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ON THE LEAST PRIME IN AN ARITHMETICAL PROGRESSION

PanOheng-tung

(Department of Mathematics and Mechanics)

Apsrracr

Let Poin(D,1) denote the least prime in an arithmetical progression nD+1,

with 1</<D—1 and (/,D)=1, then on the grand Riemann hypothesis for

sufficiently large D, we may prove very easily that

PeOt)<2 (1)

where € is any positive number. In 1944, 10. B. Jimmi24°33 proved without

any hypothesis the existence of a positive absolute constant A, such that

Pain (D, 1) <D*. (2)

But his proof covered more than sixty pages. In 1954, lh. A. Pogoccnnit gave

a simpler proof of (2), but P. Turan remarked at the end of his book that

Pogzocenmi’s proof gives no information of the definite value of A and suggested

to determine the constant by his own method. We have not, however, seen any

paper written according to this suggestion. In this paper, we shall give a proof

of the following theorem.

Theorem. For sufficiently large D, we have

Poin (Di) <D“, (3)

where A, <5,448.
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- The proof of the theorem is based on the following auxiliary lemma and

two fundamental lemmata.

Auxiliary lemma (Page). There exists a constant C>0, such that in the region

1—Clog* D(|t|+1)<o <1, —w<i<+ce there are no zeros of any L(S,Z),

(4%) with character % (mod D) excapt, possibly, one simple real zero of a

function Z (S,%) belonging to an exclusive real character (mod D). We can
~ ulprove that C> 180

First fundamental lemma. Let Z(S,%), Z(S, %)---L(S,%cp)-1) b3 all the

£-functions balonging to a modulus D, let Q(D,wW) denote the number of Z-func-

 for sufficiently large D.

tions each having at least one zero in the rectangle R

1—-log*D<o<l, |t|<e@”"Q5logD)+, (B)

where W€[0,loglog D], U>0, then

 5,020 e™, 0<w< a :

10% a”, esUD,W< ie
gCsonu) = Ui 2,

ef 223040) 2<wW<loglogD,

' Second fundamental Iemma. Suppos? that there exists an exclusive zero @

belonging to modulus D and let pp=6)+%t) b2 any zero of L(S,%), (X%X%), then

under the condition 1-6 <A, logD(| t)|+1), we have

A: A _
<1— a 3 l oo 4 :

Oost Tog DU tol) 8 SkgDC wl Fd)” ©
Where 8=1—8,A;, Ay are suitable constants, and when D is large enough, we

 

1
lave A, D144 °

log*p
»S log p 6 Vpe. 4N? Ok :

pRV*)
p=!(modD)

 

the result required.

The result of the theorem may b2 improved, but it seems very difficult to

reach the best result.

Here I should like to express my thanks to Professor Min Szu-hoa for his

help and encouragement.
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ON A SYSTEM OF AXIOMS FOR THE POSITIVE NUMBERS

Leng Sen-ming

(Department of Mathematics and Mechanics)

Axpsrract

We have proposed a system of axioms (I—XII) for the positive numbers.

[This journal, 2, 441—442 (1956). Axiom V there should bs supplemented by the:

additional condition impcsed on the positive number 1: such that +=1.] Here we

establish the Icgical equivalence among this system and two others. The first is

obtained from I—XII by modifying V and XI asfollows.

Y". 1 is a pesitive number.

 XI’. If p is a positive number, then z ‘i <i and 1<p+1.
P

The second system is obtained from J—XII by writing p* and p7 for p+1 and
 = and by modifyingV and VIII as follows (so that the individual positive number

1 is dispensed with in the statements of the axioms).

V". There exists at least one pcsitive number.

VII’. If p and-q are pesitive numbers such that p<q, andif a set of positive

numbers contains at least one positive number and contains r* and r~ for each

of its elemenis r, then the set contains a pcsitive number r such that p<r and

r<q. '
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ON THE MEAN-VALUE THEOREMS OF Z,,,(s)

Min Szu hoa and Yin Wen lin

(Department of Mathematics and Mechanics)

Apsrracr

One of the authors stated and proved some mean-value theorems for Z,,,(s).7 -

Since he quoted a “theorem” (theorem 74 of) which is erroneous, both the proofs

and the theorems have to be modified. The main cbject of the present paper is

to prove the following mean value theorems:

 

; ; 1
Theorem 1. If n is an even integer n>2, v= : and 0<a<kv—v, then
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where ¢c, is @ constant, depending only on &, n anda.

 

; i Alin 5Theorem 2. If nm is an even integer, n>2, v=— and 0<a<hv then
n
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If further we have n>2 and a<kv—2kv?—v+2v?, then

J\ Zan lait) [dt ~ ogTAHar—t-aynzaes,

where cs; is @ constant depending only on &, n and a.

Moreover, let w(o7) =p,(o7) and v(a7) =v,(c) be respectively the greatest lower

bound of € and that of €' for which

Zy4 (7 +0) =O(\t °)
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Then, the following conjecture may be of interest:

1(o) =ty (7) =max {9, kv-ao——, (n—1) (kv=y —o) -o+5}.
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ON THE CONVERGENCE OF SERIES OF POSITIVE TERMS

Leng Sen-ming

(Department of Mathematics and Mechanics)

ABSTRACT

We establish some tests for convergence and divergence of an arbitrary series

of positive terms Sa,(a,20). For convenience we take a fixed number 0, 0<0<1,

and a fixed convergent series of positive terms 3V,.

1. As regards a necessary condition for the convergence of Sia,, Viz. 4,30, we

have

Theorem 1. Tet a, and o, be two sequences of non-negative real numbers, where

on70. Then a necessary and sufficient condition for a,—0 ts that it should be posseble

to associate every sufficiently large natural number n with a natural number n', less

han n and tending to co wrth n, such that

dy, <O (ay) +0y. (1)

Making use of such an index n’ we have also

Thecrem 2. Let every sufficiently large natwral number n be associated with a

natural number n', less than n and tending to ce with n. Then in order that a series

of positive terms Su, should be convergent, it 13 sufficient that there should te a

convergent series of positive terms dc, such that, for large n,

a (G xsteEEOee Oe (20)
In order that the serves of posetive terms da, should be dovergent, it %s sufficient

that there should be a divergent serves of posrtve terms Sid, such that, for large n,
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Th = d,

at ds d= C¢;,) ° - (2D)

In the proofs of Theorem 2 and some other theorems in what follows we make

use of y

Lemma 1. If 2, %,---, 2, are real numbers of one and the. same stgn and

|e, +t,+---+a,_,|<1, then

(1+ 2,) (1+2,) a (1+ 2,) =1+ (isnot) +9 (@,-+----+a,)?,
0<@<1

2. We extend the comparison test and the ratio test as follows.

Theorem 3. In order that a series of positive terms Sa, should be convergent, it

is necessary and sufficient that it should be possible to associate every sufficiently large

natural number n with a natural number n', less than n and tending to co with n,

such that

Dd) Gn<4(G,) +O (30’)
: m =n

a ts also necessary and sufficient that 2t should be possible to associate every’ sufficiently

large natural number n with a natural number n, greater than n and increasing with

n, such that

> Gn, <4 (a,) sine (38C")

n'<m<(n+1)" .

In order that the series of positive terms Sa, should be divergent, it is necessary

and sufficient that it should be possible to associate every sufficiently large natural

number n with a natural nwmber n', less than n and tending to co with n, such that

SS} dn> (1—C,,) ay; (3D’)
Mm =n? z

it is also necessary and sufficient that it should be possible to associate every sufficiently

large natural number n with a natural nwmber n"', greater than n and increasing with

n, such that

SayAC)a, (3D")
n''<m<(n-+1)"

3. We consider a class of series of positive terms Sa, characterized by the

condition that

Oy alln+1 <1+0(—), (4a)
Oy, m

Suppose that m, is a sequence of natural numbers such that

: ";. ome
T< limhe lim PIN --oo, (4b)

faa % koa

Then, for ™%<m<n<n,,,, we have
mr/ 1 AT Ny Tn

6,<(14+——
On <3" Om
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where h and h’’ are independent of n. From this we deduce (Theorem 4) that

the serves

SS A, : and » Ny, (4)
k=1

are both convergent or both divergent, and (Theorem 5) that af Da, catisfres condition

(4a) and is convergent then

a,=0(-).Te /

Also, making us? of Theorem 8, we cbtain -

Theorem 6. Le Sa, be a series of positive terms catisfying condition (4a), and

la m, be a sequence of natural numbers satisfying condition (4b). Then Sa, 4%

convergent uf

lim7m —0; (6C)
kos Oy

and diveryent if

limnt=o, (6D)
k= 50 Cy.

If we apply this theorem to the series

Ser and > i (b=1,2,3,--) (6a)
nlog nlog log n---log*mn (log*n) ”
 

we see at once that these series are convergent for p>1 and divergent for p<l.

4. We consider a kind of particular choice of the nm’ in Theorem3.

Theorem 7. Le n' be a natural number which depends on n and has the form

mn=logn+O(1), (7)

Then a series of posilive terms Sa, 1s convergent if

1 i at or

Gy <6(—ar +C n> ( (C)n

and divergent uf

Ge~C,)y ° (7D)

This test corresponds to the family of series

KE)
» q an 5 (Ta)

n log n log log n---log’ Cn
 

where g>>0 is a parameter and I(n) is the integer such that

1<log”n<e,

If we collect the terms according to the equations l(n) =h (h=0,1, 2, 3,---), series

(Ta) takes a form like a geometric series, i.c.

SS 4+0() }-q".
h=0
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a
nP

> os a (7b)
nlognlog log n---log’n+ [1 (n) ]?

In this connexion the analogue of the harmonic series ¥ is 

 

which is also convergent for p>1 and divergent for p<.

We may of course make other choice of the mn’ in Theorem 7, and make

(according to Theorem 2) the corresponding change of the ratio _ in (7C) and

(7D). We may also use (7b) instead of (7a).

. 5. By changing the /(m) in the last factor of the denominator of the n-th

term of series (7b) into the sum of the first n terms of the series for p=0, and

. by expanding the ratio of each pair of consecutive terms of the resulted series, we

find that a series of positive terms Sa, is convergent if

all 1 alt 1

Ona n nlogn nlognloglogen nlognlog log n---log’™n

 

— : — 10 gc!
nlognlog log n---log’n «1 (n) ( ny >

( )

where p>1 is independent of m; and it is divergent if

al 1 1 A!
Gy, =

2i— “ mloo loom.lool:nlognlog log n---log (OnGy n nlogn nlognlogloen
 

 
 

is z Zo (8D’)
n log nlog log n---log™nel (n)
 

We write R?(/(n)) for the right member of. inequality (8C’) and consider

the extreme values of R?(h) for h=1,2,---, (mn); and find that R*(h) attains the

minimum at h=l(n) and R?(k), when p>1, attains the maximum at h=/' (m) >

where (’(2) is the integer such that ;

log” MnsU' (n) Slog!In =1.

We have

Lemma 2. The series

SU, (p) = : (8a)
nlognloglogn---log’n+ [U' (n) J?
 

as convergent for p>2 and divergent for p< 2.

Comparing with series (8a) we find that the series

 

oe —_ = LT Cn)nlogn log log n---log’ Cm

n

YA,a : TI Lice? @(m=DIMFO-L,G)?
m=3

is conyergent for p>1 and divergent for p<. For this series we have

A il al ill 1= = = sari :

Ay1 n nlogn mnlogn log logn nlogn log logn---log’ (tn
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 - Seee S|, |<+e5,
nlognloglogn---log’ (Pn

We thus arrive at

Theorem 8. Let the real number p>1 be independent of n and the integer h=h(n)

be such that 1<log'n<n. Then a series of positive terms Sa, 13 convergent if

  
 

a ie So 1
d,, nm nilogn nlognloglogn nlogn log logn---log*1n

a cowl +0(C) (86)
nlog nlieg log n---log'n

and divergent uf

1 1 il _ 1

Caer nm nilogn 7 log n log log n n log n log log n---log'tn

_ 1+1/h

nlogn log log n---log'n

   

a) (C,,) e (8D)

In particular, Da, is convergent if

An 1 1 el alala a : =
a, nn nilogn nlogniloglogn n log n log log n---log'1n

P 1 O ¢ YY

ereee

epee

CC) (8C,)
nlognloglogn---log'n

and divergent if

Gn sy Lod yl uf alt

On—1 mn niogn niegnloglogn n log n log log n---log*“*n

1 ; 9
Sapaseemmerous (C/o) (8D,)

nlog nlog log n---log"n

From this we deduce

Theorem 9. Le 8 be a positive number. La n' be a natural number whach

depends on n and has the form

nm=logn+O(1),

Then a series of positive terms Sa, 43 convergent if, for large n,

On —_ 1 Cy! Zz 6 a i
<i +0,—-—C; (9C)n eeths

Any TU Oy4 nm nlognleglogn---logtn n

and divergent if, for large n,

ale (9D)Oy 1 cl ¥

im Oats m
ae in! — 1 2 5

ae a
Wy TL Wy!4 m nlognloglogn---log(n

6. The following lemma gives tests of another character.

Lemma 3. Let s, and 1, be two sequences of real numbers such that

S_<t, +0 (1) (10)

when n tends to ce through an infinite sct of natural numbers, and such that

Sn41— Sinz trys alt (10: )
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for all n. Then

for all n.

blf the t, kave a posetive lower bound, (10a) can be replaced by

Spt >bu f= (10b)

Sy ty =

Applying Lemma 3 and Theorem 2, and applying the argument used in the

deduction of Theorem 8, we cbtain

Theorem 10. Let the real number p>1 be independent of n und the integer

h=h(n) be such thut 1<log'n<n. If Sa, is a series of positive terms such that

~ lim-""= <1, ~ (10)
Na = Oy—4

then uw sufficient condition for the convergence of Sa, ts that, for n sufficiently large,

mtOrta — OnVp4ta.. oe
Gy Una logn log n log log n lognloglogn---log**n

(Ch=Onn): (100)
log nlog log n---log"n

If Sa, ts a serves of positive terms such that

  

limGy>1 ; : : (10d)

Noo Qy—1

then a sufficient condition for the divergence of da, ts that, for n sufficiently lurge,

n( at _ Gy \<1 { 1 { il eee | 1 |Gn Gale loen log nlog log n lognlog log n---log*n
! / . Rpe +13 (0,— Cyst) « (20D)

lognlog logn---log
'n

|

The statements remain true if n'=log n+O(1) and (10C) and (LOD) are replaced by

m( Sat On )- 1 m2 Ay!44 — Gi! 1+ . o  

 

 

Gy Gna

/

logn Uy! (byt aa log n log log n---log’n

—W (C,—Cyai) + ie=n (C=Cae (100")

a

n( Gnta On \- 1 n’?( Gyty4 Ay! a= 8

On M-1/ logn in Ca log n log log n---1eg?n

+n? (C,,— Cane at” (OieaCneae (10D")

S

If we make us2 of the second part of Lemma 3, we find that there are ana-

logues of these tests for the expression

n?( Ons = a, -1)

\ a, Oy—4
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ON LIE ALGEBRAS WITH A CYCLIC NILPOTENT
DERIVATION

Ting Shth-sun

(Department of Mathematics and Mechanics)

ABSTRACT

A derivation of a Lie algebra is said to be cyclic nilpotent, if, as a linear

transformation, it is cyclic nilpotent, 1. e, its index of nilpotency is equal to the

dimension of the algebra. A Lie algebra with such a derivation is called a g-

algebra. In this paper, the structure of z-algebras over an arbitrary field of cha-

racteristic zero is investigated.

This paper can b2-divided into two parts. In the first part, the following

two main theorems are proved. —

Theorem 3. A z-algebra of dimension greater than 3 is necessarily solvable.

Theorem 4. A z-algebru of dimension greater than 3is nilpotent if and only

if it has a non-trivial centre.

In this part, as a corollary, we also get the following result. If LZ is a Lie

algebra of dimension n, n>3, 7€L and adz is nilpotent, then (adx)""t=0.

In the second part, the structures of all non-nilpotent z-algebras are comple-

tely determined. It is proved that, all non-nilpotent z-algebras fall into four

classes, they are mutually non-isomorphic. For each fixed dimension greater than

3, all the four classes except one contain only a finite number of algebras and

their numbers are n—1, 2, 2 respectively.. Over an algebraically closed field, the

exceptional class also contains a finite number of algebras and its number is

Fin this case, m must be even. Examples are given to show that the restriction to

algebraically closed fields for this class is essantial for the finiteness of number.
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BACHE05JEVAAEESB)EeBTR. Main’5jin

PEDPELFEE) 97.8 SBIR,BBEBIGEYAMADERE Ub LtRkBI

SESEFILANSE. ARSCPE30PBSRAREICTE,FB) Main

TEASE. BD SYARREe 46 N Zi, BEEOOM DEMtS

EBM,LKRESCH, AitDAREON. OoTeTE

FEMFAASASEL , SAPFiSASSTEETERREEESTNOYSSRBsHIEBDAI

TO htSiESEPTTRISSALESASOPUTEIRAASREISS, AUSIn TOyA 1E

HaBESBISCE. KSEESATSareA

SEER: PRUESIYAML/H 0.03 N ak 0.02 N MyAEAESNBE, JEYSWer Mallinckrodt {i aang
ApAffi UO, (CHCOO) .-2H,0 Bail, SCTEWS weEAE JonesiaaRaSAEE

EMTEYE10 SETHI7kBEEHK 4 N Be GN, FEIN 0.02N PeYaCETS

Be Peeiill c), 131 POPRMAVELA5 Zo HOSA{CMB 2 ETP, FeteP (100° ZeAa) MEALSe

VEE)RZ. mFSTMAHFN A 1b Ae 10—20 mez, 0.05N fy Fe(NH,) (SOs). Yr 29 5»

FhPVG(153)EBAY 5 ETL, JASE Mk thi REO TasHATERiePF0.02

N ay 0.01N OREOHEARU2. ULIAaa,ae. RRAIPe.
BE 1 GEAEALFAIAASWSSatReBEB

TAMEERAR 35 22]PUEAN. SUSEEE 18.70 2e} 0.02N K,Cr.0;.

 

 

 

  
 

 

 

   

ee Be K.Cr,0,(0.02N)}##6 RE, SEF
(0.02N) (1:1) ;
ETT Ft I | I | IIT IV V VI ES

1.0 0 18.03 18.05 | 18.08 18.03 = = 18.04
1.0 1.9 18.68 18.68 | _ 18.67 18.68 18.68 18.68
1.0 2.0 18.68 18.70 18.65 18.69 18.69 18.69 18.68
1.0 3.0 18.68 | 18.69 18.69 18.68 18.66 | 18.68 18.68

ey 4.0 18.70 | 18.68

|

18.71 18.7) | 18.71 | 18.72|18.70
0 3.0 18.70 | 18.70 18.72 18.70 18.7) | 18.69 18.70

0.5 3.0 18.60 ° 18.59 18.65 18.69 18.70 | 18.69 18.65
1.0 3.0 18.68 | 18.69 18.68 18.69 18.66 18.66 18.68
1.5 3.0 18.66 | 18,68 18.69 18.68 18.66 18.69 18.68

20seo 18.71 18.69 18.70 18.70 18.71 18.70 18.70

0 { 0 5.96 5.04 6.48 7.56 6.68 4.88 =    
* 1957 42 10 JJ 12 |] eI.
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see. Be 1 FHASBENABESHEHAFFYGLE 3.0 SEFATEPF
PEAINHECHESE. MA 0.5, 1.0, 1.5, 5% 2.0 SEFEEMAHZBI.
HorMain ayia—EX,FA0.4 M WOREIZhyRS 38%. ASERETEFEALSS
HRAae,FOEEPL. SRYASLRSMABH
BME, UT)98SoBETEWAPEADTGREOSTY. BEFITSSEEFLAB DIBE
REMayiso, bepyRis 8040%AsRABE. 05)AeRAEHI,TE 4 N AGN
EteBe PapalMA 0.5, 1,2, 3, 4 SEFHERE, MIRTE 2, 3,4 SESESES,HE
fiSINE. (ATERSA 0.5 we 1 SEF}BERE ITFzhyAss 80—90 %, HBCHE It ey HER
ERemis. AULASEEAA2—3 EFT(An 4HS 0.4—0.6M) AGREEHEE
WIZE O.5M SUEYBEDSOPSHESeBY

DyYSBETFESAURISTeSSeSJkJzYHTEFL SikTTBIBESS
SKISHE (CTE—SVSTSBERilMBAS Fe** gu Pet**, Fast& (t 2(EE

Bet" Wye, JA SAILHeBy5S Fe** WaYSWe, SPPITIASHASYAHERPSS PEATE
Al. eiBISBwREAELE, ueeteeF Cutt, Co**, Ni** gn IC] AYER,
WaALALAS 2.

 

 

 

 

 

 

  

 

He 2 ANALSHRIBEBeg

TAHAER 35 289}, SURSESNDBE 18.13 365} 0.01N K,Cr.0,.

oe M |e oe M| ee & am Ve K,Cr.0, 38363:(EIH)

1.5 1.0 mt a 3.40 3.55
1.5 1.0 Kets 0.04 11.22 12.30
1.5 1.0 Fet* 0.04 _ 10.55 10.35
1.5 1.0 Cuts . 0.05 4,97 7.54
1.5 1.0 ICl 0.05 5.40 6.75
1.5 1.0 Cot* 0.05: 6.95 5.55
1.5 1.0 Nit* 0.05 5.75 5.45

| 1

6.0 — | = = 230 6.80

6.0 - Fett | 0.04 17.56 17.63

6.0 | — | Fett | 0.04 17.10 7.10

6.0 | — Cuts 0.05 17.44 | 17.50

6.0 — Cort 0.05 14.85 12.77

6.0 = Nit 0.05 11.26 11.08

6.0 | = Fet**4-Gut+ | 0.044-0.05 17.20 17230

6.0 | = Fet*t4.Got °| 0.04-+40.05 17.74 7.86
6.0 | = Cut? +-Cot* | 0,05-40.05 17.92 18.02
6.0 = Cut +Cot*-+-Ni**|0.05-+-0.05-40.05 17.47 ele   

  

Be 2 VT— Fe Fill SC HiseELRsoe 15M. aA 1M FETEPREATIN, OSRYAE 4—

ON TSWSESSP HE SEay, UeHA] 15MBRE7DEPOSIINOTE. 4 HEE
FESEAEAEAC FATE)92S ARETE, POSESPEAS TA), 2SBie Js, PRGHERE SE 2 Be
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3 aE. . .

HS Gupte
7TREE 1.2 «10-9(FARea)SIOBE 0.011%

 

 
 

fe Be M uy (uA) Eyp(v.) (4 S.C.E.)

0.030 1.391 0.347 — 0.255 — 0.361
0.060 1.020 0.309 — 0.253 — 0.364
0.120 1.071 0.296 — 0.249 — 0.366
0.240 1.122 0.255 —0.241 — 0.366
0.360 1.241 0.136 — 0.230 — 0.364

0.452 1.496 — 0.225
0.603 1.615 — 0.219
0.703 1.649 — 0.208
0.903 1.683 —0.204
1.205 1.683 —0.198
2.623 1.690 —9 170
4.521 1.428 —0.132
6.028 1.207 — 0.095
7.535 0.955 —0.072
9.042 0.615 — 0.041  
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VOLUMETRIC DETERMINATION OF URANIUM BY

REDUCTION WITH STANNOUS CHLORIDE

Kao Sheau-shya, Liu Chia-shu, Wu Wan-hsien and Lee An-mo
2 ?

(Department of Chemistry)

ABSTRACT

The catalytic effect of iron salts and phosphoric acid on the reduction of

U(VI) to U(IV) with stannous chloride has been investigated. It is found that

U(VI) may be quantitatively reduced to U(IV) in 4—6Mhydrochloric acid solution

containing not less than 0.5M phosphoric acid. In contrast to the observations made

by Main", we found that the addition of iron catalyst is not necessary, thu’

avoiding the correction for the volume of dichromate solution consumed by the

catalyst.

The catalytic nature of phosphoric acid has bzen studied polarographically. It

is found that phosphoric acid stabilizes U(IV) with respect to U(V) due to com-

plex formation, so that in a solution containing more than 0.5M phosphoric acid,

U(V1) can be reduced to U(IVY) quantitatively.

The method can be adopted for the routine determination of uranium in

materials rick in this element.



Bea“thigs ural    

  

PE tL

      
eee =f
ee

Beefo. APE

acenll KE isieLane nt

=n
feAi=i7eexoat iy

noeoeNina,wig

Le . se)! =a

      
       

     
   

      

        

      

   

4carbREALE
i tm: ers tebaa —

= Pieeileing

=e see

awe
<aoeSli

  

 

G
i

ye

   

PL tof hers oe ateuf

17 a = :

- Le a
-

SF pega dips ea te :rete I ie Fi ay ie Opi
4 - 2) ui ie =

  

  

att a fi

; aire Fi aT faye of fie es - \ 7
t 7 x a - on , 7 ch - =

an (elle ct iit ri ‘Per 5 = ea pee

TEST DEPLETE err re ieee She + Sita wp ca ap , felelres pal
* - ". = : . J = —— =

 



‘Te%TH8HSay2G61l«

MefelEYfeYSelUofeASe)oeEGSSa“EYESGgESAfe

AvewumygSFSSALYGUSail)SAfeaeeoyunIf:folto)GHeeETgh(A-fyZaa

ful)21,SHMeeeAATSchSeBeSHGEEegLEwniunuainofngSys

SEBISWEgqgTuTpIgmYeyogEH°SAYgbLovppehonwpityFisESMASESLSEOPEL

ubypenpEe“pgsHpLGAsaan)sndouwySOESISLS€GpeTstomHe°TIESTee)

ysuryLAEscoters)GHAESESHEL“OFETABuungBelayg(aAYEeEY*gps[ey

SEGa3frSP—SCIESEYGH(YEEeityShBeSTSfieSLYToSSSeHlLe

*EYflBeLEGHBRESSERLESTSHWAE96SieBRGADsehGHie=POSALSEBdSENG

627OSTLAMEe100UYtoystypogSSMS*MnAEEBSSfxSeWAGSEBel—SE

THMYCGfoxTB©opelEth—[el]SACELSMS(elTSBhPahaaHGLYSen$teEE

syEXMA*B46SSRAE—efBeGGEYfsYkS231GF)AP(EYSIS

APEALcebnAERRNG2esSSBSERSAJtPSSdoASEeh

*BekbfsfaleSBElSbib)SSESSSeip*AVESaeSaSHASfEd[BY

fetclaBETtOeFieGe(1SSSTCTNedShGal,°CRSEYSGSTSdBleA

SUElati$Y26GeSGheedolotOeetYYSgSyBSSeehah

*ZFHERAYLBASSSihSESfcGey)28

shy©ZaHfBetApafohihOe(1UYSatEMEPH[LIIESASeBB2ATSACSdOSY

SEyt)ShaeHSIEpesSepBeeDEShGATNy2Lg)SBSTEitel6SSN)“fidewe)

AY36LAYASOESSG*SSJuSEOeTHESaSe

CTCeaeebEbSaagSaSGOeetEYal)BSElVSHEEBASIE*(ate—RR

YYSSBBOIE)SETEECBSbeeSHESFehhBMEZSHE“ceeLL)EMvyuaynasaDunfir

aoeeyBAOEMELSASHGEENCEEASwouafisvumyFpsuerdid

vinylFREEREWASEvosnyvueryyPEGAMRASASCLNGfaySafeeaGHASAL]aeSeeBSflS41)

Trei)ACBSSR,“SLEE*SYLe“Se“SF

teOYtokAGGA)$eMSPEESBESEHEYA,SBSe)AilSiSEV

NESYEStlofSVaAElsSeegHS“PELYEIG

*qTRMOHmippnomuosirwounFpSAEGUSPeCayAEAeseeeefx

2)BHASTseESESEl1Ld“Sea“GE

LyTeSBWeABG,STSR)AAEYSSSSGS

(SAMERAENERERAT)

¥NE

EREOUTUeSviepnovimowsiuvuvyFRB

a
a
c
S
o



NREYEtldGSSSetAenEeikUg©hh

SBEAHGHACREBeNELADSHY9GHAYHESALSLsnSERTPlSSLYG
*LySELLe)—ehSkSoreSiGhealt

BEBGGERGYBSMeUCSNSEE«UgUIEDeRLSUSLCISEBSCVYAEH|1cTRGLT
GRUL2NEUeyGeSPSPREEH¢Bey&&=GilletSELVASEHEoTBeeioe
eeee"MeTEESOTOFSTABANS°HUTLeSetetBt

20SEGhet!SYBANENcSAEBySELTagthseSCRASECEA*CTHGGMpcSSAGHICEL

apyNCBAAlELYkSE—TYeensFarlkEcOe°BDLSook

haItas%7BSSTTSUS*RnDeSe“aTaSSSeGE

BHSEALeEL8STaaTESGNOO)PSAGSASEYZATHUSPSR)*(EHHY

HRSAEAALEOTSEYSelEVPREGERSLPSPp—"/,ASAHSGilClee

BYWeAbNeBEVEtgDEBMEESESeaEYTHSSN“2RYSEekBdPatIfeSYSy

BeWcBEBeSGBSE)OHogGC“LE009GYARAEete“eHSedeG6

TBLSE“SHGgxNCHTT2EGCSS.)TObik“elRK0GSeeEYchTDaHE

Ee*GHORCSBHtaeMEEYqSEeeaemrseat°Kae

x38)SHE—ScAbTK09—0GHHHISEX000's—o00'SdaleIuBibfe*BeVWLTE

aeWAMseaeasRSSaida“SleASlsiGF Sh—¥6224Aala

areDEGETRSE*(ASTfnSM“eleGSET0GFHAEJaYNSTSYfr

aSlaHGHSSBSsaeAfoYeSY?peSBP0.96—0.066BEEFI

©flTitSELeyagHLSELRIEEYSS*ylSEATGelERY—EGERSEeSERSOehedese38=

“(p357NCRRHESESSLOTGH(TAKS09)THEYAEN,GCHSEMIGHTAKG9EH)FI

MOHBHSoSRIsoyBHTCSR*AESEEe“SEes

EeTESES*°eSJsMKdztS

fBBse)SEDS18GRSeSeey)SY(SEEfe(1$FTEYABaSgteeh

euneeMNedOKBT01—0GGEIR)SONSGB(-PaaaStSptSe!Else

RassECA*RES)Sd!BoleGleliyHalEdErsessesy,*GeyBEOVYq

GHaeSEqeGULLYFSe.G6T—EfTTSIEf@—HGSocelDEEES

=e

5
a

ik

*(eseey

eee)AESEiyBdhel7LaOeUpeyZSeSiGal“EE

*MeferiesaLYIebylMesyaeSt

[elREYERYToyErAee(GLY0.00SYARe)
G827RRESEepSSSSACSySEStSeSMEe*6ESieIOY

MOLANS1C6TEe*cereBESEIBOeTGSayIEKOS6T&Cane

OeGASyteohBRefSVIISCIOGOT.EWEDEGASeehSEESSE
"AHLhH

LYEHfheNCSSSFYSytSweeyReAAODe8LSeeAayLOAEASEfeeT

 

ayCeBIT4&&MwneeBle96



WfESHAGASbylTaAMEEalfeeV2)BYGeEK(1GSAALBEY06SE)ale

SeDyaeSYEYOeLeOAaIa)

SETYTEMlegahHalGhOlSYOf—0zBOaBe¢SY

*sp)aeTHZeayauTy—tlHeHhtlBLEEY

WELG0%NOMS(%AATAABN)MfeGREEAESSTEleaf—Ed
Oe(IWLLAW—y°BGANSEHeGHPETAA)ATPEDDEleCELLG
PENIMEypCCAeeSFDYJaBS(9.08—P)fdBENGAYhrSihSeySEESCTTOF

FEHB2SSFTeyySunbylZXFesiftSD:eSolSipEE*ENefIOY

lgGeeBGSSYZIeeICFlGV2sHBSTI,padsEELAbd344)Bt

tl2b4Kale1Le°f(gGNALASe)IOSTH“COEHseZHCL

BIELSYSeOtleSSAAULLcyShhSAYSNSEY>NcIS°eeSsSeEYpSleesTHA(iid°CSee

GeiYhtBIGileCRDAORBeale(TTSAAE)°/

Blvk6[SaSEohatBS(STSAAY)atEeedSF0gOS)atSe)igBetS

MyCeeCIoleihHE*SipSANGSS)SeeA,GealSHSnYY°OSSLSylSt

FySpBelaGeZSBIGEYSSEIGEHlBkSe—[SY

sfWpaEDEAseaAGASSAGIALoeAGIA)ie“SERS

SCOoVOFSLerLE‘it4GHSSipSSELYSYTl)EY

SEEONEDEGEESSeAvauinygSATeeWlHEDELYPISSSEetooyy,UYtaisty[og

SETa)HEbieEYAgBlhhSStderSBSEYEefH]*BSGEET&ef

HESelMEAGV7kilt)245SRLSOSEBGO,“eiEGUSRSHE)—&%

MeReSeLeoleSeahAafIYEABeShSeCHSEpaGHSELEe*EAEZeLyefo<e

rhGSSebGdJeeteeachPoseySyASTSAGa*SieaFfBSHL

woMK
*Gl[itaAT26)*OVEYHY(12—*aaASt

BSeTSEBUOYEEL(AHGeos°L(GYOY“SaqimugRae4Hig

*el(ishySlBYBCee

ByGEA(G*SebIeYGDeleGRSBHIE“OEDEeBAAS

*ScTeGoelsepageByge“GhOF/,

SABhBEAentLdSLYERG)ieSeEO)a)°sdSldotha°SeSSESE

Hl¢27KHGgWESy‘Sly|S3KB/og“WEYHYESBEEa

“S48etekSe)heSineOMeee[|MESAIEGEh

(NR$eNYOSSseeaSeOREBEIBENayrg—fastSSEhPeotiSeBESoh)“ip4

EAfn427STLRY9OOiceeoSeSNoe

HEAEY(4(AtteHYSSSSSBYsdSG1EiSYSSISSESF

Sat—eeShaeHdISSI

SSHEHAbSepGF)SeIASfoc*SZ6]IYeTpheFeNg]—SEOeA)frefd

FaaleSE)Ge/,GYfdTTeehedade

x

 

1GSSOvypjnoneuowbispunyFpiif¢

e
e



Hh 1958 464k98 le ee ee
 

 

SCA? ,HIDBee)SpeBRL (RIV, 3).SPSHEABAS

nnd) (BRR TV, 4). —P9RAERP,RABBIA,TOEBA

Bpeky, 40 5SBtSABAS FASEfaekIEwRaTV, (5 Jefe] 6). 80 5BFe

HECORS(ERIV, 7). GEESELAP, TRSEISM, Ti

AUBEASESPED, COARSEIRAA). AEL

Bye67AOE,1BETRS,TESis 1NNSA

A,LLINBERS,BREAY*/, (BK V, 11, 2.2).

    

 

 

 

 

 

   

321 jSREPESINFise (180.1°C)
.

= ri B EE Frenhe* (HERE) |W 2K 2 | Bh Rw i Bi

Bree 1 RTS)

Bree 2 VTA) 0 2.9 /\\eF

Bee 3 =H1) 2.90. 005 sit 17 1.2/NRF

Bree 4 POFee) 4.10.01hit 16 0.8 /h ihr

Bree 5 7$i) 4.940.007itt 15 0.9/SRF

Bree 6 TARE) 5.80.11/Niet 7 0.8/KBr

Bree 7 =>=H 6.60.22 /Nip 7 8.0/\EF

Bree 8 HET) 7 14.6-£0.17/\it 5 4. 7hih

Bree 9 AASEE 19.3-£1.05/hmh 4 4.3 /NibF

Bree 10 JtaRE] 23.60.22iy 20 6. 5/hir

_ Bree 11 SstaGY) 30.10.33Mitt | 8 6. 7/\it

Grex 12 JaAR) 36.1=£0.42//bt 11 9.8 /\Bf

Bree 13 TAR) 46.60.40/ith 16 7.4

rex 14 TREEHo 54.01.41/Nitb 5 6. 37h bf

Sree 15 ReeaE 60.3-E1.29//fbr 6 6.4 y]st

BrEE 16 TASES0) 66.70. 79/tt 14 | 8.1 NE

rex 17 Feo iu) 74.8-£0.55/\BF 16 24. 6yNEF

Bre 18 LAL8) 99.442.22/hhr 14 20.8 /NiF

Brey 19 DoH) 120.2-42.87/hit 16 18. 3/hitk

ByEZ 20 REMTah 1388.52.24/\\n 17 25. 7/)ier

Brey 21 JF AW) 164.22.32/hiy 16 28. TBF

SHER 22 Fema 192.9+2.5 1/Nir a: 46.1 Nip

Bye 23 anne4 20) 239 .0-E1.57/Nit 6 26. 5 Nit

GrER 24 PeasME0) 265.552.87/Nitt 6 41.8 /NiRp

Gree 25 fans5cRW) 307.3-£5.95Nit 8   

* SseRHESERNaBESERDY BkTPMDTaANINTH.

++ METS SEm=~S(@)/n'=n .

PYAR SAMABBA SP, MESA. SNOTTESEHa 2.9 ASILPAoP

ALETR (MLV, 31). MEAABINASDBUTEOPSZea 3S Es Til (TAL C8aeTt

HADES) SOPAEROaOU. (ir) 18) BE). 3.9 NieBUSTS.

Mrek 4—4AMARA STRMER.

rex 5 —S-AMADHA SAAR,ABA,PeLE 45".

WYEe 8 —16-AM ADEA SAVORS,ME. PUESIIIEAT,MAE 2ate



"ERE6GEST*SteEOseES?(dSI)IGASRE
SHEASERY°FACESETALS“BEEMETTSITETNATE*(8/
UESOOH)SFylESBij3“PYOUISHBGACHROUTCAeeB=Eee—eg

BEYSF2OK2:9GHEEXE2YASeBeSMGADYJSE“By
VERMA*(sh“ATAAD)BAPeEHSZlgRMSLE*OF(A)SE)
26UNbah0SaySeEWHU(eeYPenSEYET—ez

*fpBELEYOK
Be)MAES*esALSVEU)ETEYA"ASESE
244afGHAES2GyRECSRBaoeeTe

"8/.,GASPLHEACBE9SEYEUyeOHSASLeePYfseh
FEAEBSHTeTARcBSSEtoTC3SOOTVf)0gOle)UID
[etreOSYFBelBE“eaCEESUNGFUSETTBs—9g2S

"8,GAPETYEKE¢(Wt
EDae(46)HBG*PMCGhIYfsEE°C
SifFAI0%FCNEL)ABTAleIHSBEgt

"8/,WEEEEYKS7Lyk
Fs)LTEOEpeadsl)UIeRSI2edJeIHEIRYB—97SG
OT/HSTGCMAESYKBE©GUSTSHTHBEERSeSeOYepee—pyUG

"KSozLYSESAlinBlige

ZiEallSHINESEFBAESOeESShoySW
"2FSCHEI*ge

GAPSchetFSYABBS©sayTaTBagGYedohOl2GEBW<EL)
“TEHRAUQSELMmesp)*TPESRllEYGEAeSES,Oe—eyHS

"RezSHH
VTEATEseSehlMeeOCTPOEl572SYl

.*ASKllySeBkCO)Le

£4FpteDySalSFaWiEY08GS)OMS(IE)OSA—9]SY
SETALLSSlgGSEY

HVCGASBGYYeOYOESeSIESOMO(IRE)eeeIgySW
ANSEMERMSMOW(Ke)etRae—_iSu

’.¢f—.07NEMSNMBTOEESMO(REEReHAe—olaw

7FEWOUSWRPA“POCRISEyiHm—6a

*(BUAoF“EYMAEF.06Wise)GH)BIEoct

Bietfeeb=SOEUSc)SEESB9
ie

FE(AESWL1AUESSAdEREURETELETESHY-ze—_4

*foTAYEfeBielEL6bolGHfo2BGBRE)gGRAMRS

 

 

eeBSOTikvmpnocuosbievunypsHf1i

—
—
—
—
—
—
—
—
S
—
—
—
—
—
—
—



ASESYACSTerebl“AbeSera*blGt,MEREeeICMESyEtic——fede“Te2hGl

“96—9GWEGhse)SSFth)EL

HihdOPedSaSeeSESa)“aeES)é——EBOTgg‘ge2G)

“OC—6T2GH“oteaEYelNCOHACA——pgfan“gy2h14)

.“QI—FTe2SSH“TBEGEESIREfalMOREESSNBt
SE)AESCSSpelGeCUETrydCeteeEt)Ie

SUS%Wl—FEIMY‘epFel

“OL—62KGESAL

bf=*(SEW)MRSRAARE
HAWhewe

.9G&|

SeNEARERHhaE
GHSE ER(NI°AALSEGSflszRSEEa|

“HACRti—(RPMOT.|
(1{82¥%)

AfWpWEEF(seatSHGoSBSE

AGRISHHE°WEACCESGN)PAS|

BEI°ACSGHAp—Ye

feLyHhSSSYAGaGeaSapSE

*2pSYEYSPSSEGCA)SNESEG|

AY(0YSSEAR3SGYSSKfatHibABh

E&UYBip28hfcSeSSSS027ed*A

EHCVMUINYSZYeqoojyTYteyst_pog

"SNFE‘GHSEEGUY

Ga241)SebAyea8BYSANSeaS

FeieSy“SGSBSeBg“EAC

aiseLSAHSEotHaeRG

4SimmHEALIe“ieSeee

&fee-AARSSeyayeba(ea:aD

ny22BlWERSAGES“IY(ora)SMS*Be

EseCGSySHCDabGe(wefLEBdUe“tkSASGal(GE(OLSPSS

|

Ge

*hepSESHleSLPHSA5yl22GBgJeGedAil

°iSMSYeeSTaBNeSSe

"3BTpESE«(AL*yA)SEGHBopA”BnOVSSTEIC

JlBabyelBeaPYeeeeeoea

GES
Gi
~/f

 

 
  

 

i

OFMST“MEPSe—cBSAAteyBS)SEOAe”

UAAANSAREBORKOBSUSHOMESSepel

 

aySSETROKNE00



1RAZEiDRBOEBEElSNCEULrSeawJenalGANSY)AYfiSYOL®Ef

WeBMCSikWGFGSLIENAJ+WEalSY3kRBaeonYeREtoWEVESI)

Sie<PolSRSEVE“STSUSTESTBSeTaSI

(NGBL7AGALSEDGHAASeEEOSOPS*ISSwhah

Xi—EpSeAWBACEHHSE1SES(6°SAABN)StHis9ID)

fotTgGUEBMSe*EYSIoeFSSf—SYBsSolGeelpapelEeSetl©EL

VeBLNLyBEAABATEYSLHBY2YeF-1SISY)eHE

LSU—SAAIEETolYSOeSiisePEchEEgeoUE2A(EL

*SeSMH2BeteNFGaSdalBaleLU¢BESYepSe

ZoMEUhREUGfe°LSTGEaleyEh8edSEOSYAY0GCELE

ellStBYSSNESeTY)SGT*GALIESESSS“SySPSA)ly—8Le8

(isha3EALEELSEGHALEelPLESS!SH)ey8“yeSeI]“EEEAA

WHRCthetSNC9CfBeag©(BEF0%WE)VWEeSef206IeGEaSYAS28

“tl(HEY¢IN)BRAG1(ABEREIolGeaeiieBEfe]°CSAT

(a44oleSHAGa8SSUceGRLOOe—8SrSeSEheSeEY

=PL(GSe*EeLGSLYey)SRA*DeaeCaneye

YEEBYLEEYBY25SYse.—2SeSapaSY8EYOST

SEOysyeyIBlGHaayAEEal“BS0EYle[WBBuAYSSeBee

VGABiSELYEYE"rorSAwmscor“ot‘9aHl1EPOAEGlilSeiJESSE“lt

chRUPELAEIEBESLs—esAPEE —l B

(ESELGHHEENCBY«BH[SEYAI*SYESSilBY0GSY

Po3ehhyOdSSagBEehSESigSB)eee

*LSPAEGrbsBNAlTYBSle2CysC0)hsTAYME“ahSeA°FEE

OTWGSAY[WIERYIOs)EESsGeft)2.——osa‘cz

"BaeSHE MePeeMMeTeoSs

HOYLeSIafeAE‘BBYfoYeMAOO9MIGSAYfet1G<a

HOESLSAWM*MERIesBey}—_BOSoe
B

BragTHaeGY(SADE)EWHCP“im

AeeanLOEfeEeEeTOMbf)—BESS‘ozEU>

aSAeEfi)SLSY

“tg<(SATWE)PSAcs.z,SSWleyWSUBHIAeon

Wid27SyEe4FERSGHLSSFEe“SSEIdydGERSSS
"24;Uhlse)BPicNOMAALES419BSGHsis——EEESSZl‘ee

"0g—6eHSH(ASATWS)Bdge

JEUWeeQWPEWEWeeHeGeWMYMASAMM"ee

 

 

  

 

TOr-SeoirwyopnocwosbrununyFplig14

a
i
e
a
e



WAS“(M1—9EDEMI)ElopNSEEL9SUSHIL(elosname
SeSRYEATRGUAYieBhs(9.91)RUMALS(CNSES)LGAea
SseWALIDEEE“cons(00OT)a)ALBESSASLTLNELGGTAL
CFRWE1AHULAcgMCUSY)USTGASE©).WHELfabsaHTHS

Oz2coZOB097Ot)O27cotO06O8OL09OFOpoFoFof
 

     

(herveY)2.87

gvassied)3.9)

°HIM?OgAE)se

HT3FaBILEeoeeTAGSSEE—AEVHE—CTBTHA‘ASBYSYSLiz

3TOSHGHBALLST—eFAGGERAaTSteelstal
neSGSESSERASUG1GHSEGSsES2TS

AURASHLdLYREESETORDESuCRI°(HISGeGCBHLGAL)SHMIGH¢24WGNSEL

Ga)MySMEE*(BENggSE)BIN1SUSLSELYRET“BYgzSYSSHIE

AEEESGTLUEPEPEAOEMSSKemumnyyg“ysrypogwil(ésREY

AGHELIE*(9—Z)FAA0(PEGScocs®MHALnDaLESY

“(eeVlSEBY(eeCBMceSOMESyaleraHI-ze(SERENEoWUERUSEiBY

FEFSLyvy<(SLla.)EEBeeeSyGC

BlSeeSBSSSTEKNIpzEESZoTHYoeEESMT

Bp)SEEPATRTAETHpertsedey,WaeABL°FAGUEEE“eyRe

SCSeWBELCAcopyEGERYMSSTSELLGSEBTETHBOSHE
UYFiSb“AbySSeSAIEL(0.91)WREESBSH

ZlSARAE)‘SeNESeQESeeLUMESeeeoie

dG‘G7SEBSVLGGHA,SESSBiteTYATBD01IEEYJsTE

SISePSTESBeeerYeaMSTlls

afDY°etemprhoneldyyBpuesnoneisevueyFi——Bhi—ou

LGAMESUYSZEYTH)EYGPGPL“peeeTYLeSATRS

Pah*GTORESeSeIOKIE
SSE—SFRBieohSEGAEyAewyeleSELSpSE“BE

BMLAEEGGERS°CSMISySBSOBeySOEEST

 

 

 

 

oySc6leeUE205



“EALSSSa)EytuSeerWELAGGFeelYalecbsBSSSfelSstGHAZSe[iSEOAESSh=EB

feEeELfnfnSellA(teeEAehieEefsHefId*EEOe]GeAEU)SLhdet2a

“TEEAHLH

Abol2DTH0TtAPClctiSipOYFeSOYA]LVSeeEUPS
SEGUE8/.—O/BASeT2ASSekOSCTe)(SSA8SiBU)UES
[a]GYEYSeakSSESEY°BrSEGASySE[SYRSACGefsSekSyBYST

EYSke1GTSL9SYSEGSESeehSASecy)Ga°Fedapes|,aBy

TlGSAEeEpEEEYSNEOhFalSEOSSSyeaSChe*aSVLe

(12SetialGteitGdBEsahep9S[EtSeLYASeFYFE]AL*BBEE3

TEEyhyaSYSTEI*NT)UlA2EUG2SYESyBEBg
eG(af"HT°Sh)2HeSEH)P=eS—esFal°SHAEIK2ogTKUIKSc2hH)

DbBESeYASUESYadAESeeSDESAay°2Ue]—ShahOKSe7BEAASE

HxBe:MFSMSBBaGrHh‘SzFal--OTtaVal*177aSE4eeBYSOK

BigWBEPMBECAH‘AOSTIUM*ABAL7GSepyI
SEHSlahBeSalOHoi)SyBtolybeASu4)*Se)SeeeSSPSGHfiSt—ypT241g)

*allTO(ehBPASelOgZAGGHSlap

seeEABerhBDDEfelisEtSecteySY)PE)SSESEGEEVeSGfeteotltip

EYAYsaltEe(FtU)SYSSeGHeaAdEePY)ealgSE
ASE°GHaPYEiSk“aETtFASE07FAADHEGS‘(9744)
MYLAyGEL:SSEEASEYAT(72A)BKSS¢SE)NESG[iOy

*ESACSEY“cortiAAA,—SaSF)SeGgBSee

*FaelGdeaAy3B
tiseAyceLUN°ptyZaaSeLeSeeSsaadYdTLSSAoh)YYeSSePraaHHSY)OSSeSelBeSE

SkFiSELESA*(Ft—EOPSEBEYfsGOSSSeg

*femSEHEeBEE
FAG)SLESofallLIN¢ReEYEyaeSRaGechOAPapehdEYSeFelAg)S[|RYyeEe

16$6CHE)SSHipapsBeEESASepGMLG*=UNVaSeRY“eZ—1G2414‘(h)

*.0¢MBESeBpSpekhlS/SSGp—pABMGSeahphbhM1ETGHBsthsySSEOTZh

Ail(CS)BNGHSBakETi2SPASdHiealStUd“08TBE

EOEESEYSGeERSsgOE1ipStBT)WEceCETeS(ce

EPCSBhSAN(covEYTHOT“VUSIIA\\)BICKSLKSST—oTPHAMS

“aseGEEalg*(—)BESTSACSSeBhhh1ReiSGTASSeET

°SaSeSI*Be(Ge18SE)SE

SACEREfSaataAeHAGeseITEBYRTSWISEI“99°

“ReES—BSS)BY9SRGYSeBAT.gTSY5[ieUEBPch

.*GdAESMdEFal)APEOaSE

SEEVATEDETSeOYGULLITeeHES
EyHlHSGHEES|BERGSyee7SHESTtSi)YBSHSOBsFgESEf9—e
 

GOTSSAAByojnanwo1bwpunyiSHfTa

e
e
e



104 tO Ea SO 1958 4(h
ai ya
l

BSPAe,4SEYTRE,2SOREALAAREBUSEEN.
(AE)EELESEEMA. SBRLEMADeaK
OPEL,FESSS. INESRD, OA SEPES 25 Wane
“SHESOLRER,REET. WrPE 2425 Bao,HIREESE,RES
ERDSERMBMNAK,(8RRSEB,ETE.

2TiAMF, BaePEAeSchoese(ie I, 1 BD) eaSaee,
$isoh3B 4WEEA. 7

 

Bo fe

fsHEAEeiinaafe 18°C PatiTP ps SeeIPee 28BBeeceOY Ak, SEAR 307 JMET, By

RUA 25 Gree. SCHOPIORSL,ABHsHEOPaJsABE 1

PUREARtaaSheBRE,KAwRS,Kehe,=

ASMA37K, ORS42kRABE,KEISK,BAKE

Fe SEK, JORGE 22. RESTREARE,sbescSsOHRROKEi i.

BEHIGASRTIEAESATEEASEPS» TSHESIETTRSS.

So 62 XM wm

[1] Boring, A. M., C. C. Liu (s&4)) al S. C. Chou (Basi). Peking Nat. Hist. Bull. 7, 1—64,

1932.

[2]. Pope, C. H, #1 A. M. Boring, Peking Nat. Hist. Bull. 15:1, i83—86, 1940.

[3] Rugh, R., Physiol. Zool. 8:2, 186—195, 1935.

L4] Pollister, A. W. @f J. A. Moore., Anat. Rec. 68, 489—496, 1937.

[5] Shumway, W., Anat. Rec. 78, 139—147, 1940. :

L6] ——— Anat. Rec. 88, 309—315, 1942.

[7] Rugh, R.,Hxperimental Embryology, Burgess Co. 1948.

L8] Weisz, P., Anat. Rec. 98, i61—170, 1945. ;

[9] Eakin, R. M., Uniy. Calif, Pub. Zool. 51, 245, 1947.
[10] Conte, E. D. #t J. L. Sirlin, Anat. Ree. 112, 125—135, 1952.

[11] Liu, C. C. (SAK), Peking Nat. Hist. Bull. 5:2, 53—58, 1930.

[12] RPAAISIMEHE, FYS4, 82, 90, 1950.

[13] 4eta7PAGESS AMSAT 201, 59—64, 1957.

(14] Rugh, R., Biol. Bull. 66, 22—29, 1934.

[15] Dorter, K. R., Biol. Bull. 77, 233—257, 1939.

(16] Kellicoct, W. E., Chordate developmeut. Henry Holt. New York. 1—47!, 1903.

[17) Rugh, R. and C. Railey, J. Huptl. Zool. 108, 471—483, 1948.

[18] Ting, H. P. (TwWHk), Lingnan Sci. Jour., 22, 115—L19, 1948.

[19] Kopsch, F., Die Entwicklung des braunen grasfrosches Rana fusca Roesel. Georg Thieme Verlag.

Stutteart, 1—69, 1952.

[20] Moor, J. A., Ecology 20, 459—478, 1939.

1



e
e

r
e
a
t

a1 ake Rana nigromaculata FURRS — 105
 

THE EARLY DEVELOPMENT OF THE COMMON

FROG, Rana nigromaculata.

Wang Ying-tien

(Department ot Biology)

ABSTRACT

This paper deals with the study of the early development of Rana nigroma-

culaia, the mest common species of frogs in this country. It includes a description

of the external forms, internal anatomy, a normal developmental time table at

18°C of the embryos and a comparism with those of other species of Rana. In

addition, a series of photographical records of the developing embryos was taken as

a suppliment. Beginning with the artificial fertilization of the completion of the

operculum of the tadpole 307 hours are needed. On the basis of the morpho-

logical and the physiological characteristics of the embryos, the whole cours: of

development is devided into 25 stages, and in certain aspects, the development of

this frog closely resembles to that of Rana pipiens.
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CHANGES IN BODY WEIGHT AND ORGAN WEIGHTS OF

THE HEDGEHOG IN HIBERNATION AND IN FASTING

Iping Chao, C. J. Yeh and J. S. Ch’en

(Laboratery of Animal and Human Physiology,

_ Department of Biology, Peking University, Peking)

ABSTRACT

Under the circumstances of uninterrupted deep hibernation for periods cf three

and half months in open air quarters, the body weight loss of the hedgehog

proceeds at a rate of 1.04 g per day, or 1.37 g per day per kg.

During experimental fasting, the body weight suffers at first a rapid decrease

for 1—2 days and then a more gradual diminution at a uniform rate, followed

sooner or later by a terminating phase of a slow decline concurrent with a fall

in body temperature to the level of the ambient temperature. The duration of

fasting compatible to life varies with the initial body weight, a few days for the

ordinary hedgehogs and a month or more for the exceptionally fat ones. During

the period of uniform decrease, the rate of body weight loss is 11—15 g per day,

slightly more in the samll animals. However, when the rate of loss is expressed

in terms of g per day per kg body weight, it varies from 9g in the very fat

animals of about 1300 g to as much as 54 g in the small ones between 200 and

300 g.

In general, the body weight loss of an ordinary hedgehog in hibernation is

i—8% of that in experimental fasting.

About 80% of the body weight loss of the hedgehog in hibernation is accounted

for by the disappearance of subcutaneous fat. The subcutaneous fat in the hedg>

hog is subjected to large fluctuations, disappearing completely in the very much

emaciated animals and accumulating in large amounts up to 25% body weight in

the well-nourished ones. It is suggested that a thorough investigation of the cha-

racteristics of fat metabolism and its regulation in the hibernating mammals

may be of considerable importance in the elucidation of the physiological mecha-

nism of hibernation.
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