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ABSTRACT

Modern Mathematics advanced during 19th & 20th century. Vedic Maths was
developed and used about 2500 years ago in Astronomy, Architecture and Building
Constructions. Zero, Decimal Systems and Algebra were in Vogue. Simple Algorithms
were developed to solve complex problems. Simple techniques of Vedic Mathematics
are based on sulb sutras. Confluence of Vedic Maths and Modern Mathematics
knowledge may help in promoting Mathematical reasoning and innovation. This
paper presents basis of Vedic Mathematics in the perspective of modern Mathematics.
A new multiplication algorithm is also presented. Pattern based computing may
enhance computing speed. These simple techniques will help in developing inductive
reasoning and mathematical skill in children.

Keywords: Pattern based Algorithm, Vedic Maths, Mathematical Creativity, Inductive
Reasoning
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2 F HR R fhd W wgEd T @ dEEd(Associatively), famo( Distributivity),
feefoea foavetmm # oo, wia, Twafag femi Tshal 9e=M Identity, 3R =gfaehd Inverse S
F SR W TR W UEI € Sl W o

ﬁﬁz‘—ii@ﬁ%aﬁmmﬁ%aﬁmaﬁa
Hewqul B1 TR geAiAs sl & fog
gefea daftm (i@ @fes  favermon)
e qul SURH Bl 2500 ¥ o of<sh o oA
o g7, JaeH | Wl 3 STHRYd AR
STAEH ® 99 Y U TEA 1 TIH W T,
fafear enfs) o, forem, 9, wom fafor & wfor
T JAN FEE E H B o1 e e S|
= | oAt gEfed ol 9 39 ha ° TS
qcheh fage™or &1 TS ygfa 9RdE ¥Os |
foerfaa g2, S R & for wewgul 2
2. 9E&AT wuTedt

STIARA ST O YA: Wihfdeh GeAnett
sk € Hifa {1 W it § ek Tor
1 zEd @fmfed e S €1 dfss o o
3h W W -3 Th §HI H HARK
(IRTeAeA) M1 Y Tehd 8| SHH TOAI-TI 5@
STt o feRe ot emeR wen wogwE €l
el W foe wiqaed &1 g w1 gfe 9 afkew
MU <IHEd YOl T d B

3. SSNIUTAE GEITaar

TEI9RA  Tehet i el G aarn T4
THA 3F I T, W e oIl H Sfed 9
sifre Bl TRA (SFT) ARl hl A F SR
A o5er #1 fa-aer wed 21 39 fafu @ o7
T AT W9 SR GE oM o)

SH-TE A1 fa-THed &wH 9 10 H1 THh
(10’'s Complement) fHetan g

W GEA U2 W Aasw ofie o & srafema
e fag fam, S fafmear (Commutability),

fasm oo vy gfsemt

Commutativity:a+b=b+a,axb=bxa
Associativity : a+(b+c)=(a+b)+c, axb(xc)
ax(bxc)=(axb)xc

Distributivity:ax(b+c)=(axb)+(axc)

Identity:a+0=a, ax1=a (Integer,acI)
a+0.0=ax1.0=a (Real,acR)
a+(0+j0)=a, ax(1+j0)=a
(Complex,a€c)

- -1
Inverse: a+a=0,axa =1

aeloraeRoraeC

(Integer / Real / Complex)

4, Jed GA
Afeer T & 16 SR /BT 7 3R
13 S
RS E
| T T (e fred o @
3AfYH)

By one more than the previous one.

2. Tifael Taqeer gem: (Srufq |+t &1 9 |
IR Afqw ofw F 10 ¥ )

All from 9 and the last from 10.

3. Ted T (eruiq Sed ofent @R foeden
(Cross wise) 37 &l T[OT &)
Vertically and Crosswise

4. WEd IR (s1efq et dfed el Tet
Ui ¥ a8 T Alfed HE)

Transpose and adjust
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11.

12.

13.

14.

15.

famm wertor-famm eny afsert

I W G (i S AR §HH
g @ A I =)

When the sum is the same then the
sum is zero.

STEH A (i A< TH Su o
g A TE g E)

If one is in ratio the other is zero.
Hehol Sashe e (e siig T 3R
T )

By addition and by subtraction.
qUiquiear (Stefq qufar a1 sTquian |

By the completion or non-completion.
o e (g fawmae @R
HHIFATY)

Differences and similarities-

TreRAY, (AT FHH BT HE FF HT)
Whatever the extent of its deficiency.
=fte g Fafte (AUl 79 ALren Feqol)
Individual or the whole

SR S (e S S o
)

The remainders by the last digit.

16.

o = (T ARG & U% @Sl
% S € US@Sl 1 ANTHA)

The factors of the sum is equal to the
sum of the factors.

5. 3u¥A (Corollary)

1.

< Y T U VU Y

HTEAT 7. A AEgH IR
o = AR
forsad e w4 8. TRYHSYT
MR TaTad 9. 3TIaRd
shelel: Fxieh TUA 10. == TfUrd:
A 11. HIEAHMATSRT
RICECGIEES] 12. oy
13. TfUd: g
= Tford:

W, IUYA IKd: Micro-operations g, s

TF UYod & e W %™ H fou 9H W wH 9
%9 G99 | B T Thd Bl

Yod foam 9 89 W gw= TidE

R w § Sfke wEgen w aed
FgR § 3 faftml § "M s w,
WY HIgR § G ety o ded-ener
U 1 T @S A gerd g €1 s o

[ g S (e A AR o e 5 ama Aed 3 geeED w5

<A ¥ wEel (SU) T D)
The
penultimate.

Th T E (i e o @
F7)

By one less than the previous one.
T See: (AU ATEHA T OEHA
T ¥ oA # A )

The product of the sum is equal to the

ultimate and twice the

sum of the product.

1.

foreTe B 2

3B, B 3BT IR 39 fawa =1 99|

TareRe™ (38 32 ‘'fafed Ted: =
9" H WA wW )

39 Giepd 1 3TN 5 9 IUY AfUE T2
3Tl 1 5 ¥ B 3Tl § TR 3T Hi
Hfshard 3 & foIe g 81 39 YR ww
foeRd (5 € BIR) 3Tkl o FW IR AT
= fha S @1 wen & 5 oi% 9e
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% SN foTeha o T |, SH RO A fSqsier 1 ofisth P €1 UEUTRE AR

AR U §& ¥ Yed W YA ¥4 H (Fi) F i F1 T8 I B e g
e U Bl @1 @ UHN ¥ I 2 .
n, = 6314 = 6300 — 14 = 6286 5. Taltaad qawr sefiq fiod of® 9 o

st forepe & =9 (5, 6, 7, 8, 9)
3T 10 H TH B H for@ od €,

Z.W Vertical Product T
MU (Vertical Product) e 3TF (0, 1,2,3,4) 31 | EH S

2 : 2 % i i T e W@ 2,
x3 x3 xb ST
6 6 axb N =23578
VON = 24422
3. faeien, TP (Cross Product) 6. T = T N g, (et
faefer, UTT T AT (Sum of Cross fusell ¥ W &H): q G & O
Products) FW T TS TF @S W (Fem)
b + WO A B, R S shiem W, R di=
S 53 A b e W, T Fiew F WA A o1 F -
1><2 c><d FIFO ‘9o ST Yo Q' & SfER W
(2x2)+(3x1)=7  (axd)+(bxc) ;Ta%" Eg T TH TH-TH HleH A
=a  fade[urT  (Difference of Cross QETFW kSl o
Products) m, m; m, m, mi m,
ol — k, ki Kk k, ki Ky
2.,3 ay,b (T=R-1) (TR-2)
1><2 c><d - = —
“(3x1)= d)—(bxc) T T o
(2x2)-(Bx1)=1  (axd)—( K Lok
4, Truetier (WUeRIOT frqw & wad o) (73-3)
+ OGS THLH el
A P2-1 2P  P2+1 - — _
A 3 4 5 m, mi mo m, m; m,
k, ki kg k, ki kg
2 P21 (/-4) (-5
P 3 3R WS 1 [UHEA 5 Hehld
R e Bfll g TN AT 9 el ¢ H
2p Tl SR W H R
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7. islich GHSIT=

9. UM T Fewmst H YW FAH & fau

AxB=C A= aya, frefafad sufwa w@
B=b,b, e Hemel & fasgfaa w faal
A AN = Za o FH H TF % F WM Ted 8L
B #1 &Sl = b, Eagicl
C &1 Sl = X e YfhA &1 UREY A€ W 3iefEl IM A
T AMMEA BH W = Za, + b, =3¢, ey
& UAwS B9 W = Ya. x3b, =S¢, e 3tk & T et o ford|
GRS o g fder 1 of g (el wHid) o
EIEICD Sfistieh 3R B BT o1k WH B A for
A 2 3 5 A 23 5 , . .
4B 41 2 43 xB xI 2 X3 o Tl el 2 i U o o
C 35 8 C 276 15 * e fol
o g fde’ 3 of W oIk wex 3w
=t % 99 fore
quifek G (Integer) !
a, a 2 8 2 e T YER FX, 3R Afqy 3k Ik TEA
+b, b, +1 2 +1 2 ™ &
ar&dfasd &l (Real Number) o fosmfod AMTHA T EIHIT HI
2859 3141 R, =ab; fori=0, ..., 4
+17.40 +23.40 Riiy=ab, +ba;; fori=1,...,4
45.99 54.01 Rijp=ab;,+bja, fori=2 ...4
54.01 - 45'99 R1(1_3) a; b -3 + b1a1_3 fOI' 1 = 3, ..... ’ 4
afg g&A (Complex Numbers) Taepetd Rigs = abs+ba,, fori=4
RN
& axb=(asazazaa; ap) x (bsbybyb, by by)
23+j1.3 23+1il.3
“45-38 _+?__ =[Ryy 1 Ry3: (Ryp + Rgz) 1 (Ryy + Rgp)
68-12.5 M (Ryp + Rgp + Rop) 1 (Rgp + Ry )(Ryg + Ryy) 1 Ry
ST = 72-25 Ro]
* Koo
=6.8—-j2.5
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ay ag a, a a, 9¥H Hem

R3p Ry Ryo g fdw" (d =
| 0) TUERT

Ryp Ry Ry gt fofer” (d =
1) TUERT

Ry Rsp gara folewt (d =
2) TN

R40 a@?j ﬁ'qtaﬁj (d=

3) AT

Ry Ry Rp+Ry) Ry +Ryp) R+ Ry +Ryg) (Ryy +Ryp) (Ryp +Ryp) (Ryp)  (Ryp)

ARG EARE SR ¥ S Fen (n-1)
TIfaa (Carry) %1 oI ik ¥ Sigd & T e+ (T sitg) wfshan & o 2 x
w o 3 < T R R (n—2)(n-1) Sie ¥ &)
axb *Rjj C T UER n+n(n-1) Fq n2 PR ik
azby (n-2)(n-1) g AHAT TewTH 2|

Se-TuM Uik guE 7, oifed | fafu @
TOF & & TR W TH 999 § (Parallel)
TOF g B 39 YR T ae

azbs

arb) Fed -feden, O ugfa @ S
A =(a,a;a )
arby B =(b,b;by)
AxB=

a, x10% +a; x10" +a, x10°)
x(by x10% + by x 10" +a, x10°)
=(a,b, x10* +(a, + b, )x10° +a;b, x10?)

agby

(
(
(azalaO ) X (b2b1b0 )
(
(

THEFC: e i TIH.W o n? T +ayby +(a,by +agb, ) x10? + (a;by +ayb, )

X n(n-2) Sig URHFAT & Tedt 2 x10" +ayby x 10°

o & n o n(n-1) = Ryp x10% + Ry x10° + (R, + Ry ) x 102
\_rﬁ—sf f . %'I 2 +R10X101+R00X100
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3ETEAOT : T SAHT YuTieh HEATS T IO

xb = b, b; by
a 4 a
b, b, by
Ry, | Ry | Rgo
Ry | Ryg
Ry

Ryt Ry 1 (Ryg + Ryp) 1 Ry Ry

femutt : a9 #d gag Ak fedt ff o w9
% AN H I SARi 1 T W B Al T
3% Bfaa & €9 | 9 3R & wWH & A o
S[g I B

arEdfaes Td |@HgT ( Real & Complex)
HEmad W T
a=ajapa_ja_, = (ala0 ).(aflafz)
xa=b;byb_;b_, =(b;by).(b_;b ;)

a; a a_ a,
b, by b_; b_,
Ry Rygo R Ryo
R | Roy | R
Ry | Ro
Rio

Rip Ryt Rop+Ryg) t (Roy +Ryp) 1 (R +Rop) Ry 1R

ITEI0T-1
St HEAT- 12.38 x 21.12 = 261.4656

1 2 4 2
2 1 1 2
2 2 4 4
5 6 6
9 2
2
2 61 4 6 6 4
=2 61 .4 6 5 6
3alglUul-2

qag (1+j8) x (1-j2) = (18 +j4)

2 i1 i2
1 jo j2
2 0 4
j1 3 2
j6
2 g1 (0+j6) = 2 : 4
2 j(16) (24)
(2+24)+j(16)
=18 +j4
art wfsrar ToE wfdfwan & fauda 2
ISTEI0T-3
14.20/2.3 = Q=6.1 IR =0.17
6 1 Q
2 3 Dr
1 4 2.0 Dd
1 2 8.0
4.0
2.3
17

Q=61 and R=0.17
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et smeamita wemiigy D D D

4 1 b b b
FfE TSTeh T 10 o1 UM G & hile & 27eifq D D D
9,19 (10 oM - 1) &, @ "m0 m2a0  miao
D 954 &1 8, Q WISHHA @
Q:(qlq2q3 ----- )
QZE n=D-bxq
9
9xQ=D Rq; =1 +q; x107!
10-1)Q=D
(10-1) di1 =Q[ (1) /m ]
10Q=Q+D
D Q D 1(D Qj t =R[(xq;)/m]
Q=—+—"=—+—| —+—
10 10 10 10{10 10
_b,b,D .. Fetd-1
10 100 1000 N
D=d,d, 7 5= {QR}]
=d,d, /9
Q=didy / e D=10m -1 S (9, 19, 29, ....)
:dl.d1d1d1d1 Q__ (O qO ql D
+.dydydydy..... m rOrl....
dy.(dydg )(dydy )(dydp )-eeen b
L= Reminder(—j
3ETET-1 m
2_.2,.2 2 Lq; .
. =E—=—t—t——.... i1 = .1 = Reminder
@ 27910 100 " 1000 i = ‘m i
=0.222.....
5.5555 =Rem. []ﬁ‘ j
(i) Q=-—=10.9999

b TEIA-2
afg o9 =b 7, NF m=_ Yl ek Wﬁ%:{Q,R}

TE 10 H 0 H HAG 21 D 9T @A
. Rk D=10.m+1 & (11, 21, 31, .....)
21 Q WNFwA 21 R 99 e B
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TH-2
0.99-q1-
Q:L{< oh )} w2
m

m| 1. (1o¢w+1)@rﬂm%{'b€m%,m=%

D i|59i ’
=Rem. — i1 =D
o [mJ G =G A b=10
ri+1=Rem.[%:‘[i (10+1)Q=D
+ : _D_Q
-y 1010
Q=0.9p919293 :2_i D Q
10 10{10 10
a1 D D D D,
3@ 19 | w3 S10 102 10° 100 T
Q:i b=20 m=2
19 If€ b=m.10

| =—=—= D D D D
20020 r=1 Q- _ N _ .
-10 2.102 3.103 4.104
n=D-b*q =3-20%01=1 m-10 m=-10% m m

% =Q[(nq)/m]=Q[(11)/2]=5  zrrurs
=1 q,=5

=1 q3=7 Q:%

=1 q4=8 3 3 3

5=0 45=9 000

Q=0.1:5:7:8:9:4:7:3:6:8 ~03333..
(tr..)=1:1:1:1:0:1:0:1:1:0 oo
(919p--)=0.1:5:7:8:9:4:7:3:6:8 s

Q=0.1578947368 Q:E’ m=5, b =50
AT in{O.S—E+£—..1

Q_§ -5 q1=§—3=0.4 " in inz -

49’ 1 =23-50x.4=3 q,9--=0.1:0:2:0:4:0:8:1

Q=04:6:9:3:8:7:7:5:5:1 r1r2...=0:1:0:§:0:4:0:3
(BLy...)=3:4:1:4:3:3:2:2:0:0 — 010204081
(qlqz...)=0.4:6:9:3:8:7:7:5:5:1 —0.09803921
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T & Haed ded-

Hem EC) AW
n, 1009 1000 +009
n, 13 10 +03
n, 1009 b, =1000 b base
n_l:T }1)2:10 mzi_loo = b22
4 Thi-
n +d, b, m = LIl
b,
n, +d, b, base,
sn; :md, :d;d, b
mn, :sd; :d;d,
3TYAT 3STELUT-1008 % 96
=1008 +d;=8 b;=1000 m =10
=96 +d,=—4 b,=100 s=1

W. sn; : md, : d;d,
TUA®RS: Ny X Ny =
=960:8:32 = 96832 = 96768

mn, : sd; : d;d,

YAl sn; : md, : dqd,

=1008: (~40): 32 = 96832 = 96768

T (Ffd)

n
XN,
79 & % b, =b,=b

n; xn, =(b+d; )x(b+d,)
=b%+b(d; +d,)+d;d,
=b(b+d, +d,)+d,d,
=b(n, +d,)+dd,
=(ny +d,):dyd,

Heatsa (Concatenated) oH%A
+d, b,
+d, b,

ng sy ny=sby+d;

S,  Ny=sby,+d,

m, = b,/b,

n; xn, = (slb1 +d1)>< (szb2 + dz)
=5,b; (s,b, +d, ) +(s,b,d ) +(dyd, )
=s,b;n, + s,b,d; +d;d,
= (mlsln1 +5s,d; ) :d,d,

{@#ft $R b, & FER forde HY @R
d,d, 71 36 o T

HT-2
b, =b,=105k=1,2,....d
n; x N, = (s, + s,dy) : dyd,
@it SR k o fwe w SR
d,d, F vEE o )
T gt &1 o
n; 503 +3d; by=b s;=s
n, 496 -4d, b,=b s,=s
ny 497  -3d; by3=b s3=s

b =1000, s =500, m =s/b =1/2
%A LHS : CP: RHS (WHMIfSd)
W =n1 anxn3
LHS =3l §&1 0% : m2b?(n, +d, + ds)

1

=—x
4

496

(10)(503-4-8) == =x10°

CP w&1 W& : mb(d,d, + d,d, + dsd,)

ixlO3 ><(—12-|—12—9)=—§><103

RHS =#f ¥ : d,d,d,
= (+3)(-4) x (-3)
=+036

famm geer-famm vy afsent

a9 10, 3Tk 1-4, 2012



XXX XXX XXX foreden = faf @-
T%d — 1HS : CP : RHS

— d=d ds, ds
124 : 004% : 036 xd = 4, s ds
2 2z . d2 : d3
- 123 : 9%L : 036 2dd, 2d,d
2 2d,d,
= 123 : 995 : 536 d? : 2dd, : d*+2dd; : 2d,d;:d}
TS (503 % 496 x 497 ) = 123995536
U (Cube)
RS (Square)
. TR HAA H@Te;ﬁ F OAEA Bl 3EH (a+b+c)3
SEANT T TR F T , ,
=(a+b) +c®+3(a+b) c+3(a+b)c?
532 =a% +3a?b +3ab? + b3 + 3 + 3a’c + 3ac? + 6abc
3
=53 4 =(d, d, dy)
x53
106 10° 10* 10° 10> 10" 10°
52 :2x(5%3):32
d2 dl d0
25:50:9 d®=d3 3d3d, 3d,d? d§ 3did, 3d,d? d3
=28:0:9 + N +
=2809 3d3d, 6d,d;d,  3d,d3
Ha-1 d3 :3d3d, : (3d,d? +3d3dy ) (df +6d,dydy ): 3d7d, : (3d,d3 +3d,d3 ) :df
n=a:b
n? = a2+ 2ab + b? a“i‘qﬁ (Square Root)
FT-6 d=(ddy)
n=a:b:c

n?=a’:2ab: (2ac+b?) :2bc: c?

9312=(9:3:1)2 1. Rst Sﬂ'{@;\;a;mﬁﬁl
:92:2><9><3:((2><9><1)—i—32):2><3><1:12 N LHS%A?\BTWSRWWW
=81:54:27:6:1 4. RHS % < 3f# & 12 &1 2(SR) ¥ «m
=81: 4: 7:6:1 2
+5 +2 5. 9N Wi SR % A SR W F® T4 SR
= 866761 Exleiiieri it o iy
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EEU3ul

4489 1 T TeRTed
44 89
6(2x7x6) 7
SR = 67
TrerruTafa
g s o v z
y2 =72 _ 32
- (2+)(z-%) —
HRITT
T : X y z
A : Xy Vi Z
B : X, Vs Z,
(A+B) : (X —y1y2) (Y2 +Xoy1) (212,)
Tan A N
X1
TanB =2
X3
Tan(A +B) = Tan A +TanB
1-TanATanB
Vi, Y2
Tan(A +B)= X2
1— Yi¥a
X1X
_Y1X2 T ¥2Xg
X1X2 = Y1¥2
HIUT
X y Z
A N X1 i Z;
B : X2 Y2 2
(A+B) : (xx2—viy2) (Xiy2 +X2y1) (zz2)

60° 1 NC)
45° 1 1 2
15°=60°-45° 1++/3 3-1 2

30°=45°-15° 23 1 2

Sin(A+B) : SinA SinB + SinA SinB
7R - T T 1
Z; Zy Z; Zy
_X1Y2 T X1
(z12,)
TMET (O [@T) T TR0

(3,5) 3R (2, 3) ¥ U@ EF orelt @A &5
HHILUT (equation)

3 5

2 3
B3-2)y = (5-3)x + (3*3-5*2)
3 W 3 W fde 3i®
y=2x-1

A W

1 1 1 1

x+3+x—8:x+4+x—9

@ FH9E 1 9 LHS 3 RHS =M 3%
TR T Al (Y = wE) 3ugs A
2x—+5=0

5
X==
2

formst

Vedic Mathematics T @l ARdl Fo0
aﬁﬁaﬁwaﬁw@%ﬁaﬁwﬁrﬁw
& g AR TeeH 9gn dfkew T § s
tet e ¥, fERe ¥ BRE T st S
SN UY hi SNSaeis gl feRan w1 Gehar €
sﬂ@mﬁqwaﬂw%m%lmﬁéﬁﬁ

fasm oo vy gfsemt

a9 10, 3Tk 1-4, 2012



TEEM Y B ol 3l €, 9 TH STIhie W=
(Inductive Reasoning) F&d HEz eI
(Deductive Reasoning) ® & Heheqistl
SMYR TR GihaTT i B & ¢l T
ATEIH UE: STIhiHes @ 1 qiomE @ (M
L Keedy 1965)1 38 YehR TIUMIE GHICHR
F1 ThHH e Jod TR 21 38 g G
T &1 R 3@ w@ € 3o eifafe afcsw
TOTd T W OAT i SR W H Wehd €, e
TR R W | * foaw e fdew w3 A
T S St Sl 3R @ A Wehd B1 GO
M ikl i &R R B dielis 9 geme |
HI T MU T Hafad WE R H S R
Thd 21 afek T o depd ® o, s9ga U
T ¥, Teiige 7@ e T R 3| gen e
MU THE Tt 1 fafy 1 qigwia giar 21 7
Tl YHR 1 OIS ® fou we-gay e €,
AfeF Ui TearH ® 9% THEN F T g
IEME B B 3@ Al & o1 o fenfefa
o 1A d= (Inductive Reasoning)
LA B, Yol agi|
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a%-1 dfger o g T BT g S
W A B R

Hidere-1 afger i i i Yed faem ™
M T W GOET 1 ooy T g1 o
e Sfeerdl sl |9 e i STegaehdl 2|

ag-2 afger ford W gt 1 s, & eH
1 g a3 2l

JIqaR-2 T & dSlich ol WA & selich
% G = I | AR TE dislih o Hd
T & g B U A 2

ae-3 afess Mo o fernfei § qifees d@=
3R gorreashar ¥ g el

yftere-3 dfess i womr fafeei
fahed 3@ 21 odfwd @@ dfes 9= SR
geHreHshdl o ferat gfg et €, @8 o
faw 21 afess o 1 Thet TR W gea-gd
1 e yEfed fran S Fehar 2l

famm wertor-famm eny afsert

T4 e TR W A S
FEX T FT faHmE Fad

fqaR-4 WEHl WU w we e
MU AIERISTIREA" 1 SFowel FRel H&
q w9 Bl Sed uHRd, fadew quete 9
& i@ fadsme™, iwlE oMuRd  ANTRS
SH-HEHRITNTA  FRT0T T d% e
(ALU) & wIie S ®ehd €| zH& i
et ot g W1 wehdt @ fEe emeR W
Yo e e AEFSRYA R S 9d 2
I U

39 ofe@ | fowa wewr &1y fwan
2, I I PITER THIEH & ferg g
gl ¥ W W T, fEew onfs 9, qon-wm
R Bravitafa & wfdma 3t ko T
gl U e @R qeTaR HIEhISReH &
% T FogeX 9@ ° ALU o =g &1 5
g&dl ¢l I8 WY &1 off fawm 21 afkew e
¥ U veuH oo iR GE/STg ® SFER
AT FH ° o § or-fawed @,
TeTeHeR T 3R TEER Yo w1 faehm g
wed
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