)
LHS = LZH r xlr

= rx3’ + (kA <X
=\

(1

2N 2 e ) 24
"_2 T Y 5 N OB AT o
2L+ X

K™ 5 2

2T Cr =D T 2

= R¥S

SHEL

Se e vesuit 15 ifVU\Q S:CY n= K+l QED



= iR s Aivsible b:j b ) S0 the resuit
15 bwe for n=zl

@ Assume that Whe resulk is bvue for n:lC/ so hak
“7“"1"5 is o Awisible b\ij 6

@ Consider We_ case, n= K+1,
N ow T T
= 7(—7‘/(') 5
= (7)) + 7€ +5
B&_j the  inducbive hj}oa%esisj T +5 s divisible bj
b. FMMAGY) 667‘() will a\wa\js be divisibie b\j 6]
So b(71%) + 7545 s ale divisible by 4
This fmv/es the cse n= K +1.



Graeof 2009

@ Case n=1I; LHS= 1T 2 2 \ - r\ 2 2
o\ 2 o | 2

o o | o oI

R¥iS = | 2%} AxvVF [T & 2

O x| [ = CH B

o © i Lo o |

S0 he resuit is tue for n=j.

B Assume Uhat One resuit 1S true Eor n:'—"'v(-) ss thal

‘11 2 2\* ok
o 1 2 j E o) ! e
o o | o} a ]

- , ,
&) Consvder (he case N= K+,

sz o2 2 |% o2 21Ty 22
o+ < = |lo v 2 ] o v
o o | "o o \~J o o |
= \"t 2k >\ oz 2]
lo V2w \0 o2
Lo o 1 U lc) o |
= (14010  21H+0 2+ +2W> |
o+o+0 ot It o+ 2t2K
otroro ototoO otot+|
= 1 2yak aPTHKCr 2|
0 \ 212K
0 9 | \
- |2y L CKAn?
v \ 2 (K1)
0 0 \
= RWS.

So U resule 5 true for nz=U+i. Qe



@ Cose nz=| : g — 5
=i rirey) L)
l =
V) Ty
i

@ Assume thak Une vesul 15 brue for n= K, so bhat

K" 1
R B
r=1 ricti) Wt

@ Consider the cae n=¥t .
LS = S:" i

—

= rcr‘ﬂ")

= f Ko “WL'_\“ ~ i
“x\rz I vlrt\) ) QAN KLY
= LSS + ) .
K W DAKER)
= KKt + |
(K1) Cara)
= N4 208 )
O 2)
Kt
= _'\L‘\" !
KA+ )
= RYES.

50 (e vesmt vs tvue for n=Kri. AED



Goear 2010

(6) () () se n=i: bxVY o= Gt
i X)) = 2 Vg ]
i = 2x\ — I
\ = 2-) )
\ = | V4
(2) Assume Une reswib S Brne yor n=K, so Ehat
XV 4y 2x2) +3x3V 4 -y Kxw! = (C+D!—) .

@ Consider he case n - Vil
LHS = ixib42x2) +#3x3) 4 -+ UxKY + (KD !
= %:”lr‘i'. rax2) r3x3l+--- 1+ (xK !j §
= LA ) (x2) —
= (et — |
= RYS ;

3o e vesule VS bvue fov n=krl.  QED.



Hor 2010

@ Cose n=|\: ‘TD‘\ -
= 4r =)
= b )
= TS 15 Aivisible 'bJ l‘“ﬁ/ S0 the cesat

1S Erue jor n=l.

Assame Gnolc the reswit is true for ns»(./ so Uhat

EBR = W o oy e s =’ ¢ PRI "
H* =) vs Aivisivble bg 15 for all +ve inbgges K,
~d

Consyaer ne case n=wW)
i »r““‘"'" “i

= ‘—r’”l |

= “T“'»l”’i'l}) 1

= Wb{F*) — |

= *15*(“1’%‘3 T “I’x -
B:; the. \nduccive “3'936\«&:\»} W=\ s Aivisibie bu 15
ﬁuuf\d) LSCH ) Wi at\waﬁ.s be Awisibie by 15, as vE WS
a mulciple sy IH  So \bn‘\'}‘)f“f —{ wi\\ a\so be
AwWisible by 15 ;65 1B 1S ne Sum a‘f_— Ewo numbers AVsVBLL

by 19, This proves he cose n=K+I. RED.



@) Consider e

(9))

[1 2 -]
O ;‘J
[\ l~{}
g -2
NN
Lo

@) Assume ok the: rc.su\t is brue for n=K, so ok

o

o 1%

- i
6 1

Lo

Lase

i«"i "‘\K‘\'l
| o 24

-

L3 B
LAt L‘“j

( 2%-1 | XV
o 23

o 25
\fzd‘—QW

‘. i+o
\‘01’3 e T ‘1\2&) j
| +2x:n__l“!

= [ |
) l'(.‘ﬂ {
L S =)

= § |
Lo

el J
RRS,

n= WA,
LHS =

c—

K

1

K
’]

the

l

2 -1
<

result 15 e \’:o( n= Ktt.

by Che nductive hy re thesis



Wap 201\

nz). (osf“’r

= Ay
= \0 5 Aivisible by 10, 5o Che vesuiT

'S oD
LOSE

1% truwe fov Nnz=|,

Assume Ynakt (he vesuic Vs tvue 1’0( n:a(’ So U b
4 ‘ [ - L . i ¥ oS ) . . o :
o T (s Aviitiie by 10 for ol posytive vntegers 4
(4}

Consvaer Unhe case n=+)

6L—H+L‘_
= %) + i
= jo(b%) — Wb ) T
LICORELICAESY

Now

R TR e o LK Ly S
= jo(p*)-4 (e +4% —5)
= W0olp%) - %) + 20

By the induckive hypothests, b TY Vs Aivisibie by 10
~ R It / ‘ h = /

so Unab —HOTTH ) will also Tbe Aivisibie by 10,

10 L% ) will be Aivisieie by 10 as ‘b vs a

and 20 1S Avistbie By 10 (270 =2),

0% - 4 wa'f"?} 120 Wil alo pe

?u(:‘inérl
nueiple o \:)/'

Fr 4o\bws thatc
A{l\:; fp‘e \0: ‘3 x) \.t |‘L~a _}‘ :;Mm Jf’ 5’]{&‘:— f\Jlmn er:; Jil“s;b‘y‘

by O, This proves a2 case o=,



Gracof 2012

ﬂ Cose Nz 2 TCrt+y) ity iry)
= 2

VCVEY) = 1(2)3)

3

V| (2 =

e

;L_.

e

{
o
3
~
2

/

S~ @ ﬁssume’ %C &\i T‘C’SM\.C \—:) tr;‘ﬁ ‘:-O( r\:(} 6;) C’mc—
L&

= virty = W OA VK2

for AL ‘o.:)s(biva \‘f\t%‘gew .C
- 2 |

@ Consider he cose n=¥+I.

i C o K"\ -
Lo = - r(r+ij)

r=1

_-_::ﬂ’f ) ( g 1o P { r K, R ‘”
%é Ty . \“—1"\)\, A=Y )
r= | _j

= = rirrTi) ¥ (KTikte)

w= | I

= KKK T2) = 3CkT Kt2) by Uhe induckive
3 8 ’rﬁ‘oomes\’ﬁ

KA KA D) 1 3K IR A )
3
= (KDDL K +3)

:} 3
= Kty (K12)(Kr3)
= (KAl i+ ) () T2 )

= RS

S5 Uhe resuwle ¢ rue pr nakKti. RED



Case N=1i° L2+ 201)
= } r 4
= 3 iS5 AWisvele by 3 So the reswit

5 Dvat e no,

y 4 A, ) . . g ' . {
ASSame. Groo UM resuie 5 TYue qor n;i(' So bnalc

n£5 _r Jﬁ{, "5 ,)\'v\'gt‘b‘é g z r)( grX\\ PN\.Cl\ﬁ \"\Ga&\—ré V/v A

Consvder Uhe cose n= L+,
Now  (Uti + 2(KA41)
= GKEPry) ¢ 2Kty

OCTHA KSR+ 20410
K243K* + L+ a1 4 20800
(KEr2K) + ZK> T K142k
= (A + KT KTtk L
= (K313K) + 3K 13K+ 3

= (K3+3K) + 3(KFTK 1)

1

)

\

By (ne inducowve Ny th”v\cﬁ\'i, K2+ 2K (s divisibie oy
Furdner | KT AL will be Aivisibic by 3

3S fe vs a rauitipie of 3

20 (‘(% +2K)+ 3KFTKFV ) will aso pe divisibie !
N

(BN

As VEIS o Sum of Cwo Mumpes Aivisibie by 3
This proves Kaz Case n=KA. REQ.



FY\ lonawe 2013

@ Cose n=l: LS= Zo, r3

LHs = 13
Lits = ).
RSz 1201+ D
\.,,
Rirs = 1(2)*
\+

RHS = ). /

Assume that dne resuit is brve far n=K, S0 that

s* Pz Kl
=\ W

Leb ws lovk ak the case n=K+l.
fed
3

LHS = Z r

=
::(ré rg>-+' ( K+ \33
by the inductive

- KARADT kD
\T hjrothesiﬁ
= KE(KED® + KD’ |
+ 4
= kD) (K w+))
L.,.
e CU* 4K+ o)

\.‘.
= (K+D*( K+2)%
l_).
= (KD (D) +D*
L'.

Se \4\( vesuie b_g maldemakical induckion y

= RWS,
IS vk (o n=KAt - QED



FP\ taf 2013

@ Achos n=i.  Mae 7°-1 = ’
= 7=

- !

= b

~ [ 1l .
o NAL c’hqnnud*wi Y o) fe“:j mae c

,’V\O\Q

qosoak gy wir ar goyfer n=
33/&,—- n=X, feily

,l

x.:!merw..h boA u dOSOO\\aD\ gn WL E Y

mag \’K' ) yn ﬁ'\annad\w& o,

'Ed\vfjg;hwn av d( achos Nh= K.+5 .
) — e

7(‘?:_} =
= bxT~+ 7‘( = ]

= 6(7%) 1—(7‘— O

-

YY\O\J( hﬂraches;s O\nwd(haa mae 7 -1 dﬂ /hannadw
‘:'i(-~( = ‘0‘0 A ,ﬁ&ré‘r" (}'\qw ro-r €4l Fan )G,

J D re-Hu ‘

.
el i -
— .
’qkf‘_ - / , -,“L . ~
‘ ) = ol 1—‘0)
) ~—."(1"_ "‘92“1 11, - o 7 T
Mae b iy yn mosri- 0 o feilyn
a b. Mae hyn 'yn ‘om‘r’-.'r‘ achos n=K t],
—’,.’h_; Yy

r'Y\O\nr\ad\wq
r&ﬂ-« fflfv‘ Aﬂﬂg//rnlj\- fﬁl f\ﬁ«W\A’;“JJ
ar J“rer poo u-l"dhf.f— f»a_-f n

mae ! J

l’nunnod wy a2 b



FPi Gacaf-aoir

a) Achos nz=i: .;
ochw chwithz= J/ | ,2‘\
Lo 3/

= (/' i 02\

)

Ochr Dae =

(1 8)

[ 1 Z AL K i P = .
Mae'r ochr chwich g hajz ir achr dde feliy mae'r
narsiad I wir ar &d/rar n=i

udwuwn ,—a\)\d( hafanaAdn wir ar qcﬁf/ n=K, t—e;\u

Mmagc /| 3'('
Lo 3‘)

Ot \fth In= ¢( e |
\o 3)

= £ ANTAREA
k 5] LaZ)
2K

/ ; !;‘v /|

(K o 3% Lo 3/ m
- /i+0 a + 303%- a))

OT 0 o + 33%)

- /1 2+3< -3

k ) 3K.Ti )
= /i 3"“‘*- ‘\

\ v) 3'&1’i )



= Ochr pde V/

| F eib: A b anuﬁi’hiaa\, ma}:'hematcgm / maér hataliad,

L PN wir ar 33{'@( fob ;a/{‘ann'{— fnsitf{:— .

| B8) Achos n=-i:

| ochr Chwith = g | 2)"
\O

3
Determinank: [ | 3| = (x3 -0x3
| 03

FC‘iEj i J :;L - /3 -2
\ 03 F\o |

- -z
| =[] i
O 3
| Jow Dae = /i 37~
| o J°

| =(1 5-D

o 3 )

Mae'r ochr chwtn ¢n hafal <r ochr dde felly mae'—
L

na fodiac g P U 85{6( n=-i.



FP\ Haf 301

chos n=1| : Ochwchwith = =/, (rx2"7")

(v
X

Ochr dde = 1 +2'C1=1)

= )} +0

| _Maé(.oc\w chwith #n hafal 'r ochr dde felly mae'r

hofaliod qn wir ar _&jﬁer =k,

| Gymemn fad g hafaliod ym wir ar gler 1=K fel

o, é erxd™ Y = 1| +3%~1t

r=i

Gadewchh y ni edvych ar 4r achaes n= K+l
Ochr Chwith = gi Crx2"Y

r=1

- F'é Crxlr—[)] e CCK-“"D xlz‘l'l"'l )
r=i |

= ’5 erﬂ'-')] N LK.-i'!jx’lK‘
L =1

= 1+ 2%00D) + WRADx2'C bwy avwthiad.
= 1+ 2%(K=) +K+1) |
= )+ 2%¥(2K)

. ). + 11(.1’ch)
)+ 2T (k) —1)
Ochr Dde /
FC\\:‘/ \:‘Yuﬂ anm?f(%iocL mut\nemtegd‘, maer hﬂ?aiiad_a.,\ |

Wit ar guler” pob c,a'{-nnrff- posisif o




) A%z /1 0)/\ o 2A-T
| - (21>(11> -2( ) (;

FP Haf 2015

(e 0)
R ><°’>
(D

b) Case n=l. LHS= A'  RWS T 1A~ CI-—DJ:
= A - A& —-OT
| = A.
T‘ne, L¥S s ezvuo\\ to the RHS So the ccyvm\\:;on s
- buwe for nz

C'ﬂ\t case n.,ﬂél \nos been prover\ Vo fou/t o)

Assume Eth;E Ehe e?/uabor\ i5 true ﬁ:r r\.—‘C so that |
A% = RA-(K-DT

Let ws ook at ghe cose n T
LisS= AXH
= ACAC)

A (KA —(K~ I)I_') by the {no\ucb'\ae Mpo&\esis
KA* ~CK-DAT

(A= (K- A

K(2A-T)-K-DA  fom part (a)
WA —KT ~KA T A

(K+DA-KT

RF VA= ((KHD)-DT "
R —Sj ((m&rQCMBbCQ\ \ndmhon, the e%a‘:’oh 5
WS+ Whedfor al) positive integews .

il

SN U LN T

)i I



FPi Hat 201k

&

xnﬂzzxn,""\'*') X, =3

Let us prove that xn, = 2" +n..

10) case n=i: _x, V)

(voa

2 -
3

(i

/

, (7 P(ﬁsume, that the resmit (s bwe for n= lC

so thak Xy = 2% r K.

(\) Lek WS (ooK a\: l./lne aest skep (e + 1),

XK,*,'L by - K + bq o\e{'\mhdn
z Q-CZ,KfK) K+ bq (he_ inducbive Mfoﬂﬂcﬂs
= 2% pak K|
= 2T k)

Wk\c\r\ aqrces with Xp = 2™ 4+ n

for n=K+ |,

cvefo\re by o\%éma\ﬂ;m\ {nJMcl:s'on

"
7 \cn = Z" rn  for all posibive integers ri.




| FAdaf 0V F

) | Achos n=l: Mae qQ™—1= ‘1' |
= ?5

: I“\ae 8J“ (hanmdv\ﬁ
_Yn wir ar gyFer N =

‘f’jﬁ fell J Mae rjosoA“‘fL

-~'~-~~‘,'_‘C‘dme'w°h boAd ﬂOSOA‘“A-Jh W\rm'_jﬂfcv " K_ Felj
mae q%—) Yyn (ho\?\hodw:! ag §.

ﬂ»?“-) )
gx9° + 9
T8C1) »r(?V- O

o YV\ O\J\’ hJPOVVBSB an\«dﬂr\a\ mae 7% "l n (l'\av\v\aclqﬂ
| ag &, Felly 9= - 8p ar gdfer \/\Uw r\Fchav\ P

819+ Bp
“ 3(7“’1—19)

c‘\(.f\ ___.'

;n ;u éu

(’e\\q ‘1“ )”

g”ju

Mo T¥—| fely yn Jiwosifo g_ Fe'bn

rMY\Y\aAWJ 09 3. Mae hynyn m%\ r ac}usn \C+l
! f(’.\\j {fVV\:\J ANWY W\ac\_ MMUt\embejol mae ? -"l Jgn

| Pnannadwy aj 3 ar 33{“—’Yp0‘0 Cdfawm{— ,oos. hf n.  ,”“

@Mdltl 'e'“d% - www. mathewukc& Nl




Fei taf 2018

| Kchos n=1t Odw chuith= & 2

| rr i
- \7—
o=
 Othe ddez 1CiFNCIXIFD
| x 2x 3
6

= |

N

Mad'e Adwg odne gn | Felly rydym wedl profic achos nzl.

Cgmefwn boA y Sosoo\\od g0 wir av asfer n= K Fc\ boi

X = KC&C+D(2K+D

. .

GO-AC\M:‘Y\ Y 55\:3"\ C.A_ d( 0~C\’\05 n= K_+i 7

Kt

Othe chwith= &) 2

rd'

g_ 8 >+c~t+ ot

= u\( +D(2K+ﬂ F DT Evwye |
T 6” " o UPM%BWTﬁA
| ;;K.LK- 0 U-K.fﬂi) + £ (’_K—"'D_l
e
= KK+ (2K+D Folkrn>
- (xc»rDLK(sz Folk+)]
= kN[ 2K+ K+ 6K+6] -
9

WWW*'N”U ; "'E'eg« BT




(KD 2K FK 6]

6 -

(K1) (230 K+2)

W

: ©
e (KD (kD)

o

= (kD) (Kri)+ D 20K +1) L

| e
2 Ochr Dde, -

| Trwy anwythiad mathemabegsl gahwn ddwewd fodk

2 aln+0(2nti)

.
=
5

=1 o I
o qufer pobo cyfanwf positie n, S

] - S E— S
e A

- www.mathemateg. com_

 |@mathematey



O
FP1 o oA

) Adwss y~n=1: Mae 5™-C¢D" = § 1))
= & 4 7
, =6 .
Woe- & s "r'\f\d\.*(\l\o\c)wb\.\/ﬂ d\c{\/) - %Q&L‘i]
e 6-05&)(5«\.6\0\ S~ (GONT - e r
s, =1 -

(Aﬁ_(\h«rv-’UL‘ \')OL\ ‘-3 %-QS’”C(L\'C;‘:/\ S,QNT WA A cmé&r

’:C;KSK S-\\V-i' (—\)

= Cxs™ - (LK - 1Y)
l\/‘l\ /Eft‘\‘-@‘( \\/\.6@,0‘9\—\’3/9\1& &60\\0* ; (\;t‘“& S-\\\—ECE
uO\z\ T evoveadao « n G g&k&\ﬂ SV -)) P
L/\x\r AN G\ onn P
\J/A& SKM C-O\')\“' 1 265%™ ) - Cf
=C(5V ~»)

?V\o;x; b“ﬂ — L - )Kﬂ gwwj “ZT" vabs"-'ﬂ

‘-@( o RS ’_\\‘\“/\/ M

MMLé—Ma_&e.ag\, SN Sq\‘ C‘J)

C\_\'B e o WJ %M\(Jd

:;) AN UX\"’\N o
ao-y\ “(\\M'\,,\a\)\,uutj

6‘\‘)%\_&% ™ .
QED.





