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Abstract

Fractional integral and integral transform.By L. K. Arora, Department of

Physical Sciences, North Eastern Regional Institute of Science and Technology,
Nirjuli, Arunachal Pradesh.

The object of the present note is to introduce the general integral transform
associated with an H-function and to find its relation with integral operators asso-
ciated with H-function due to Saxena and Kumbhat!*]
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" Abstract
~ On the derivative of the multivariable I-function. By R. K. Saxena and
Yashwant Singh, Department of Mathematics and Statistics, Jai Narain Vyas

University, Jodhpur (Raj.).

The aim of this paper is to obtain some formulae involving the derivatives of
the multivariable I-function due to Prasad(®l.
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fgead guftz ¥ feaz farg ahg
Fo HAN qAT AT Fe srafiran
waE w1 fraa, adagge (ve o)
[ sreq—srreq 1, 1992 ]
SR
sega 997 § 37 femad gafez ¥ feax farg w¥m £ ngar 73

Abstract

Fixed point theorem in Hilbert space. By K. Qureshi and R. K. Awadhiya.
Government Girls College, Narsinghpur (M. P.).

In this paper, we obtain a fixed point theorem for commuting mappings in
Hilbert space, satisfying a contraction type condition.

AR, qra5lel o1 @rail 7 feqe faeg wig & fag go afenm s &Y E
sfrmaitl & §3 aiurq fgaad 7afz & fag wicq fpar § | weqa weda § gw fgwas
gaftz & fea farg a0 A eqraar 30 A gAR w9 freaaqg §—

sy : 74T 7 E fgaas gafe § @ik sfaa, 93, aRkag g am@rfs £ K-k
G : K—»K ¥ fyrafafaa sftaeal a1 gfez g1 d—

() F&TG ¥ #wu fafqer gar g
() F=I#R G*=wgt I g% &acans gfafaao (identity mapping) T
(iii) ||Fx—Fy||* < a||Gx—Fy|| [|Gy — Fy||+b ||Gx—Gyl| ||Gy—Fx||

|Gy —Fy||* [I| Gx— Fy||+||Gx—Fx|[]

Gy—Fy||? dl
telior=Hli+ ]




100 ¥o FA qAT Ao Fo Hafhar
qued x, y e K, ¥ f&U 981 0<a, b, ¢, d<l, ¥4 & g+-bre+d<l.

@(v) T fF xeK T wieatd g 8 1€ (0, 1) AT G pyy=(1—1) Gx,+1 Fx,
eis quis & ¢ n>1.

afg aFT (G} (Y 0% fargu e K F sfwwrd giar § a1 w sfedin gwafos
feag farg @ Faa1 G &7

gqafa

zfgrail] ¥ fagerar § 5 femad sasw & fFaT x, 3, 2 % Ao aur s gen

A% frg
14 (1= )y —z][*=Allx—z][*+ (1 =) |ly—z] [* = A0 = )| |x —p[? )

FAT n>1, ¥ WC Grpyy=(1—1) GXp+1Fxy AT Gxpyy —Gxy=1(Fxy—Grx,)
4fF {Gx,} afraTw FAT w1 1€ (0, 1) H

{Fxy—Giyg} — 0. )
aq
: |Gxp11—FGu||*=||(1—1) Gxp+t Fxp—FGul|?
=||tFx,+(1—t) Gxg—FGu||*
=1||Fxg—FGu||*+ (1 = 1)||Gxa— FGu|[|*—t(1—1)
[1Fxa—Gx,||? &)
q

[|Fxn—FGu||* < ||Gxy—FGul| ||GGu—FGu||+b ||Gxy—GGul]|
||GGu—Fxy/|+c¢ ||GGu+ FGul|?

|GGu— — FGu||? [||Gxp— FGu||+||Gxp— Fxp|]

al
+ [Gxa—FGu

=a ||Gx,— FGul| ||u—FGu||+b ||Gxp—u|| {|](u—Gxn)
—(Fxn—Gxy|[}+¢ ||u—FGu| |2

[u—FGul|? (|| Fxp— FGu||+||Gx  — Fx,l|]
[|Gxp—FGul|

< @ [|Ga— FGul| lu—FGul |+ ||Gxg—ul] {|[u—Gay[

al




femaz anfer feax farg sig 101
+{|Fxa—Gx,|[*—2 Re. (u—Gxy, Fxy—Gxp)||+cllu— FGu||?

4= FGul? [1|Goxty— FGul| 4| Gt — Fixy]]
+d 1Gotn— FGu]] . )

(3) & (4) #1 77 <@¥ 9z 2% frem 71 wifer DT

G2~ FGul[® < a [|Gxa— FGul| |lu—FGul| +b [|Gxy—ul] {[lu ~ G
+||FXg — Gxp|2—2 Re. (u—Gx,, Fxp—Gxp)}+c||lu—FGu||?

g [=FGul[? [|Gxp— FGul| +||Gxtp— Fra|]
1Gx, — FGul|

+(=D||Gxn— FGul|— t(1—1)||Fx, — Gx, |2 )

(5) T n— co T@Y q4T (2) & TAWT FIX 9T
\lu—FGu||* < 1 a||u~FGu||*-+cllu — FGu|[*+d|ju— FGul|*
+(1—1) ||u— FGu||*
=[1—t(l—a—c—d)] ||u ~FGul|?
d4fF te (0, 1) T4 a+b+ct+d<1 ¥a:
u=FGu (6

AT F (ii) FT ITFW FIF 9T

Fu=F(FGu)=F*? Gu=Gu.
qq:
Fu=Gu (7

aaq gv fe@ad® fe v uw gwmives feax farg § F aur ¢ 1 s9iq Fu=Gu=u | 913
arr 5 Fu=Guztu 797 & (i) qav (i) qar (6), (7) H1 90 FI7 9T g4 917 grav §
llu— Ful[*=||F* u— Ful|?=| | FFu— Fulf
< a ||GFu—Fu|| ||Gu— Ful|+b ||GFu—Gu|| ||Gu— FFul|

MGy~ Full? [||GFu— Ful| +| |G Fu—Ful
G||Fu—Ful|

+c¢}|Gu— Ful|>+

=blu—Ful?

< [Ju—Ful|?



102 Fo FRUY TAT Ao Fo syFfiyar
ST f Qe § | 98 y=Fu T4 (7) F AT HIT R
Fu=Gu=u ®)
oAt u uh swafqss feaz farg § Faan G #1
u7 gq frgadd fF 1 us sfgdia swafass feat faig @ Faur G a1

arar fF v uF sg gwafass feax fasg & Faar G 1 qq

[lue—v]|*=]|Fu—Fv]]®
< a||Gu—Fy|| [|Gv—Fv|[+b]|Gu—GVv|| ||Gv— Ful|

|Gy —Fy|? [[|Gu—Fv|| + || Gu— Ful|]
||Gu— Fv||

+c||Gv—Fy||*+d l

=b [fu=
< |'u—vy||2.

T8 U Faranrg | @51 9 gt 05wy S 0 A sfidtaar @ fog w2 e GRS
o F1 3Tfe quf g1 st 2 \

fadam
1. gfo#mar, wo, Proc. Ammer. Math, Soc., 1974, 44, 144-150.
2. ZAFY, Fo, Math. Sem. Notes, Kobe Univ., 1974, 2.
3. 4%, ©9s Fo, Indian J. Pure appl. Math., 1986, 17, 969-173.

4. @I¥, UHo THo, Glasgow Math Jour., 1982, 23, 1-6.
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H1az Geonifadie aam Svaww fafu
AW FATT AFAAT

T\ fawa, sifvar fafar geaifwar gfrafad), wfaa ane, af fea-25

[ wrg—zwes 4, 1992 ]

°

AR

319 FAEAT F F19T qaifade qary £ qw Gl atra & 05 g | SHET HIFAT WY
afee Fredae gray fedana Qarsmesz zizr 6 wf 2

Abstract

Simple method for the preparation of copper anthranilate complex in solid phase
and confirmation of its structnre by x-ray analyser. By Arun Kumar Saxena, Chemistry
Department, Jamia Millya Islamia University, Jamia Nagar, New Delhi-25

A simple and quick method has been described for the preparation of copper
anthranilate complex compound in solid phase. Its structure has been studied by
compact X-ray diffraction analyser. The green complex has an identical structure
when compared with one prepared by the wet method.

F19Y, o, Frarce, fada onfa &1 Yronfafas avar & groas 7 safeafq § ora-
q0 fawrsw oivg wd AL F mweew fear 0 6F qar fegl) ¥ awe A safeafy
& gl argert w1 frewaa gt Pafr & fear 1 e F o9 ange ¥ enfadEl & gewd @
F1 seag gforarelt oF frar qur §21051 ¥ fear

ST FEgT ¥ gz 3@ v G ag Gt aea qar $19% §eRT F1 S1E qaEdr
- - & °
F (2:1 9T & argurey) fenar sar & @ w9 F @ 9% S 0 a@@d auar § 1 100° 9%
T w77 ax afafmar 9 &1 S & e g% < B g0 a7 wrar 2 o



104 q5T FHTT FHIAT Lo

SATEAT
e : GifafaE e (LR, BDH) @91 HI9T 8% (Hopkins and  Williams
A.R)
qqw - Fredar uFE fedEma YA (Philips). HW 1840/04/11 model,
40 kv, mA T a1 fog & atzrg 0.2 mm
F192-LEF tube
et aUd 3.0° ¥ 65.0°
wha fq 0 010° 20/s (Standard default value)
=12 afa 20 mm/2°6
q1E 90 1 x 104
Fra w9¢ 0001.0 TFE
freee-fada

g 29° Fo

fafa

Y ot A 21 wgTa & faary F arg sifafpar fasor s aw 1007 Ho TF
zraT AT s gAY I g A AL qF @ AW faar wav . awwq ¥ geIrT T UG S« AT
YeFigd ¥ AFT g FFar Tar qar 97 417 AT F 120° Fo I @ TAT

afagatal aa1 wfafrar val & frada dzat &1 gar-gan fFd 3@ F fag
Frdae waay fedama ymangw (fefaer) @ & aan war o g § 9 fafa & s
&R ¥ ¥ §Fa &1 1 4 W0 fRaAr qar | g¥ @F w1 arfeasw fresraw o fHav @ REX)

F Fuc &1 it wAw fafy ¥ fwwen ag 0 ¢ |, N & fag arfas  frewwor & sw
a1 e 1§ fed aw £

fadiam
afugatell aur afafiear &0 ¥ gas gax wao- fedaua §ed swa f5y a1 g2

F19 Yepifada &1 o &z feear war | ag afafpar & sea w1 afee @ga F L
fesbaera G4 Star &1 a1



F19 Qarfasre gamy Y g fafy 105

Iy 1
qEa seg [afeafog %
Cu(C,H,NO,), C H N 0 Cu
50.07  3.60 8.34  (19.06)  18.92

(50.09)  (3.55)  (838) (19.09)  (18.85)

qfzos aur =
vranfafas s qar F19% qeRe F1 WK F AGER 2:1 agwE § frarar wa

CuSO4 .5 H20+2(C7H802N)=
Cu (C, H, O,N),+6 H,0+50,

affar 19 9T 99 qUU GO TITAFEISE fasay 1 100° a3 arfirsatad qar

FfafFar ®F FT HTT THA TAT AIHT SISATFATIE AT aAfy & qHTET qIAT 4T | QAT gAY
Ziar § 5 A aval F ¥ Worefafas steq aror w1 F afialipar saar g

T ST ¥ 2 Eg Y gqafy gu7 o | anriis geraw ¥ fan el arr

1 afas arar ggF s g R S aAfaza sfw § 9w T o, Yewvew ¥ gIaw
ez & =afwa a1 ghr )

SR

frgw
M1, TFo, J. Chem. Soc. Japan, 1934, 55, 1156.
FgT, Science, Repts. Tohoku Imp. Univ. First Ser. 1938, 26, 677.
%%, THo qaT {82z, QHo, Z. anal. Chem. 1933, 91, 333.
gf@ 1%, q@o, J. Chem. Soe. Japan., 1934, 55, 288.
14T, o F4T 421, Tde, J. Chem. Soc. Japan, 1940, 61, 133.
I3, $o, Khimiya Industriya, 1941, 20, 170.

AT, To ATEo, A Textbook of Quantitative Inorganic Analysis. Third
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H-BAA &1 AT
Qo QHo ITET QAT Qo FHo BT

afoe faww, e @manE agfiaraa, fawz (Two)
[ sra—adar 17, 1992 ]
qIw

sega feoolt § w=a & agafeq Hsad & g & § gaar a9 Sfrareay g
ardiser A waa & faq grawn quad,  sTeacr ga, a3afiad od ganad §F S
o oy F1 fafwsr qaral & svd g® Ao, Sfemll od @i, qear qur Rl
grr f&Y o 917 gF 917 g £ |

Abstract

A note on H-function. By H.M. Dewra and A. K. Rathi, Department of
Mathematics, Dungar autonomous College, Bikaner (Raj.).

In this note, elementary properties, transformation formulae, identities and
differentation formulae for the H-function which is generalization of the Fox H-
function introduced by Buschman and Shrivastava have been obtained. The results
earlier obtained by Nair, Chaurasia, Rathie and Gupta and Jain follow as special
cases of our main results. ’

1. sEgrEET

ggafay wEeld gd FEeAnu F F-%A FT GiEEIw g § § guer aut
sfrareqal®) § Hogaw grar fear (¥ freqag ofonfua oF sifea frar s o

Hm n [ ; i l(a,j, Aj; aj)m n+1 (a‘j’ AJ)P ]
by i I(Bj: Bj)m’ mtl (ﬂJ’ BJ’ bj)q



108 Zaer qar W

n
1 T(g—Bjs) I To(1 | aj+4iS)
.-:-:(2’”'1)—1 = =

z8 ds (L)

g rei—gi—Bis) I Flaj—4js)
Jem+l Jmtl

et @, (=12, - P) T Bj» (=1,2, ..., q) &A= zfganfr' g Q91 4;>0, (j=1, 2,
o p) T B0, (=1, 2, s @ TG =1, 2,y W T bjp U=ut D, Ut q)
qafic T e F § aar Hfea-arae S A OE SagE FET & AT AT 59
s wgfaa @ § B Hema wrdw g g

=t yoa § guaw qar sfawaar] yag ot aubm g f5 (L.1) & afgy qa
qETEe quiaar afwaTy & § wafF 60 T |arg z| <0m(2, &l

m n ’9 Y
= A 2 e 45— b; Bj|l— 2 |4
] j&zl !le"l'j“l laj 41 j=i+1| j Bl i 451 (1.2)
H(z) ~ B(zA), z ¥ SETAA F fag (1.3)

A=min (Bj/;), j=1, 2, .., m.

2, wg® g

() %@ &% ¥ Hgww & fag freafafeq qme qoird  sgeue fd ST WHN §
St e # afearer & g fog PRy o @ § W@ R gw gl famn 9w F3
WEI

mn 1(a;, 45; a)ns n+a (ajs 45)
70 B [2 js Ajfs Gj)ns nt+1 \Qj JP]
bq I(BJ’ Bj)m! ﬁ+1 (BJ’ B_] bj)q

— Hm " [Z l(aj+0Aj Aj; aj)m n+1(aj+0Aj, Aj)p ] 2.1
bq 1(Bj+UBj’ Bj)nv m+1 (BJ+GB.71 Bj; bj)q

" [z Wajs 455 @j)ns niy (04, 4f)p ]
byq ‘ 1(8;, B;, By w1 8, B;; bj)q’ (a, 4,1

m n4l
:=H [Z

p-149-1

Z(aj+Aj§ Dy, ni1 (aj, Aj)p
: 2.2
l(ﬁj‘!‘GBj» Bj)ma mt (Bj> 0Bj; bj)q-l ] @2)
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m ol

1(a'j’ A]: aj)m nt+1 (ajs A_])p ]
1(5]5 Bj)m’ mt1 (,BJ’ B]: bj)q

_c Hmﬂ [ , Haj, CAj; aj)n, piy (aj, CAj)l’]

-
29[ 7118, B e, (85, B3 b @.3)
s | 2] (G 95D @5 45 el 49 }
PR 1B B min(Bis By by, (ry 4, 1)
_mtl n 2aj, Aj; 3, ni(aj, A)s (O, @)
(1Y H [ ] s Afs 85, nrilay, Ajlg } 2.4
D g | 2] 6 ), 18 Bidms mia(B), Bjs b)), @9
wat r o gofs 2
' Em n [ . Waj, 4j; a)n, naa(aj, Ajy ]
b 1Bjs Bi: bjdme mer(Bjs By b ),
= 7T [ LB B maa(1—Bj, B3 bj)q] 25)
- LP q [Z ’ &9

W=y, 4j5 @), nii(aj, 4j),

3. TG TATFALA-GA

ag d@rwn gwa § fE (1.1) ¥ ey 4, B, # & afe®1E ot A g Y oft Howaw
FY qfearar ard® gidt 2 3k A-weq 3 dog ga o gred g1 §

IS
Hm n [ z (a, 0; 1), Z((lj, Aj; ‘?j)m n+1(aj’ AJ)P]
b 185> B)my ma(Bjs Bj; bj)q
_m n-1 z(aj, 4j; aj)ns (s -Af)ﬁ ] 3.1
=r(-a) A, |z 1(B> B e i(Bjs Bjs bj)g oY
wgt

p=nz=l, Re(l—a)>0
T 9HTL ag ot fag fRar Srasard 5 45, B; & A o muweas g av s

H-wwra arde dtar § ae Howem & fog g g wreq 6% srawy £
(as —h3 1), 2(aj, 455 @ns nia(aj, 45)y ]

m n
| L
b q z 1(Bjs Bj)ﬂp m+1(Bj» BJ: bj)q
_m+l B-1
oo |

z(aj, 455 @) nia (05, Aj)!, ] (3.2)
z (Y—a; a); 1Bj- Bjdms m+1 (Bi> Bjs bj)q




110 ST T TSI

qa (5.1) Td (3.2) F GAFGL A A FaFi F g geiaa g1

4. g gve § H-wa7 & @ freafafas adafrsd sgeaeT &1 a8

_m n y(aj, Aj; aj)m n+1(aja Aj)ﬁ’ R
%wnhh%%mmm&&WM@“D]

il e g Lo-imn 11(% Aj; @)ns w1 (a5, A.i)ﬂ]
=(2mi) l[e’ T Hy [ 27 (B Bdm mea(By» Bi bidg D

T senims | 0 45 @ v (05 ADp
i _mxlyﬁjﬂlJJp]
e Hpq [ z 1(B; 3j)m’ mt1 (ﬁj, Bj; bi)g
wigt .
n<p,m<q
. mn N -A-;a-), :(a‘A‘) -i
ite imn | 1105 4f> Qj)ne nially £y0p
¢ HP g [Ze | 1(Bj3 Bj)m mﬂ(ﬁﬁ Bj); bj)q
—7{ Em n { 7 iﬂ ](ajy Aj; aj)n, ’H‘l(aj’ Aj)ﬁ’ (%—8, }\) ]
=7 P+ g+l " 1(Bjs Bi) o w1(Bi» Bis bidgs G-=8 X 1)
A (0, 433 @) naq (> 4j)ps (18, X)
T '[zljj" N ] 42
. p g L7 | (B, B ma (Bjs By Bidg (18, 45 1 .2
a3l

n<p, < q.

]—im " [ 7 [1(0% Aj; a)ns neal0tfs Ap G+1, ) ]
P 7 1(Bj’ B_])ms m+1(ﬁj’ BJ’ bj)q’ (8+I’, ;l’ 1)

~mn i (a;, 4f; @ps 1t (a.’ A45) (3’ A) 1
=""‘]’H AN Al e MR A JIp (4.3)
. Pq[z‘ﬁ%aﬁﬂmnﬁﬂwp%;@h(&A;nJ

wi&t n<p, m<q TAT ¥ TF qUFE |

ety

(4.1) # fog w7 & fag g gaa Al A1 & H-5aT 1 AfeF-aifas quEad
¥ g3t ¥ g wey § ove Faeafafea afemnef o1 eoam & 30

! _sin 7o _efre—eima
Meyrl—a)y @ 2w
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NT T GAFW F A G Gt F FAT S 3ﬁt fsx (1.1) 2 agmmar &
fad=ar zﬁtﬁ g3 gH (4.1) sreg g g

gt wwT frefataa afkore & goata & (4.1) % aifeg @iy
I'(}—2) T3 +z)=m sec wz, I'(z) I'(1—z)=m cosec 7z
zdl THIL qraee
T(a—r) I'(l—a+r)=(=1y I'(a) I'(1—a)

gt r o quiE &, SEET IOAT F A1Y 9% (4.3) wreq g |
5. zg gve § Hgaq ¥ fag farafafes sasaq qF =g 5 o §11

Drx [xx H [zko Waj, 455 8j)n, pii(ay, J)pH

1(3]: B )m’ rr+1(3]s BJ’ J)q

X

~m  ntl ) (—A, 05 1), y(a; 5 a;) (aj, 45) 1
x)\_, H [ zx% | > 1 1, g8y n+1\%ye 427 /4
b1 g+ 1Bfs Bj)ms m+1(BJ’ i3 bj)gs (—A+r, o, I)J 5-1)

w8t 0>0,
(x%\—Cl)(x£-C2) ...... (x%——ér) (5.2)

1(aj, Aj; aj)m n+1(ajv Aj)p ]
1(;3_)'; Bj)m’ m-l-1(ﬁ.l" Bj; bj)q

» B [ zx°
ta

= 73" ke l (=24Cj, 03 1)y, (@, 455 @) naa(js 45)p ]
pir gir 1(Bj, Bj)m’ m+1(ﬁj’ Bj; bj)q’ 1(1—A+Cj, o; 1),

( di x-—Cl)(% x-c;) ..... (Fi‘ x=C,) (5.3)

_m A5 )y w4
A B [zxall(aj Ji & ey ﬁ]
1(#_]’ B; )m’ m+1(BJ’ ]’ J)q

ntr

m
=x\ H [zx“

; (=A=1+Cj, 05 1), 1(aj, 4j: a})n, nea(ajs Aj)p]
+7 q+r

1(Bj» B;j) s m+1(Bjs Bj; b;)g 1(Cj—A, o0 1),

sgt 0>0.



112 9T q9T ST
Safe :

(5.1) =1 oz @ & fag g7 wu% altoer #1 1§ fasfrg 5 F qeag aufy
A1 § feaa Hgaq &1 afemar (1.1) & agpaar dfaT-arfas goss & 93 § fag FT
ERT F ¢ | ACATAIG Mol CF TAIFT F7 FH ofqqT s F

1

dar
I —_ yAt0Z
T 2w j z o) axr ) ds

1 I'{A+os—(r—1)+1}
*L 6s) Ttos—(r—D)} ds

fl

2mri

__x)\_r P r g Il (—'A9 o, 1): 1(aj> Aj; aj)il) ﬂ+1(aj: Aj)p ] )

P4 0 LT | B B (B0 Bjs By, (—Atr, 0 1)
T 9FT (5.2) aF (5.3) %1+ fag Brar s Fwar g
6. fafoez amd

1. ﬁa (21) %T (25) ﬁ' ST aj=1’j=1’ 2, s 12 Qa‘ bj=1, j=m+1, m+2,
v g @ Heomer sing Hegm 3 afior &1 9T & & g arad® gy Hegaw ¥ drq
TF 7T B § ‘

2. zHIgER (3.1) % (3.2) ¥aa gG=1, j=1,2, .., n W@ bj=1, j=m+I,
m+2, ..., q 71 R Hwma doq Hema ¥ aforg 31 sar & AT gd =efaat® gag
WA grar Hgwd & g g7 qreq 7 §

3. 3@ (41)& (4)HT =1 ju1,2, .., n0d bi=1, j=m+1, m+2
ey g 9 9T gH T grer v adafuag g g &

tl

4. (a) F@(51) ¥(53) % wa aj=1, j=1,2, ..., n Q& hj=1, j=m+I,
m+2, ... g @ Hegaa gng Hegmm § qftog § ST § ST g Arals gray Howad
¥ T ga weT @y §

(b) afe g (5.2) wi (5.3 cj;o, J=L2, . & & 457 sraFaq ga a
g i \
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d \" B
A
(dx) ' [x By, [zxo

1(—A, o5 1)y, 1(aj, 455 a)ns ana(ajs 47)p ]

1(ajy Aj; aj)m n+1(a'js AJ)[D ]]
18> B)ms mta(Bj> Bj; bj)g

par gir 1(85, Bj)m’ m+1(ﬁj’ Bj: bj)q’ (12, 0 1),
agt 0>0,
qgr
d ) [ z m n [ 1(a' A a.) ® (a. A')
—x).|x» A zx0 | W&js 455 8)ns (G, Jl’]
(dx bq 1(Bj: Bj))ma m-i-l(ﬂj’ 'Bj; bj)‘l
_m  ndr ~A—1, 0; 1)y, (a;s 455 ;) (ai, A4;)
=x\ H [zx" i T v T ’p]
A1 gtr l(ﬁb B;')m> m+1(Bi7 Bz; bi)?’ 1(_A’ o; 1)"

W ¥ gj=1, J=1,2, .,n T bj=1,j=m+1m+2, ..., g¥F ITgH
et qar AL g qrE g M G §
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wraa gafaal # e afiw

FAT FAR
gtz fawm, Mdiwe Jge dfer wEw, gEEET (o o)

[ sre—feawaz 15, 1992 ]
i

_ gegqed T¥ 300 stg Wit Y, S e o g A g3W wAGT G qiigHEAl
Y g ¥ Aifeq a8t &, @ireT galel, qemad & qar fARa «Eq v a7 v afdfy
g1 ST H1 WL FT A 3T gAfTA F 33w ¥ oF JEHER A gh O A AL
gfer nuie? & Sare & WS Y gegaE 79 1.5 Ao quar qewwd §F A A
Y wrers A weawa A1q 0.5 fadto wrg g qur W gafadi A e F AEE F A=
' qdy waTd A1 S F9 gafal # e § agy o w9 F A § ofi= gran g | edteT
ualtet Y g1 ¥ AgY ary WF F1 Aagr-arg 50 fato AaRd qur qewiadl IE A I 4
Fz¥ a¥r wa W ArgraE 17 fadto wady dar &1 wdfew wetel & qr @ afkfw
# weawr 917 60 fadro o 7t weNd ¥’ # gay Hv afefy A weAgATA WY F FUAL
ff a7 g3 & TEAF gIHA H A1 §7 A1 AAfadl N gEr F 93w 77 I 60 fuwio
@ ¥ wmaT  (F0F A AlG sA€) ¥ gAEGT @A A1 | BT qEd A Ygr A
ofefy = weqmT @rw 0.5 fadfio o€ ot S oA £'F A7 QA B A A TEAA
F19 & FUIT AT | ' '

az freifva frar war B fedl gudt @ eqeed wfee sq gudt &Y g1 § S99 A
7T ¥ AE-AIT G9T a2 Y ANF TR F AT I GAA F1 qET F 9AW HIT AW
¥ 93T F qUAGT F qUAL Z17 § | Oy guelt o woeaw wfm qar sw gudl £ daw
i rerd & drw Aot aqua At § 1 U Ao AT daTw Il gwAl A eveaw afw@
2000 g= wfy gaa gsed @it &1 Preft gt A qer & afdy fawd fadto gAT §
vay & fafto  <@@ &1 AAAT €a¥ FY NAF USHFT & AT GY gAAT FY T § 537
FWIE N '
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Abstract

Pulsatory power of human arteries. By Keshaw Kumar, Department of Apa.
tomy, M. L. N, Medical College, Allahabad. (U. P.).

Lumen circumference and wall thickness of ascending aorta, pulmonary trunk
and femoral artery were measured 1 cm. distal to their commencements in 300 humap
adults during autopsy who had no history of suffering from any cardiovascular
disease. The mean thickness of wall in case of ascending aorta was 1.5 mm. while
in case of pulmonary trunk it was 0.5 mm. showing the same ratio which was present
between their pulse pressure i. e. 50 mm. of Hg in ascending aorta and 17 mm. of
Hg in the pulmonary trunk. The mean circumference of lumen of ascending aorta
was equal to that of pulmonary trunk i.e. 60 mm. resembling with the stroke
volume ef blood i. e. 60 ml. Mean circumference of lumen of femoral artery was
16 mm. while its mean thickness of wall equalled with that of pulmonary trunk i, e,
0.5 mm.

It was concluded that the pulsatory power of an artery was equal to the pulse-
pressure multiplied by volume of blood entering the lumen of that artery during
each heart beat. Wall thickness of an artery was directly proportional to the
pulsatory power of that artery having 1 ml. wall thickness is reported as 2000 Joule
per heart beat. Lumen circumference of an artery in millimeters equals to the
volume of blood in millilitres entering the lumen of that artery during each heart

beat.

gl § wysy & waAfed g (wgrawdt W) F wiow qur fedaT F serad
far | dradies ot a2l ¥ ngss Y @ Agea (wgfsT wanal) & satg qar wq
FeE AT wrard w1 frdaw frar ) Weweald 3 agraadr (Tanel) qur s ygE
aafaal &1 FIAFT F7 qeaqw fFar | J0 ¥ qfed amfrat €1 coraq fear &1 ELGRED
& | adHT qeqaT WA aafadt @ wwaw vl F U SO ¥ gaeT § daifad far
nar St it @ fret sew aw g wE) frar g1

SRR

FeFAET 300 T oz agsat &, ;) fody s 17 £ g&T w991 aq arfgwie &
T & difer adf 9, wifen qairel, qomrad TE TAT EIWIET FIELT FT qa1 #1 gfefy
A A & S AT AT 57 qwbE F qua & ow ¥ & USSR Gl (]
@ w AL e e A g aeq FEF faar St wwar qaar F1E W sufew @
FT AT A F ITURT GeFTT qE AT gHAT Safy SedFa gafagi & wa s @
Tk fafcar wifeen &) ww qeawt & gafaa fear qar | |
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gfeoa qar fE3=we

wafen gzl &1 Qarer 1 e w15 fasfto ot wafs aedladi g5 1 da
£ aegwr @rerg 0.5 fadto o 1 wdfew wanet v qer ¥ agy arr @ F1 AL 50
ffto WEQ gar e T F YT F agy FIr 3 S0 AEaE 17 fade wEd gar
& 1 @ wHR gdteT wHlel qur geRAd TF F1 ATl ¥ wEIRE AeEdl F a9 TG0
FFATT qTAT TAT St 27 gafaal 1 g ¥ a5 Frer EE & md-arEl F v grar e
gafen geitel &1 qer #1 afefy & wsamm wrw 60 fasfio o1 &1 qelAd T’ F T F
qfcfr & qeamTT W19 F U AT | waen § 6 =T F1owgw 3egw Y 60 freflo g
& quiq gea F1 SAF g9FA T @19 60 facfio T F araaq gafen gaet #1 gar A
qar 60 fiysfio &T AFTT qeHIAL &' T YT ¥ ¥IW F3aT § | AT ArEd a7 Tgr
%1 afefr #7 weawa wiw 16 fasfto got fare &1 wrarg # wegam ma 0.5 fadflo ot
St qeRIAY TF W1 AT FY Al F ASAATA AT F AL AV 4

- uarel (wgraadT) O fasm AIFT aEad F UF Tfaue AT, s9H! wAied
£ Y graar w9 § 9 wifes w1 § § 99 fwy (e fexa) & Ifguor (Fmead) §
Seqe IS WET F @0 (qew 79 §2d) ¥ fa¥ gewarr § (fawzald) o Fwiar T
& f waraw A7 TET § ag¥ amr < F 37 ¥ qfeadq 1@ ad qoq gt F afefa ¥
qftada & aga &1 tawear § awan geafeq § (Fades g geald) | afedfia gafaal &
&d F1 ArEI-q1a qateaar ¥ afeafaa gar § (37l )

waow # wafen gatal &1 & avg AN A Hf gaT &1 FAT ggFT F 41
60 fisfro <FT FT AT TIW HEAT % | uafen woEt § wa &1 - 50 freYo wHT
grar & 1 g9 60 fasfic w@a & sraaa #r 50 fdro AT W@ F ATH-EIT T AT FE
wdfen ualet &Y e wfd 3000 g ofT gad AT M T § | W AT TEHIAL
w5 & 17 fafio afd @7 & Mm@ w1 60 fsto WT AAWT ¥ U FE TEHAN
&% F1 ¥qea wid 1020 g wf7 gaq ggFa s1eq gl g !

TR T FY eread miEw CAfsT et syren wiw ¥ @ TAT F AT %
il g &' A dane AY wierd g few waed F1 Qarw 7 e & AT A B
A & 1 safen g aafidt QAT 1 WS aar ] A qiE F i AT T
grar g 1 ’

w@fen uaet aur qeRiady T F QAT €T & TE1 A afefiy =7 w1a 60 fasio gt 8
qaT 37 QY &7 gafaaAr @7 g § gET A giE gsFa ¥ @ 60 fawlo T FT AT
ST F7aT & 1 gafed g awfrl @ g A offy fraw fadte g &, saw & fado
<& FT A1TAT gAT F AT qERA & @ T guaaAr A R ¥ 3w FaT g
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e aEdr # frave 7 @ars 0.5 fadte A § S wewmAd €F B A Fi
WS ¥ gvEe 2A 31 safad o7 A gafadl §1 wrE afFw F T que gt g
$f e add A g & afefr 16 fasfro gl § o gAT AT KAF 4TI F Ang
Srarea wEd #1 agr # 16 fadto @ F1 AAT gAY FIAT &1 BT AEN F w5g
w7 Ard-arg 63 fadio w#dr grar 7 (g, 1934, 1935 g4l grwr 9gd) 1w afk 63
Frdfto <aq ¥ Ardtarg 7y 16 faefto v & ortaga & Yo *< fear sy @t e andd
# wreeq wfFg 1008 g ufy ggx gg%a I Y & S gemiAdy ¢ v 1020 g gfy
237 99FA wwen uiE & quaw auaty

greon 1

TdfeT uael a9r M £ F 1 rqeEd i

————

gafaaf g3 W qAT "EEHT T FT AT tueg gfch
¥ ara gudr @y
3T HIHT AT W6

FT FTIGT

wdfen gazl 60 fasto 50 fasto g5l 60 % 50=3000
- e wfq gag gz

TeEIAY TF 60 fasflo 17 fasdto aidy 60 x 17=1020

S af gIa gewT

o 2

‘dfer gaie! qar wedad £F A qar A afefy @k sud gaw A gadw
GEFT F T TAM FIT ATH W BT A1ATA

gafrat o gufr g AT aRkfr gaw A 0@ ggwa F @iy gad gEr § gqw
FI HEYHIT WIT FIH ITO0 T HT ATATT
gateT waet 60 fiysto 60 fadlo

TERAY TF 60 fadfro 60 fasio
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et 3 ' . w

gdfen genel a9r qemAd @ FY Saver F1 g qur gAay
T afs & fiw gagae

gafaat T T H A2
& HETAIT AIT

THAT FT egeed ufeg

oifem At _ 1.5 fgfio

3000 q= wfy gaw weww
qERIA % 0.5 fasfio 1020 9# ufx g27 ggFa
e 4

TEHIAL T F TAT HIAIRA ALY #Y ereaT wltw

gafaat gHAT DAY gUAT qFT g AT FT TAB WA & gWAT B
Fr A w1 A afkfs ggET Faw adiae weEd afe
gl qEr H
IIA FIA TIA
T HT ATAT

e €F 0.5 fadie 60 fadts 60 fadie 17 fadlo  60x17=1020
w8« gfa gaT ggwa

e EN 0.5 fydfro 16 fawrs 16 o 63 fasto  16x63=1008
qHI qa 9fT g&T g%

wifas famma & ol =t 98 g oft §Fve T & axg wha &Y 57 391 =Y
aafaal & faug & wwe fear st @ gewa g aFar § 9@ 9% SAfe F1gIT OF
frae ¥ Faer 60 7T € agFar g1 S gd9r dgrAT § | zafay Je@F F1 awlyay £ e
wfs ¥ araeg § wiw 77 290¢ &1 o afy ¥F0e & ey ax @ 9f7 gea ggwa afkafaa
FIAT 97 |

FAAAT-ATAT

Sy adraor qfardl & sngrx 0¥ gEF ¥ feAiw 22 wFgax 1988 &1 gafral &
e & fqun § farafafea fawl &1 fagiwor fFar e
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FqT FAN

1. frdy gady @1 egeed wfs 99 g9AT H IG F AE-AE JAT AT A A%
geFT & @19 SET GAAT FIET H FIW FE AT W F ATATT F TUAGH ¥

FqIT AT
5 fedt gudr #y Qar (qe7 OF) A WL qAT T gAY F 99T ul §

e dter aara g qar oF fadto M dare At g A ey
ofes 2000 5o i g3a asFq gt 3

3. fedtawdr @Y gz T aikfy fred fadto AT Y sav & faso waw ar
Taa 99 gAY F 737 § ga% F TAF gIHT b G0 G99 FWI )

fadwm
EIee, Fo dro qaT gid, St o, fidw fazal $9T qoe TrATHIZT 57 uafen
watet 57 870 gawdo frad 1962, 10, 778-781.

Wawen, Fo seeqo0, & fEfaalaTa i 3 waiiel woe ASiT A, 7 PoegF A%
ffaatasty, 1963 J997 2, AW, AIH 2, 353 799-835, arfawes, <o dho
aafsq fefaaiaifass gramad

37, Qo 7do, TREE UM aiE AR WEGW, wueo Yo fHade Ao
gaAw 1957, 9, Feehwved 30, 1.

Tz, G0 UHo, felFud €€ Wue FegRAT 1% ZgHA THITEF T, Fo TATEe
1969, 104, 377-385.
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fafes ga qae Bevw ¥ ca=ta afasq w1 dequ
FI9S a1

aia faw fram, fafedig wive, fricdtg, faar-s15301
[ g —smadr 15, 1993 ]
I

TFIT weqT F g fafedt (middle) Tar Fwe (basal) B4 (phalanges) TRET
B AT AT & FIE 5T AR F1 5 977 & wgew § Faad et F god A F wl-
w1 AT 81 57 afawdl & 737 F avgAfowar € (fawr w1 qar aary v Yoy 1 0f 3
fsras® FHU 20 39 TFHTT THT (monozygotic twins) 30 Fim fi sizw anw (dizygotic
twins), 50 T IAF FEITX (sibs), IAF ATAT-FAAT q4T 50 yer geafeadt (mgfees sfawaq)
w1 fye faar ma1 8 1 STl Y@l #1 AW $37 9T amn T § i gy ave
¥ fag gFtsT a7 ¥ fydew amw AT FIT 9T A Ayfeat F o afvww A7
Freeqrear wlad qrdt adt | @t afvanl F wad § 3@y ¥ gl oy § and wfaey
dag A faraaq qun am—ilaw (i) § 76.6%, fafew (i) ¥ 80.2%, fov (iv) &
71-0% aar BiET AT (v) F 70.31% 1 ¥z wfaew &1 ataq a7 fafea shqet (iii) ¥
2.6% Trar AT | e @oet ¥ SHEr (i) q4v S1eY ST (v) A1 B1eHT oy siqfaat »
¥ = sfaeT A1 G areearar wfaF &1 g1 AU F ars afqww 1 areeaear 49.0%
§ 58.0% a% wreT g€ g q4T @03 W 2 = ufgeq &7 genr v sfaway ¥ sfaw 3

e sfrsq ) Famfy fafa (mode of inheritance) FT T e F fag fadg
sar fear war & o1 S afied ST aaTae e far O g wd X, T x
©T, gFXEF srfa‘@cr arx wra-faar & =41 § Ao 70.0% Ard, 76.09 €T agr
89.0% g% sfaew fadr § 1 7Y wHr< afasin g9 § =fir sfawdt a1 &7 g7 ¥ faar
w7 wa-faar § sea @19 7 fGon & @ g wpfy ard w6 g
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#ys & AT G quei ¥ aTeeed 1 aIREA I i A (FHST TR F areafys
(fafes # 90.0%, Tar Fae & 95.0%) qrarv AT & safr s At gfagat ¥ argser 5y
nce) ATTETIET ¥ HAFH FLT GAT AT AT AT 21 ¥ =€ AR WE F aiw

(concorda
+ff eusz wq & Tuiar 447 ¥ §

Formafred (heritability) F1 TUAT &I X TF Few guet 07 aeq Gfgwdl F g
A1t &Y |uet ¥ scaftn ardwEd QAT AT 2 foray ez qar awar g 5 57 @l § g
gfieT & frain § sngdfos RED wgeaqy AT § 1 EW i° (F1€ at) Fgrer sy
ggigr AT 2 |

Abstract

Dermatoglyphic study of middle and basal phalangeal configurations (with
reference to twins, their sibs, parents and relatives). By Chaturbhuj Sahu, Depart-
ment of Anthropology, Giridih College, Giridih, Bihar.

Middle and basal phaléngcal configurations are having the same importance
like finger ball patterns but these configurations have attracted very little attention
of Physical Anthropoiogists and Geneticists for the study of human heredity, racial
variation and personal identification. ' :

In the present research work an attempt has been made to know the mode of
inheritance of the middle and basal phalangeal configurations and the role of
heredity in their determination. For this work 50 pairs twins (20 monozygotic
 pairs and 30 dizygotic pairs), their 50 pairs parents and relatives have been taken
into consideration.

On analysing the patterns of middle and basal phalanges, it is observed that the
middle and basal segments of the fingers are mostly characterised by the arch ridge
in all cases. Average value of the arch pattern in different fingers are—index (ii)
76.60%, middle (iii) 80.2%; ring (iv) 71.0% and little finger (v) 70.31%, straight
pattern has been observed second to the arch. This pattern is found 2.6% in middle
finger. In basal segment arch pattern is also dominating except in thumb (i) and
little finger (v). Thumb is showing high straightin all cases while in little finger
frequency is found between 49.09, to 58.0%. ‘

It has been observed that most of the children exhibit the same pattern type
like their parents. The offsprings of parents—arch xarch, straight x straight,
hook x hook show 70%, arch, 76% straight and 89% hook respectively. Similar is
thd case in the direction of pattern types in the childres.
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Middle and basal phalar{geal patterns show high concordance 90.0% and
95.0% respectively among monozygotic twins while relatively very low concordance
have been found in other cases. Heritability estimation values of both segments
have been found 84.26% and 91.94% in monozygotic twins which also indicate high
concordance among them. Chart and graph have been used to show the comparison
of average percent concordance of configuration among groups of different degrees
of genetic relationship. It has been confirmed with the help of y2 (chi square)
value. Hence, it has been found that the middle and basal phalangeal conﬁguratlons
are stable and are voverned by hereditary factors.

qAT FT AT, FAAT IAT q@AT F  gAT gfywT F  9fF ardfs maa’m?’a?,
grgafasifas @iz qradta qrgdfosar @@ gard fafieaaret & aeaaa MRS
wrFfad <8 § 1 dwIAsl &1 @il T ag sarforg $3 fear § B ofe, el qan qwal £
AT AT & AE AT H (9o grar g 1 39 X@d 9w F 135 gz § & aqar Gy
A1FT FFT w7 T FHet 9w F1 9fqwT qvFET avshtaq aofathe @ o wma $
fapraFa & =7 Jamel ¥ wgea et Avara fear § w4ife afawdl &1 ag fafwaar agdfos
gt g te A famrg T o Sf91 &1 A1rarT gar § 1 39 IgsiAar F H10r 3997
durra goret & faow § Siw-3iw g w7 o gHAr @ 9 w1y ferg qqr ararawr ek
Z1 & 170 57 fARes! 1 I Ara fawdd F  oaqegya ¥ @yaar @ &) @y
gfaed g3% safeq § a@w-arww g9 F Feor aafaadt F ogwEd § agwg-dmiaw ¥
faT aga &1 ATHIMAF ITHIT TEGT FIAT § |

mgsel @iy sfgedl & iy arelva go afFT asmas a1 Fee-faeg fadmax

ST F AL DL FT Y FTAT | SHTAT HT qeT TF ATAIL GOST FT eq AT AfqwA| 9 Agq

& B0 wFE gaT § 1 5T @St 9% gu it 4% A9 SI9F ¥ 9g €qee gar wadn §

AT & Fq NI 9T T F Fratf Ay gaar ¥ ava & g aafr qafras T & faw

g gfasat w1 W IAr P AT F M A A F afgwai wrg 1 @ A F

Tz, faglh®, seargraeal anfz & waf 3 wose Y faar 31 HpandRl 7 ag oy

sz F¥ frar § f gawg oF fz o= 390 ®7 9gama ¥ s geel & g gfawd

FT AT &1 Ageaqor AE 3 1 Fuvaeady od Grediy ga § foz-qe wid ganm o  afww

oz § gxir grafryg go o #1f @ w1 98 faaar 3 1 fagre & guer, 93T oF gAw
sasifa & <y wfgwT Tvgs w1 gq § (AW, gast qar [=wadil, awadiel,

Trawait), qraeat qar gl graraar At ag aail, qpl®, gar gar gt
fazarglisel) |
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gdgnq graan ¥ A & AT ud rHT @UET FI @IAT F %HTT T eqgy
fipar &t Tqse &9 ¥ Farar & 2T gudt ¥ farda feoral A @@ Arelt freer wi g
rari £t @ wgfat gt € fead #1E ardt g aeq femadt a8 & 1 T 77 off qam
fis 79 @uel § @Ay yfgeat 1 | ffeag ensT gET ST 21 fasalsl ¥ qo¥ gem i
F0 ¥ az qrar s g @vel § e (7@raT) ar s AT SfaTT TEn AGTY S i, of
iii aiga“r\ﬁ Sifsgaitfens 1 a1 gadn & waff v ed v F g ge 21 & &R difemay
qaaT F1 AT gad g |

e RE Rl ¥ iy sEArrfad A1 A7 F wew 0F M @ I i
gfaeT F7 ;raa e Fean o st #1 4 ger gt ¥ adftga Fear—adtar (8h), g
(H), a@ (W) ©d s (A) | &7 gfaeqt &1 g7 FAiFa T 8 Wil § ale—uT (An),
1%t G (H An), 34@ G0 (D An), S99 o1 GF T (D A An), Ta¥ ST (D 4),
AR (En), BAT (F) UF TS (Ac) | 370 &t wdl, Rt 57 @fa gfawi &
aera adfos w1 g8 (g 30 URA=A A% 30 ey 3w aus ¥ ey
el @1 qean wey gu oo fF 80.64%0 F s asdl ¥ owATIT afrey frg
55.00, ¥ & &1 zAfA cdlEs- AT ¥ ag frowd fasrer f wed oF @R @nd
g sfrey ardfas swa & grar frafaa 2 g BT oY 77 2777 ET AT g
fewar 1

sdfudy § uFsiEs 1 HEqAT AL AFAL aaifr 19 gIT 959 oF &1 Sane

¥ fawfag g § ) wame gy waw weafew faarm § A1 gaF wifmaret § fawifyg
g g1 ¥ 2R Rfawd & aqe-aw o F afeafar g oo e LR R
Aifow ¥ ¢x g &1 Fralo grar 20 fe A fraw ow Ay S s g0 g
safrn 91 2 7<% facga ©E-R g9 F o =¥ e g s A gof = & e
M EquaFt D fag arar A g7 & ar war fraw fuly 0w e v f sew
(gaw a1 smwr @rgElts @Az Aty eifrrdl) & gATENE weraT ¥ fag g
& =BT | § frirse wrAg srgETad & fao mgeaq & wfus 3w (Identical
wins) T aes & gru Amafa & #14 & gAgT ¥ sfas qgrra fuae & 1 srsaal &
g wrar w & B oFdes awe wr e feed qrEver og s ¥ wan S i
qEuY ¥ aUEaT T8 SOT—Y /Y Aamag g §oawr (A ary e anE q1
srerary g s A | gae & ad, dowfy & fraat o azerd ®ossraw w9 § fa
fafeq aastt 1 wsmaw Opar war & gdwag aeealD o weps § g fRa
SR 3w A A1 OF & € AR U F7 ananaew § vy A g & fee-fe
T araratw ¥ | QA% GF1 F A4S § F37, €€ 07 qralyr gqeqr amfa qao A1 GuAd
%t gerr £ w8 &Y arar aa fF %2 aga dm aw Formafa qeat 03 anarfra g wafE w
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zq¥ 79 1T WATEFE  SFedn &) aaravw g7 g anefig £ TE T XY Cdinifasy’
qof &7 ¥ AT aeei 9T fAd< ¥ A1 Camage 93 dwa gedt w FG TAI7 gara T8
gar g 1

@<ty sfaedl ®1 @5l 7 afwes 795 5 9fy ot swfaq fear 391 22 9feg
g aue H AT SFT-FAT &9 F qrar war 0 feofar fdms gefravacy 3 sfve
gusi & gl & sy afgwdl £1 wsqaa fear | ST agmr R cadig gfgedl &
gaAARAE  ALTAT FIT & 0 §FS aaq0r § | @T AvvraAr evaw w7 5 o syfama) §
sq e § & 0’ S L 4 & 7 gArT =9 F Qi quin SEIFIE, 16 srgwaar
F1:419 91 4,204,967, 296 enfxawt ¥ uw Arx | qveg 77 Gen uF A= aAA) B
geadt ¥ oftT wfers giat & 2@ wRad ¥ 09l 7 9% sagie waw Y £ aefrdaln
4 3 srra =afaqal & sfawdl 1 arega far fad 30 & wfus oww qaw gra gr ) aw
& 378 qar I fw AT safew s w1€ A afer uwsfew gvw &1 Fpal4 1 iy maat
% g cag afawl &1 wegad frar Nz T EwT ¥ awA @ gy wlawdt 7 arar |
fag qur wr=a(®s] & faut, @elt § quw wd afgenr & N7 a7 vhse 9 fafg=ar okt
it qar @Al T 20 g uwdes W1 30 g fgaew amsi ¥ SqA ud gAe
et sfawq &1 weqaT fFa G g fr 373 sfysdt & sy # srgatas s 51 &
T TZAT § AT ATIALT & TATT 37 & F7 9347 & 1 Hew aq7 =l ¥ gragr o
s & sl § ansl $1 qa0A 0T qeaaq fRar $i< qrar i aas fanio (am@@)
argEfrs FTF ¥ g0 A1@ 21 wE, e ant s § gmet ghas o gar frg
wify § awaT @ F1 swEaga fwar o oar B dwelt giaw § 7g 97 27 3ga & afus
laq: gut geae § ag geafas av 9=y ifer argsy wefefodl & gro
aHAT § |

TEAT JEAAF

Ffaeg qar fagsn2) 7 Nfafqaea & qex vg e goet & fedy o) s@e
@¥ta gfaeq 7§t AT safs g g qe A § ) Al § wqol sty afqww qEn §
AT 21T F A1 @oE) § wA-FAY giw qfawt gy w41 § 9377 77T § 59 gH L
fasq aga & & 3@ w1 faaar §1 wfreg qor @al § fedslt oix qAg F wex oF
AR Guet & ey wfawq v guweas seaad fRar o faedslt § qrarc gt &1 209
qar wey @usl F1 99, areafa® afgeq (efeddr 7q) & Fafs w@a & 5@ 96 &1 gfawq
T g E

ST

TG AeAAT § ST F Ay 0 yren¥ @oet § qr4T «19 A Ay qfgwdd &
Famfy ®Y SAT Fr warw fwar v & qar 37 shaedl ¥ faafo § sgafasar a1 giasr
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£ oy qar @Ay &1 Feer #7 af 30 3% fag gl (20 7 oF €W TF 30 g
fyeiz®), 39% SO g @Eiey, wra-faar g3 50 W13 aasl F g1 F grafeadt (e dua)
% qen qF enarr @est & (aw fi faar war § ) ag ot Tar o g awan-frar § e
THF gea] § qiF 9 & a7 T8

qeq 07 AT gest w7 i fafy sfget # 9 O w5 fafen fafa & & gurT
L z7 guel ¥ eaAiT wfaedt ¥ fafweT 9Fd S oewad F fAw cateT-wgwall ) fafy
s % 1 anw fafy 1 seaifrar o sisw oF fFoes ausl &) awafas fafeaa
9% fagT FeEt 21 5 meew ¥ ggal dmfasi ¥ —diweal squalssesel, gy qrgRlses,
FrgElsl, gl Qedteel gl eisl], 3% gl wfgeglies,
Fraqal efte qar Faasy, gzial, ?m“?‘]_—aﬁm forar & ofe aga & soa fafy
yega fear g, faad @riral™ qor @ gvg® FY fafy &1 fadw w7 § wgem far qa
%) wegd oowaA & fod gl fafadi &1 agra foar war g0 (51 &) gewl & ofr-
qreolt ¥ sFaE § fqwer qur § A geqEard wa g 2l HIETT T 1T 7

EE

Fmarfa F¥ wwar & fag QwPN F gra sfgnfer feA ogaar sgag few
T F—

Cr—Cp

H=t0—c,

% 100

’Gfa]’ H=amafq
C;=TF 43 zm#‘f § qrasEy
Cp=T& ST aas ¥ ardeen
afeonw qar fadsmn

il 17 fafeq qd9T § exa sfgsd) w7 greearzar 1 zwtar 147 & 1 599
g TISZ 991 FEGT g IF o sfew aww ¥+ whvew & awearear w4 sigfadt § afas
& 1 €39 (i1) ST SN Sy (v) § edz wlhew gud demn ¥ aray § orafy fafse (i)
A1 fon et (iv) & a0 ud dow sfaee & denr zEd &0 feefew awe 4 @l
Agfaat § s afire &1 @ agaar § AET oH dew gad #Y gAAT § w9 31 9@
AT (v) § o1 gfaeT uF A ausw ¥ wfew L 3w weaw d o 3399 (ii) oF B
HLA (v) & &€ afasT A dear ard F a1g & § wlfea oF siew awa A gaar F @A
grearar fas €399 (U) siqgdlt &y aforw &1 e o darw afgew @Y AEIET OF



@€y afase w1 geagq

127

dew a9 F & qUIT § TUY 3@ w72 ¥ gy wlveq 57 areraar fad BT sigar (v) =t

great aa @l AUt T afew @) su% wm & e g e (accidental) 57

fadr & wafF OF 9T 797 ¥ a9g wfoew 78 & qoaw g

QIO |

fafes $AS & casfir sfrsw #) arearzar (afre- 3 )

®q W]

fefaz a9 wez drw ad oF  sge RERIErc I )
e I
MZ II 60 9 2 8 1 — 80
75.0- 11.25 2.5 10 125 —
m 63 1 3 9 4 - 80
78.75 125 . 375 1125 50 —
v 56 8 300 S 80
700 100 375 1375 25
A% 43 18 4 12 2 1 80
53.75 22.5 5.0 15.0 2.5 1.25
DZ I 65 22 5 20 5 3 120
54.16 1533 4.16 16.66 4.16 2.5
11 85 2 2 26 3 2 120
70.83 1.66 1.66 21.66 2.5 1.66
v 81 11 3 22 3 2 120
67.5 9.16 2.5 1832 2.5 166
\% 70 24 7 18 1 — 120
58.33 20.0 5.83 15.0 0.82 —
FEET (Sib)
11 135 21 4 36 3 1 200
67.5 10.5 2.0 - 18.0 1.5 0.5
111 150 5 5 27 10 3 200
75.0 2.5 2. 13.5 5.0 1.5

-
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v 127 30 4 30 4 5 200
635 150 20 150 2

vy 132 2 8 35 — — 20
660 125 40 175 - —

AqraT-faar
11 171 12 — 15 2 —_ 200
850 60 — 75 10—
I 180 3 3 12 2 — 200

90.0 1.5 1.5 6.0 1.0 —

v 157 24 3 14 1 1 200
785 120 L5 70 0.5 0.5

6.0 5.0 2.5 5.5 1.0 —

arzfees wlaarm
(Random Sampling)

11 162 Il 3 21 3 — 200
81.0 5.5 1.5 10.5 1

- 14 173 12 2 12 i — 200
86.5 6.0 1.0 6.0 0.5 —

v 151 T2 2 20 4 1 200
755  11.0 1.0 100 2.0 0.5

A 175 8 2 11 4 — 200

MZ=U% FTT AT
DZ =g sies g9

aEreT # s wfwwy &1 FF wrEar § w0 gew i fg dws e & & a9
afemr ST gar &1 @ AgEY (v) F s sfawT 937 1 Amw & gaar § Afaw
(66:0%) arar war & 1 @ &wad & el aylaai ¥ a9 0 g afEq &1 A g
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wafF 0F ded &R fg ofes gas ¥ g@ erar@cr F gE AT fas fafew (i) wg fon
gt (iv) § & faar 3 S 3Fw Sl (i) ¥ aIF TF 9 9fgwT & Aty 18.0% qrar

o § S OF ST ANT TF QAT F AT Q@7 AT | GEF0 A9 OF siww 07 F s34

(i) od fafeer (ili) iyt & @ww @ Sf6T 7 sfswr 3 €297 iyt (i) ¥ A ¥ s

greT F ATA G AT | WEIET A DY Sl (v) FT A A v ¥ aww § ga-

ArcHs ®7 § FA AT IETAAG | 59 s F i wegs wlrer 1 go g

adt § ) '

arar-faat : 57 g2 A @it Sl § avd wfree @ qreeaar g gy Lot
1 gart & aftren ardt At ¥ ) {399 HUSAT (ii) F gowy arevanar 85.5% & @ wwdws
st & 10.0% wfrs &1 fafew stgaft (i) ¥ o & arevarcar 909, a it wofr 3
T S # § TEHT AFIRAT 78.75% qF A 1 €0 Sy (v) F o quay qEAT TZT
@ afas §1 od oF O T EATT g@w R AR wvn @l aewd? 1 gEwr ¥ w4
fafea sigelt (iii) T8 OV Qe (v) ¥ q@dy  qreEaAwar s 6.0% gar 5.5% dr%
st e Hft wrat Y gAT A F9 30 A% Yav A A9 =Fz afier ¥ fag Ta war g

Frew geatan (argfes gfoamm) @ ard glysq &1 77 wEefaar § sweg 5 3 g
ga1a ¥ 1 WS gd  dne afaes &1 e $89 (i) U o1l Syt (v) § ede wfiew &
wfew § wafs fafew sigelt (i) & o7 1 sfvedt &1 aw avaw § ok & sga (iv)
Fege afaey & w7 1 fafew dyet (i) § &gz sfyer #19@ 6.0% quar 1ar & o
Fex gt avawl ¥ orfas §

T GO ¥ gg Tose gqT wAar & fw ey wfowq € arwawar g gt ¥
afasw 3 ) @Y areFaTIar S39 SqAr (i) § 54.16% ¥ 85.5 & @ty & quv oYaq W
76.6% % 1 fafew siwaft (iil) & &7 & £ 70.837 3 wfus ¥ atfys 90.0% % Aw
a1 wfaww & qresarar oy o § Rt A A1 80.2%0% 1 a7 WA arew gt
dafeal 1 siteq wiw ¥ wfus § 1 for (iv) o O dqe (v) Fretad wTw 71.0%
qar 70.317 quar a1 § 1 &g € wfasy &1 @197 WiF i, iv o v et § wHm 10,49,
11.43% @ 12.8% & 1 iii et & gaFT AW F (2.6%) qrav W4T 2 1 A UF wae
sfasq w1 staq wia @y siqfadi & quwr quaT a@r g

HIAT & ST AR A geva: qu aqn g wfawy §§ aF w1 § 1 oS wfgww agw
QT IIET G 1 Arglel gy wfrer & avafad waw ¥w § gt awg w0 wfaww
AT § | ST reaqd F 73.31% ¥ <t afrw At F o wfawq e gaw g
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Treer 2
Frer BFd § =g afaeT 1 AT (afqwa F @
fefore a = W grw 09 ©F A9 g
MZ n=20 ¥
I 19 48 _ 3 8
23.75 60.0 - 3.75 10.0
I 63 9 1 2 1
78.75 11.24 1.25 25 1.25
m 68 4 - — 1
85.0 5.0 — — 1.25
v 66 5 —_ — 1
82.5 6.25 — — 1.25
v 40 33 — 1 6
50.0 41.25 — 1.25- 3.5
DZ n=30%4
I 40 64 2 3 16
83.33 53.33 1.65 25  13.33
I 83 13 - 3 9
69.16 10.83 - 2.5 15
. I 28 — - 1
81.66 5.0 — —_ 0.83
v 96 11 - 1 2
80.0 9.16 — 0.83 1.56
\ 60 37 — — 20
50.0 30.83 — —
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e n—40 TH
I 70 101 - 2 23
35.0 50.5 - 1.0 110
11 131 41 —_— 2 10
' 69.0 20.5 — 1.0 5.0
111 150 29 — - 2
75.0 14.5 - — 1.0
v 163 20 2 3 —
91.5 10.0 1.5 L5 -
v 108 62 . — _ 13
54,0 31.0 — — 6.5
qrar-faar n=50 3
I - 57 123 — - 15
21.5 66.5 — — 15
It 156 30 — 1 8
78.0 15.0 — 0.5 4.0
11 149 32 —_ — 3
74.5 16.0 - — 1.5
v 172 15 1 — . =
86.0 7.5 0.5 - =
v 116 55 — — 20
58.0 1.5 — — 100
argfen® SRITIT n=50 I
I 50 130 - - 14

- 25.0 65.0 — — 7.0
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o 163 26 — - 7
81.5 13.0 - — 35
I 158 32 1 1 1
79.0 16.0 0.5 0.5 0.5
v 150 29 — 1 —
71.0 14.5 — C05  —
v 98 68 — — 24
49.0 34.0 — - 120
fefarz EE ] TAFAIST  TEEIsEd T
MZ n==20 T
I - — 2 80
— - 2.5
11 2 — 3 80
2.5 - 2.5
I 3 4 — 88
2.75 50 — '
1v 3 5 — 80
375 6.25 —
v — - — 80
DZ n=30 T
| I ~ — 5 120
— - 4.4
u 4 6 2 120
4.23 5.0 1.66
1l 3 10 1 120
2.5 8.8 2.66
v 1 9 — 120
0.83 1.5 —_
v — — 3 123

2.5



gl n=>50 TH

I
11

v

qiar-faar n=50 T

agfees wfarTaq n=50 gw
I

II
1II

Iv

AT 9fawy F1 eamy

1.0

12
6.0

12
6.0

17
8.5

1.0

11
5.5

12
6.0

4.5

3.0
14
7-0
10
5.0

2.0

2.0

2.5

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

MZ =0 5 qusy

DZ=fg ses sqs

133



134 T §TE
gredt 2 ¥ A F qET gquet & quit s g fafem g & @y sfrey
) Fariar T ) '

uF deT TAT AT AT BISHT qray gt agfaal ¥ snrd wfgwq v & aferar
arft s 1 fafea Fyef (i) ¥ zawy greearear 85.0% Fy e eyE (v) ¥ oa
gfye 50.0% % A3 (i) § i sfaee 7 & AT 2 0 3F Y & T FTET 60.09
s afsa -y A ¥ fair wg gAY qRAT AT AT 2 @@ qaar  (v) ¥ ¥ T qfawd
43.75% verr AT | Ay ARATH ary atar wfreT ge A 3 (i) aur @V SE )
¥ gaar 10.0% 7971 7.5% & 17 qrE st § 1,259 # Al

frsiast gaw ¢ 37 @ d A 4T gfg=r afgs gred AT § | TWE 19 AT
S5t T A 97T GfAET A FIEARAT TF HST TAT # gerar § 10,0% arfa® qudt adt
32 e afrer & e &3t (i), 3w (if) Aar BT SfgAT (v) § AT qraft adt §
wafs fafea feme (i) § a0 e Fo fe (iv) & sifa® @/ 91T AT g1 g% 9fr-
§7 ot oF g FAT A gAU A HEF Z 3@ 9T WY e (v) A A T A
P | GRETAT qA7 AT AFAET A JAARAF ®Y oo ;g

agret : 77 @k & afim wfaeT fedew an ¥ & Fwr WIcT gl g | 1A% ¥E
sfireq & qrceaTaT 239 (i) qar fafew &ger (jii) ¥ gEATHS € A FAM T &R

fax afus § 1 g5, QAT vadiRee afvedl 1 SEAT W T qA )

avar-faat : wAsET AN ¥ WG JAT FTY O 0w Avar § P {¥a AYA (i) ®
ST OF & qAr e sfaed § 1 fafew sigelt (i) ¥ o A F § qrede ¥ afys
get (i) & o A &'z afaes A gear afus § 96T g wfaeT ¥ ol qray Tdt § |
'z sfveT &1 WA 91eq Y a7 g arat & afes

arafoos afaaq : g7 weed § o U3 A BigwC S fweT @t shgfdt ¥
gfa® {1

57 Aot & sfres gErFar st gan § AfFT s ¥ saay wpla adt fast g1
#9% % 'z afreT #Y agear @ wafE aew ol snfeal § ad wfaww $n0 BIET S
(v) ¥ ars sfaeT £ qaAr 41.0% ¥ AT 58.0% a5 wiew gf &1 wew @os ® I @
@ sfasa &1 e q w1 ga § SafF A @vs § 3@ wlawT F7OATT aG7 g &

famar & 1 aeg @udt ¥ duwr SRIET 1 §S T FS AT gAY qeEHl A A0 A7 T afwa 78
girea s goet & qwor § § )
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dqmafa Y f&fa (Mode of inheritance)

weand & A 9rar wAr § B afawio gey ?f s73 wrar-fear & @ waw E e
i et sfea 2 o

gw (H) : fo7 amae-fran & s avst & g5 sfvew o o3 & 333 890 AR
afas a9l & AT @vel § gF ufoww @ faar &1 g% (H)xe@z (St) air war-foar
% a=ai § g vfaeT & afas s gur 0 gw (H)xand (A) ardr amar-fuar & g}
¥ 51.64% g% TETT AT AAT @ ) AeW @S ¥ 2% wfawT A8 qrar v g1

we (St) : eexw e afver gy mar-f‘qar & dear &% g v § fre o gad
ge4i # ;za sfasy afas gerr & greg g¢ §—uen gue F AT 677, TAT ATYR @ -
¥ 76% 1 g6 gFTT ' T (St)Xard (A) & wrar-foar ¥ qeet § afuway o sfasy
ey e -

Wi (A) e (A)xars (A) ai marfear § oas=i § 709 ¥ afaw we
sfawq qrar st 8 1 A AV Y Frafa (wedr o anee @ve) § war #

qa (W) : wem @oe 37 sfosa frat of gt § a5t faar § 997 o9 goe &

srasd wred ¢ § 1 a7 (W) X33 (W) sfawT ary arar-faar agl ﬁr%r g zafog ga% gsai
§ 78 afaeq & a1 780 5% qtad F sEvawEdr 9@ 99 )|

g (An) : YT & wrg gz # guw (An) sfaer @ afusio qar-fan
& faax 78% & oY sfus =< ¥ dnwr wfywy &) s gaT §—aaTq U (An) xdaw
(An) wra-faar & 789, asw  dwwr wfaes e dar gu 1 amER @ve §F Guw sfaeT @
qrar-faar §F T F g fad § o gulhg ap sfer o a9t § Tgr &  JUIT qrav
T

W T U (A An) @ @vz & fAc e ¢F ¢nm (A An)x ¥ oo duw
(A An) ar miar-faar & @<+t & fa® 50% F=9f ¥ & o wd Gnw whew foar &
AT @8 A a7 qfaeT agq §1.57 @ A1 § 1 aq: ag Gfaeq qAATeRE §9 ¥ dumhy
U &7 swrfea grar § @il gE 89y, G 18y, #e 76% uF ad 709, dwafy
T srafad % & 1 9 qF §n (A An) XA (A) sfaew ad arar-faar § @, daw
1T a1 o g gfeew aid gy afew gear ¥ fad §

gRaetaR (En) : siqa &. weq @oe ¥ F o gAaeo ofiee g e g &
mﬁ MY =ve § 7z wfaeT 3o fAar 31 gRaeat (Eo) x gAsaie? (En) 3@ qiar-
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foar ¥ TAFAIAL AOTET A FSAT AT AEAT TAAT 289 & wre 7% %, 3ufVC Iw g
¥ Y fropd Ty Sfad Sdva Ag @t zgr e aglt @ el Tar & afcors wreg
e '

fafew 39w ¥ =aa s (D A) sfasy gvy: @t dafaal & asr-aga qwan
% A7 ag afreT aaa fAw § af faar g fF zas fraqT fafes gue ¥ gadivesy
(Ac) sfreT v f5q 397 Gaas & afas I@v % faqar g1

g w7 frond fraer st @ 5 gw (H), wfe (St) F 9 (A) sfes
Faifa st F g1 watas gt g9 g ) '

gL 3

fifas G ¥ Froweq UF FATHTER Y ATEIIIAT

gt A1 g AT AYTHIET
gear % gear %
MZ 20x2x4%X2
=320 288 90.0 32 10.0
DZ 30x2x4x2
=480 175 36.45 305 63.55
g
50x2x4x2 :
=800 260 32.50 540 67.50
qrar-faar
50x2x4x%x2

=800 252 31.50 548 68.50
migfees sfawaq

.50 X2XxX4xX2
=800 206 25.75 594 74.25
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exsitn wfaedl 1 st @17 ¥ faa ¢

afgwim a=ai & @y afowdd . ovd T A fear aaww T @ e a9y &
Sar fr g% wrar-foar § arlt el off aulq wwaefrar § S0 afver i, fee,
feqe a1 AFAT F AT G & T wfawT wwF asA K N oft v Fooww A 2y
sifsgae ars (pA) X if¥aRS o< (pA), fevew wwa< g% (d u H) xfeezq srmme g%
(d u H), Nfegas Weas G99 (p r An)x Sifsana Weas daw (p r An), feezn YHager
gra (d r Ap)xfseew  eaw s (d r Ap) wife warfaar & afasta as=i § sfaeqy
#7 & g1 &1 {SqT WY AT § 1 ‘

g 3 & gar Fwar § & qer @l € eadir afrey ¥ aad § ow siew any
¥ qrEEs F1 ST 10.0% § @97 79% 9 25.75% widses aighes yuqt & A

Rt 4

4T BANT N AIHTE TS AFTHTET FT FTCEATEAT

AT T FeAr SIEELS) ESILELE
Hear % dear %
MZ 20X 2% 52
=400 304 95.0 96 5.0
DZ 30x2x5%x2
=600 182 37.91 418 62.19 _
FEITT
S0x2x5x%x2 . :
==1000 248 31.0. . 752 69.0
grar-faar
S0x2x5x%x2 .
=1000 273 34.12 727 65.88

mafees sfrwaw

S50%2x5%2 .
=1000 219 27.30 781 72.70
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3| argwen @ 91T (e qF seT AT § O afas § wafs s ot aeawt ¥ fg ey
ga%. gitaz, Fanfrar qur agfes sf=aaT § aQTHAET F1 AT afas aar o & S
gran AT A § 1 @R &1 @i g s aus § 36.45% £ TEF F1F A geawl §
Tg WA FAT FIG AT |

uF #3% AuT & AIH AT FT #ra wrd 90.09 g 9%°g 489, wwawl ¥ qHsey iy
17 Ta-qfATA avIaT art aar § 1 Fale] FY S TAr g1 91 g1 g ¢

sri7 @UeT g1 rgwim wfaEq §F mres § ®FSFE 1 @I0aTE) vE AT Iuy ¥
q?a qust 1 gAdr & 417 A afusw (93-0%) 21 7g afg agieT & qeawl &) BITH g7
et geast & qrdt A E 0 15 UF S AN §  WIHTET FIEFRAT FT WA wq-nfawg
FET AT TIT § | e QUST A1 §F g ATATT GUST H HIHTET IFARAT HT AT AAAF
B 9147 74T ¢ |

39 SHIR gH 394 § 5 wew gur engR @uel H giaser &1 AT w9 90,09
ga1 95.00, & FFAF  u€ WX 36.459 quw 3791y, VATAATE | WF AR F{uw
®T  wer g47 A At § 1 o W &A F @ SfawT F wiASes F 92 g am
§ wdia gt & fr ggg & SAfesw MifriEe § agd g @9 F gy aurerdi g
a5 FT A€ I AF T AT WY ST ©F § @1 ST GHAT § |

o & '
28 _
1= ] frfer
= E avwer
=
= N
5 93 3
E DN N N~ __N
ST B 0% ¥8
— — 2 ) & N
— E — OJL\J
= = —
= = —
= = =
= = =
o ja— o — ! ¢
MZ Dz RRrar wrar-foar Yeu TEg

I JIATEA AT FT JACHF o



e g gfgeq &7 asage 13¢

60
50+
4ot

T

30
0L

{
.

{
1 3 5 7 s
Mz 0z Ry  wrw-fer Tzmdwge

qe UF ATATT @81 & TIq qIHHET 19 F7 71fes sweqyy

Ty 5

uF sed AT fgafes ans} & Ae7 vF @191 @S Y
At gfawdl F = grgser

7

sy gfasw #e gE | HTETR @
AT fefse iii ud iv fefaz iii ud iv
©eE fefqz v - fefyei
g fefaz ii ga v -

| Y19 0F gue fefsre iii o7 iv —

g% ' ' — fefsz i od iv

AT — fefse iii ud iv
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g7 Paa & g FaAr 2 FF qex @og F ATAAT FT AR OF FTT AAT § oy
et 3 Fr7 A7y 933 4w w4 (6 w0F F41 § qafF Jaq quil F fae agaT 5
Srewe ge7 g gerst & (9C 3% gad guraT FAT qUi aA g

e 6

Furafr F¥ worar (o #) .

wer @ug X TS
~ MZ g DZ 84.26 : 91.94
MZ uF Agrav 85.18 92.7 5
MZ g ama-fasn 8440 92.41
MZ 7 71gfee afaaas 86.53 93.12
DZ ud "gIgx 585 10.01
DZ ug wrar-faar 7.22 5.75
DZ ug argfees sfawa 14.41 14.50
FgaT ud arar-faar | 1.41 —4.73
agieT @ agfees sfawaq 9.09 5.08
wrar-faar @7 agfes sfagaw 7.74 938

I 5 ¥ uR aes 1T e awet ¥ G ¥ Aew ud anar< @uet # fafue
@ gfremt ¥ Ay Aamwer w1 gwinrwar § 1 g wfawe @Y qreearar S@) & @l
% e 399 (if), fafea (iii) o for (iv) sinfaat & & @fea T @ el & ffae
il gd iv & fgeies auar 1 qaT1 § uF o7 g9 ¥ wfas gyeger g w@rg ) €e
gfaws qeq goz & fefve v § qur g ase ¥ fefaz 1 % sfas amser § 1 oF e
gast & fad we7 @oz §  qne sfves fefwe ii qf v & qar ond of wner sfasw fafe
i o iv ¥ sreafas wroen fq@r &0 sq Ow FT A ) Araeey S gug & fag
7 et 1 3% A% faada g R eI sfaeT 1 grewer qeq @og ¥ A0 A
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ae &= ¥ 7 0F qow Feq § ) USEdTT & qeeqwis o wiT F, S gAR dw
F1 quaw 61 sfqwa 7% & g, AT sy F 11 faat ¥ g gar &, 7 Isuar F ww
Tt #7 swor quear & qeq g ) fafwew s, g OF, feard qur sdi ¥ 9@ go
q-q AET F FRT 48 A@AwEF G aar § F ogw ot w5 feew oF mar w faior
T st | ST & AR A F 2850 w-srw-AgAl w1 varafw frwww w7 o fafe
gor B g A & seora § frfoer wamafas duzsl & frawo & s sy sqre ¢
saafas aaofar & wfafcm sm Al § g aa ¥ JEge AT UGS FFERT S
wiedfa sgfaa agaa aftegtl aon sqreey geqld gz fratfea amst & afas 31
gerfa® ediuze Agedt qur qafgdt ¥ & g A o@Qfew s wIAr ¥ ARAY,
AT, T, G, AFA F F5 W07 g9 e Gy § odrdfew  guear sawr @
7§ wafs g, SR, AW q9T AHAT F §o W § Argge A furwar g0 feard {g
veifiar Y gfte ¥ a1edy, AFAT, FaAAY, T¥, AMT qq7 AWGR F § I« § gifean
afasiaer sara (SAR) F1 a1 18 ¥ sarar qrar war, wafs gs7 srafiee @ifeaw Fl-
92 AT FF ¥ HEAW qFOAAT AT TAEY F AT AT

Abstract

Studies of the physico-chemical properties of ground water of arid areas of
Rajasthan. By D. D. Ozha, C. P. Varshuey, J. L. Bohra and D. C. Sharma, Survey
and Research, Ground Water D epartment, Jodhpur.
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In arid areas water is a scarce commodity. The most acute problem of water
‘within the arid environment is, however, faced within the hot arid belt of Rajasthap
which accounts for nearly 61% of the country’s arid zone and is spread in eleven
districts of the State. Due to increasing trend of ground water exploitation for var.
“jous purposes, it has become necessary to ascertain the quality and quantity of
usable water. Detailed physico-chemical studies on quality of ground waters of arid
Rajasthan have been carried out by analysing 2850 water samples for various chem-
ical constituents affecting health of human beings, animal kingdom, and plant gro-
wth. In addition to higher degree of brackishness the ground waters of these areas
are enriched with high concentrations of nitrate and fluoride. Cases of both dental
and skeletal fluorosis in human beings, livestocksand faetus of animals owing to higher
concentrations of nitrates are prevalent features. Areas of Barmer, Nagaur, Sikar,
Jhunjhunu and Jalore districts are severeily affected with respect to fluorosis, whereas
the problem of nitrate poisoning is most common in Churu, Barmer, Bikaner and
Nagaur districts. For assessing the quality of ground water for irrigation purposes,
based on EC, SAR and RSC, the ground w aters are sodic in nature due to high
SAR or RSC values. In the areas of Barmer, Bikaner, Jaisalmer and Churu, Nagaur,
and Sriganganagar and Jalore have SAR values more than 18, whereas high RSC
generally occurs in low to medium salinity waters. The districts of Jhunjhunu,
Nagaur and Sikar have high RSC in ground waters.

FuEs 94 aat & afiay qur farg A9 F qF ¥ € w7 azew H) ggfaiy
feafa fav we & fafaa &1 gor<d ast & agt #u od afafeqe asf, amam § o
aftad®, dfew el & w3 7 @ie & qwear § geg wfw, aig A ¥ afq & F99 qewd
WF AR arx gaaew ¥ afwen o § 1 e A9 ¥ oiw qwwl B ogw) qer agei @
o afiy & aedy sade & wre o, Sy Y W, TR R SETET S AT ¥
wa dqryal § spagd wA vt )

e &7 7% gawe a1 11 7@ goragdy, A0y, g6, S0, g,
SR, AT, AN, Y, dwT gor ST F Gor gar &, 20 8751 aF fosito §
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