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A STUDY ON STATISTICAL LAWS OF TIME
DISTRIBUTION OF A RAINFALL

By Yasuo IsHIHARA and Kunio TOMOSUGI

Synopsis

Under the present condition that a fine prediction of hyetograph is impossible, the statistical
characters of time distribution of a heavy rainfall will be an available basis of judgment for short
range water problems such as flood control or flood forecasting.

From mainly this point of view, this paper deals with the statistical characters of some factors
on the normalized shape of hyetograph of a short term (one day or under), firstly through a mathe-
matical analysis of a model of occupancy problem regarding rainfall units as balls and devided parts
of rainfall time as cells under the assumption that the process of the distribution of a rainfall is
random, and secondly, with thoes of the same factors in order to verify the mathematical analysis
and of the other factors, through a statistical analysis of data of actual hyetographs.

The probability distributions of some factors of hyetograph are obtained by the mathematical
analysis and it is concluded that the process of the distribution of a rainfall is nearly random but
not quite random by the data analysis.

The present approach will play an important role in design of water works against floods also.
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o £TT, kir=x, kfr=x, ((4) R&D 1/s=2x,21/(s+1)) L%, (20) KD rooo TRIT LM
BEE2E (19 RAEBEEBBRBENE W), 2F¥0 LS 2RBEROSHEELH 20

P,(x2x3)=§“l(_1)1+1.(‘}).(1_j.x,)n—1 ...................................................... 1)
(s=1, 2, -, n—1)
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ThE 1—F,(x,) L, Folzx)d v 28 2, L D/NI L 2 HHER GEBARER) 2EbT.
O R RE %, THMATHIEITED, 2,08 %, & 2, +dx, ORICH BHR fo(x)dx, BOEOX
SIEBLNG,
fa(x)edz, =3, (—1)J+l-j-(n—1)-(’%).(1—j.x,)"—2-dx,
i=1 ]
(s=1,2,---, n—1)
T, falxs) B o, ODFEREEBEBTH 5,
PERBEKESE x O—BHESGARBEON LI THL. T%bDb 21) KX, 22) X, »: odb
YIZx TEDLTE, E2Edn=4DLtER2EF0LS5 LB LEERL TS,

33, @) KA,
1-F,(x)=4(1—2x)3 (for 1>2>1/2) 1
=4(1—x)*—6(1—2x)3 (for 1/2>x>1/3) JEEPERER (23)
=4(1—x)*—6(1—2x)%+4(1—-3x)3 (for 1/3>x>1/4)
O¥IZ, (22) RO fa(x) W,
fa(x)=12(1—x)?® (for 1>x>1/2) 1
=12(1—x)2—-36(1—2x%)2 (for 1/2Z2x>1/3) ... (24)
=12(1—x)2—36(1—2x)*+36(1—3x)*® (for 1/3>x>1/4)
D Fa,(%), fa(2) ¥ n=2,3,4,6,8,12, 24 ZonTRR LI DMHZENnZFh Fig. 1, Fig. 2 ¢
3, Fig. 2 pLMLH%A LI, # @ mode [ n HREL EBICONTHEED, KER n LI

K&{%5b.
DE, RRESR x OMMHHE, MBFONMHEMS n LLIRTEDL ) REAFT P EARTHL

Do

n=24
10
! 70 L
e dVs ,/ T
—-27/—4‘*”/,?4/ A/ g
& é/ .5'7 » /_ i ¥ i n=12
iwini ;/ 711 -
S5 n=8
11/ -

LAY ! =3
I Iy
=111 17 3| }

[T | “TLIANAN
0 x— 05 ' 0 —>x 0.5 :
Fig. 1 Distribution functions of x for n, where Fig. 2 Probabitity density functions of x

x represents the maximum one among n for n.

ratios of randomly distributed quantity
into n equal sections to the total.

ID 6B H®E

1) HBAHEO—iX
TTHOY, TEDLYE T oS8l n 0L EORKESHE » M Ea.(x) o—BERD LS,
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E.(x) & folx) OFE02bh 0l ROMETHY, 12221/n TH200, 2¥OLFXEDLIH
5o

En(x)=sllfn(x)-x-dx .............................................................................. (25)

LdLl, fal®) id » OB > CHBBHEEZ S0 I OMEBRITEB LN RV, 22T, 280X
%M A; ERET Do

n\(y
Ajz(_)Jn.j.(n_l).(j)gg_x.u_j.x)n—tdx ................................................ (26)
T2E, En(x) i3, 24 XEBZ2IZThEDLLELIR, 2F0LI3ITEHEDLE S,
E,(x)= ",i:A/ ......................................................................................... @7
~
oA, jra=X Rl liTEoT,
(n_l).(’?) . o .
_ + J .- =DM mN TN (1)
T TS [ W) SN
..................................................................................... (28)
kb Thbb En(x) & 27) RiT (28) KERALTHLN S,
2) SZ#o—KK
GEBrOLED 2 DRE 0 1, 2 OFREIRET S 2ROBB E.(x) & E (x) KLo>To¥0L
I ICEbE Do
gn2=Eﬁ(x2)_E"3(x) ................................................................................. (29)

Licdio T En(2®) 2RONE L Ve 22 To&¥D L5 % By,
1
Bj=(_1)f+1.j(n_1)(;?)Si‘xﬁ(l_jx)n—hdx ................................................... (30)

EFERTDE, DXOBBAHY LD

TD B, Jr=X Bl TOEDLS K Do

_n.(n
B;=(— 1)]'”':].)2(—1)511X2.(1_X)n—2.dx

(n—l)(’;) jyt iy R NP UR R (32)
I e

Thbb, (29 RiT Bl RNE (28) XERALT 0. H—BAITRD LN B,

3) BHBHED 7 CKBEL

PERFRLeE ST, En(x) & 0. QEBEROLZENTE LA, SEM n T84T % 2 © mode 1 &
U median HEEERD L Z EMNTET, BHEABERILEZTREL L %W, Fig. 3 13 E,(x), median,
mode 2 X (8 E.(x) 0. 220 %EN, n=2,3,, 25 ZTH LTRTELELIDTH 2. BHHhIT E (x)=1,
a,=0Thbh, n=20& %k mode FHFEL%L Ve O HYHME En(x) Id median & h hPFhit k%
(L n=2 0L &iE% L), %7 median (I mode X h KENZ Esbdb, BROZ EAEHLD
NHOHIE n OBME L DITHBEFHD T 228, FOBRIBRNZL 25T Edbd b, Fig. 4 dEHF
B, ThbLEREREE 0, © E (%) T+ UBLBTCHEDLEZID,  n=2,3,...,25 TowTHLE
BDTHbo ZORPDL, EEMFEHIE n=10 THAM 27.07%) %+ L 2 ¥ CHAMMET 24, 2hi)
nHKEL D EBELEHABD T L2 EWb 5,
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“‘4 —— expectation En(X)
, Y ---o-- median
N ox —«— mode
‘A ===~ En(X)£0n
. on
P Fo=x100(%)
P et it ST T NP "
| DR S
T
o E— L U — | U ST ST TR T TN SO TN T [N TR T T BN 1
' n_’s 10 15 20 25 10 20 25
Fig. 3 Variation of the characteristic values Fig. 4 Variation of percentage of the standard
of the distribution of x with n. deviation ¢, to the expectation E,(x)

with n.

24 HMOESEOHHICDNT

D) EEEFEROHHICDONT

UELEZRBRABRSLBOMMi 2 G ebdTh s, 2%H, 3FH, - RRKEVEBESRE W RS
FONTBABEINETNOAFBEDL I X E 2P IS IMETH 2, 22T, FTF2HEARKEVE
SHERZONWT, 23 0 D) LRABLZERXTTA-TbITH o4, ZoER, 6 R, ) KKITETs—
BRBBLNLY, ZoHR (10) ROWANTEENIOTHELD, (17) X3 bnwix 18) Riwtist
ZRMEFIEMITEY, 2oy, Q) Kb sl (22) RiTHET 2 B4R O/HRREO N ED -
2o 3%H, 4F&H, LEDEIOITHMITARY, R, WEZI(E22) oRSEOFSFREEDL T H—
BRHRBONLTVE V. L2 L, B/MREASE (HALn) OFREBEHBEZKELNI DT, 2¥TtD
FEBBLERTRE S

II) B/NESFRORH

w3, BPNEMEL u, TEDD,

D (Fqy Tgyoory Fa) S50 oeeensmmreesnarner e ittt e e et bttt (33)
ET2L, v VEBIBWHEWOLLIC [r/r]l2u20CH 5,

9, B/NEAMED u U LEA 28B40 Du(n, 1) 2RDL ). TNHEHOEOL S KELNEHEREIT
KE 2. T4bL, BRPEMEL 2 DLETHEENI LR, n BORHTRTTLELTRIE v BOF—
ABEEINTABZEERKL, BAFEORINE, BV r—u-n HoF - v lFoX—1% g
AR BOBIZEDL S ITEAEINENTOHONE. LT @) KoEHEAVWNRE,

D,(n, r)=A(n, r—u-n):(r_(u’—l)n’_l) ................................................... 34

n—1

Ehbo BNRAMEY u ULEZBHRRINE A(n, 1) TRLEDOTH B4, ThidGERATED
Fhw ufr=y Lk, 1o OBBEELDE,

1=Gr () = (L= M y) P70 et (35)
TZTiT, Gu(y) RAHEM n O L & ORNEME y OFBAREEETDL, 1/n2y20Thoo LORE Y
THA LTy OREREEBM £.(9) BOEDOLIRKHON D,

En(N)=n(n=1) (1 =ny)™F
ZoRH, 23 o ) TRLCERAREFET y OB Ed()) E48 0n® BEREADED LI I
BHhbo



FE - A¥ : BEORBES T SHEFRNE SR 97

Ep () SL/RmE oot e 37
Ong?= (1) J{RA (ALY} oo 398)

2.5 HFEONAT TS TO—HE

Plbi, R T oBfeEr ¢ T/n 25 o flosSIBRKEMT 2MEL, rfiof—1r % o HORMIC
5 YR AREATOHEEELT, ¥REOBKENRE & UR/DNLS RO MM £ —RIGICR DT
THHH, TNHLOHEOMEM 2, 3, n—1) OEAROAMARE DN TRBLNTVEV. 3LINLD
ATEEED S b & RPHEAB LN L, RIAMORD R OPMME T &5 [T~ TR EN M =
PSS IREBONBEIEIThD. dbAAETNE b HOMEHEOLENEE n! WY DBEDITHEH, £
DI LROIKEZMKE—7%252289 %23 0s okt odhd 1 20~ EHELNE. TH L
TESH S, RS BOPEEOEMNZL DL LAV, 2EDE 53530 FRELL .

33, JEHL 1 oS BOMIFHRBRESBOFN E(x) 2% D E\ve 2 X ITNELL 2 oA HBOBIFF
BIZHIET 2308 LT, BY O 1-E.(x) 0B Y 0 n—1 HoSHME~ORKEMIOWFHE 11—
E (%))-En_i(x) 525, L3 DY DILHT 2 HDKY OHOE Y © n—2 A0S HMHE~ OB KEHHE
THEIRBLTERL, UTRABEABRELEETZ EICL - Tl n 2 TSI 2 DITH o — I
JEAL i OEASBOHFEITHIEI R EME 2. (@) EFThE, LROBRRSEOELS XA LT LE2EKRT
5o

zn(i)=(1—:§::z”(j)).En_i“(x) ..................................................................... (39)
(i=1,2,..., n)
0z, (1) oPlE LT, n=6 12T LCRLZL0d Tablel ©5 23, ZORITRT LT, MWhLn
o G7) RITR LEB/NEABOYFMH 1/n2(n=6T0.0278, n=127T 0.0069) X h %k h/NEL%-
Twdo T, RRESMEEERD LT 2L TH->T, —RIT (n=2 0FEERNT), 2.0) BRE
LWBARABOMBMEITH LT, HL i(G=1 £B<{) NIV EIATHREDOEEEL, FlEET
T OUEBRIEET L L) AEEZLELHELLN

Table 1 Examples of z,(i), calculated by Eq. (39) for n =6 and 12.

order i 1 ‘ 2 j 3 | 4 5 | 6 7 ' 8 | 9 ‘ 10 | 11| 12
2 () 0. 40830. 270200. 16740. 09420. 04490. 0150 L '
215(0) 0.2586k.20350.15750.11960.0886%.0638P.0443|.02930.0181@.01020.00490.0016

D 2,0) kB LITE Y, brMEORBESGELONEE, ZOHED n S5 OHH TR
EFTEANA TV 57O ERNLZIOH 0! BoEOLNLN, Z05b0 1 oFBEFEL LT, AL
W, 1BREVELFLMILTZ ORI BRICZEK 2%EH, 3%H, - FOMEL T T EBELLNBH,
EHEMEBEL, 29 LEARSWTRINOBESITHRE Lz,

3. BRORIELER

TR, 2. THRERRNICELBERKESROMIT, L UHERNICRIELN LD o BB BT
D OB%D ", ZON Mt —EBER OB REEOMHBITLLRD, BAOBREEEE2ITE) o
3.1 BREHOEE

5 LTI, AREOHEOMETLIZ, BRERDEIBRERIZOWTITEINELI L%
N5, 21 TR CBRRBTREL AN 177 70 RIEDWTRABEREZNEEL LN, %
TIERIZD DD 2RHEBEO—HEBHITOWTZOELFRY, L2 dBERTH > TIRHRLHEEOER
Dlcwd, BHEREIBERENTVIENM M5 70BRBEEL BRELIEHBBNIEXHEHL,
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BRI SRR L CBRORKRINCHT TEFTABERZNERE Lo 20BN L, TITCH2EOL
SEERIZHLEE D, So—EBROBREREENAAETLZ LT LT,

FTEABETH B, THERABIKZRO RZINARIN ETREN O AHESESE L b LEoRE (§ 4000
km?) HIZEET2I0T, BEHE, G277, HABNK.K 2IUHHBEIK K ofERIL 5408 T
100 GRro BN EEAFR oML L, HEABEHNOD2LIAEHERE, InL0BAMSORE Y L
HOoBALLER LIV T ST LT LT,

SOEIT, BROXNSE Lz 12 Bl L 24 BEEEBRHOBERL, 2¥0 3 00—HEBH»bEAT.
Thbh, @QEM2BETHITH ~21 HOHRITRIZE 230, OFFM3449 A 25 5 ~27 Hof#EE
Btk 230, 2LROEMBESHILH~M4 BRI - 25 EFRERBRICLZIDTH B, T
b, ERFHEBEEALENENS BRTHEDE 125 5 ik 24 BEloERBNTS TS BNBED
BB T ER L CRBAR DT Th S, INHLO—EBRRBAMSICL > TiE, 3A~5 KD K
Tetcdd, ABEEEBRROT— 4450 100 —HBER»H 3 ~5@ELN, FRZMBAKIHTELLD
TRKELTHEVBWT — 48 bk b, b, AFEOBMPLRRHEOLEHE LT RETHEY, &
CRT I CHBEBEAN 75 7 OBRE REUHABGEHRBEEZNTD, ThHDOF—F OFI
24 BERETSOmMm P TodDddINTnd,

3.2 2 ZEHBRESEL ! BREREARIEOZH

2. THRNICE, n BHRKESBOSHEORTEL T 720101, 7ok i 24 BREEREO 11
BHONAZ N5 70F— 2220 TH, 280sd %5 tdFH~nEI v, T%bb, HHLEHE =
2 iRt LTi, UBHBHO2EH L oTELNE 200 RZEHAEOKRENS (R ), n=3 0L &
F3LHTLoTHLNE3O0 BEHTED D
LORKME (R sm), - Lo T fll (R s £=12,

. L . ° 8,6,4,3,2 1) % 24 REIFR R THLI DO

200 + . o ZNEROMEANE L. L L, bhb

. RICE>TE) B OBE0M, f&ild 245

O 0% MFED 5 b0 2 BEEERARE (Rum), 35

AR BAEERATE (Run), = &> M (Roms ¢

e v e =1, 2,., 23) % Ry THRL7 S0 (¢ BEHE:

O L RARAE) ORTEB. CRICDLTREHA

,:49-‘5_ . g8 0%y ° MEMRBORTAEVE, 1DOBRIKOW

| W v ee e g f o T Rin & R OB~ Rin2 R 0m (2

LA SR - #L Rn=R'in) £005 MEBHE0T, 0

& ‘e Peo g t R RKEAROMHRESHL N, n %
o ‘ ) ARARAEOZNE O LBRH TS o

0 o5 _, Fig. 5 d—#EBRFE@»HRAT M ED 24 I

.(%%F::zn) 0(5':;/.522)‘ BBHROF—% IonT, n %45 K4 %

R'u/Ry & Ry 0BR%, t=1 (BAH; n=

Fig. 5 Evidence of absence of correlation be-

tween R,, and R,,,/R,, (x for n=24)
or R’,ym/ Ry, (x for n=2), where R,
represents rainfall amount of 24 hours,
and R, represents the maximum 1-
hour-rainfall in the 24-hours-rainfall,
and R’,,, represents the greater rain-
fall amount between the first half and
the second half of the 24-hours-rainfall.

24 T35 %) XU =12 (AAA; n=2 T
W35 %) KoWwTRLELIDTHD, Thbo
R AR 2R BRI, 37, Z2TR
REAKENY, o t T30 3RAHKTHD,
X Rin/Ryy & Ry, OBBEIIBIZING LR
LEETCHoTco DT ER, T35 LEF—2R
PHzBEL, Ry OKEIRIZRFNOBENEN
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TEERELTWE, AR, Fig. 6 3, 30—

EBH @, O P L0 H5IEIZAKTOBAKE T -

200 i @ 12 BB OF — 2 1IZ2WnWT, Rin/Ry, 200} .

PR, OBEERLELOTHY, Y ST DY .

BeABRA RN Edibdrbo 727, Ry 7350 mm

BELVAEALETHDHH, Rin/Ryy #5810 )

EREREELE D B E VI FERITE > TWB A, S

Lo ENTHEOMBELTHRTE30THELE N Lt

WEN LG %7, Fig. T it Fig. 6 b7 Rin/ y s

R, 0.0 @O x 75 4THD, BFEH - et
THRLEBOR, n=12 T LT (22) K b7 ioor - .

HRITH . LOREDT — 2 HTRTHTHS ot
LBVARWEOERETFTTIERBHAL LA R W .

W, EIEEALTRE VALY . lioss0E £ Laiv e

R ART TITEHRE B Fig. 7 & KR/ E 1o v, .
ROBAREFTe 22T, DERINLOMID o st
FHfld X CERRE L BRMEE B L b T o RN T

2%, ZoiERt Fig. 8 TRt 22, @, O (o] : L

Rz RZENHR 0 24 WK, 12 BERIKER 0 7 — O Rm/Ri2 05
2IZEB DTHY, AR n BHRAEAE (X for n=12)

OFHHE, BOMRZNICERREE TR Lo Fig. 6 Evidence of absence of correlation
THY, ETAFNCHIET 5 BWAME ThEnIH %ﬁ;ﬂ@iﬂfﬁmfiéif
EHRTOZCTRL T o A, RBAAII foll amount of 12 houss, and R,
WO ¢ BEHERREARSEOTFEHEERL TN, represents the maximum I-hour-
ZOHBLOEDI Edbh b, rainfall in the 12-hours-rainfall.

I, ERRRESBITOVWTH, Z0TFHiE,
BEERA L D IRITHRMIGE WA, FHEMEE n K

B (2 NS0 LERABRBELIRZDOMEY -
LY, ndUNE L % BICONTE OBHAEE LT { | observe
Who ZOT Edbh, KREOEWORKRMEMERER 50} — --- theoretical
BIZ7 Y FLIRENERVEL B, £ F v F LT B (for n=12)
BHLRVVENRNT Edbb b TEbLIO - H
B, 0 BRENE 2 ORAEAROFEMASER > i
BEYETRENE RS 2 &, BRI L ~HH5H S '
2t LT BB BANDTARBLB B EnS g
LEERRLTVDENnEZ LI COTEREILE e
HREICRLTwa3 0L LT Fig. 9 #74. Zh 0 . —
i3 -o0—diERE@), b FOrbrnEFnigir 0 Rim/RI2 05
REFORBALE 120 HD 24 HHBH OF — #IT . . .

Fig. 7 Comparison between the histogram
DT, ¢ RHERERKRRR Rin (652, 3, -, 24) of R,m/R,, in Fig. 6 and the theo-
I LTZ20E8540 L IERATE Rin 2550 retical one. (for n=12)

ZHEOTFHME Rin/Rin (ThbH t BHRKE
HEOTEE) RO, BHRME E.(3) (n=2, -, 24) LHBLEI0OTHE. ZORIL, ¢ RIS,
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Bhzee 4 3 ¢ =n__| 12843 2 wn
/,———/‘ ///
’, / x /,I/
/ II
,I/x I,/
f e
/% /
/ / (o4 //’x
051 — En(X) osk X2
i’ /
Ve ===~ En(X) £ COn /o %
b 4 /| —En(X)
— X
o Rtm/Rz4 ' ! 4 -=-En(X)£0n
X Rm/Rzat0 4 o Rim/Riz
x Rim/Ri2*
X ® Rwm/Rza X Rim/Ri2 =0
% Rtm/Ri2
(] 1 1 Te) i T
o t(hr) — 10 20 Ot(hr) > 5 10
(a) (
Fig. 8 Comparison between the theoretical values and the observed ones. Bar
means averaged one, and R,,, represents the maximum z-hour-rainfall
in the 24(or 12)-hours-rainfall.
Ir EREEBEREL V/NEL, =11 TiEREL %
TEBRENIDRECEEZHMEOFBRKENT LR
~-o-- Observed LTwd, ZOZ LW, t<N1 gt zidt=2
—e— theoretical (En(x) 5 VH30BRELELDLE, ABBABE O HO
1R KBHEEZOMEO 1 BRREBRRRE OMITE
05 EOHEMBETSL LR L TEY (25 L2
f LR, BHEYREo TR LB INTAL), W
@ wirihid, &1 FEBREMHEOESLEN/NE »
£ TEHBAZEERLTVS EBRTE, —FK, >
o , ) Ll ogfaoictid t=24 OFLAEELDE, TO

Y t (hr)— 10

Fig. 9 Comparison between the theoretical
mean E, (x) and the observed one.
R,,./R,;n corresponds to x for
n=1I.

L5 A HBHRVEMTELELZ (B LS &
{TERDYIRDEL, EHRBICEPHICED &b
HBHLZWILEER LTI LEBRTEL )
kb, t=11 CTHRME LIBLALELVEV) T LR,
11 wefdEei KM © 10 2 & o Befift s 20 %

D5 VEFRMGENEBRT2O0REEHI D L and, Z0t=11 L) HEBROFHUNEYE o AT
PYBHAEEREDLLEDNS, LELIOHEIZODWTIRSGDEZLHLI TR EZ N,

DEIT, ¢ REEERKISRBOTEHETS B,

S o Fig. 8 TR L7k 511, chidt o¥meEEd

KELDLEEMERL, oI E (%) LV DbFhrEBbREVELE>TVHE. TEIROEOHBER n
EABKESRBIDVILLAZOHMN E(x) KIAWEWSBKEBEREE > TVDEY, 0, BT

&%,
HEGERN RO HTEE,

120 REE, GLAHF—2LLTo 12RMBHORBUIFTHELLEELLNE. ThDDL, 12
A5 ERHOMBRENI OERBALLITH 54, T OHERTEL
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HFREIZ 2 2L EBEIE L (12 BEREO AN BERHS oo Ltkw), Rim/R(n=2 T
W32 x) OfEA0.5~0.6 DE S ITHBMZ L E ST o Telcdd Rign/ Ry BEHRM (0.75) L h &k h/hEL
holcbZEZONbB0 ki, ¢ BREEERKESBOTEHEHKY E.(x) GEEENZBEHITOWTH,
WEDLEIAWPLDTHEV,

3.3 IBRESEDRT

Tl i, 2BEBRON 753 7 CHER n=24 T%bL 1 FHNEOKREVEHLOMEM I ©
% Rie(i=1,2,, 24 WMEPRI L TCIRE BN E>D 52 L IKEVDAIT243THB) LT3,
2.4 %20t 2.5 THRRIRME S RIL R/ Ry EEb¥ 2, Fig. 10 if, 24 R0 7 —4 (Fig. 5

03
o Rii/Rza
0-2f o * R.i/Ri2
O lF
0

Fig. 10 Comparison between z, (i) (calculated by Eq. (39)) and R,.;/ Ry (T=12
and 24), where R,.; represents 1-hour-rainfall of the order : (i=1,...,T)
in magnitude among 7' 1-hour-rainfalls.

TRLEERALID) L2 BEBROT —42 (Fig. 6 IURLEERLDI D) ZonT, ZhZNEDL
N7ELL | OFRAROEEME Rii/Ry LU Ryy/Ryy 3R L7230 TH 54, AT, Kok,
25 THRELE CORTHELONS 2,(0) D n=24L LU n=12 TOWTRLTH %, BHR LT
FRE i=1 QLEXOMEW, WICRLL ) REHBEOFBREDIZEALZ EeRIE, R L LCigiE
25 TPHLEBY OMEE > TNBE VLR Bo ki, LORTRDNDIZ At R/ Ry 5L 18 Rygy/
Ry, BZNEN, B/NRAROMEME 1/24° 2 X 18 1/12° 1T, 2,,(24) 218 2,,(12) KHLTF - LN
2l oTnBZERATRBEYTH S0

4. & B =

bHREOEKRAGHL & (B OREREICE > TN T M5 7O0FURLHTH B, BEOELS
ENRAAEIGEL, i, TEWPROEMM B~ 1 BRE) omETFaNHEL b, MEIKH
BHEb L THREL EN TV D, TOZEERRBICRAT H1DICE, 25 LI EHMORNED
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2 OHFANOBMESREOMHNHE WO HICL T EBBETH 5,
ARFETCRELLCIOBEAPLOEDLI R EFHE>T ¥, BROBERESE, WESP X -1,
HEBEEREEL =T CEED L, BROBBRSERE v FLERETLHERLD, HELRE
ROL1OTH 2 HENRRESBROBRAMGOFREM (22) XLBHROICEE, ZOoNHBEEETHLHITL
Tzo DT, BRESRODSMICONWTIRNE & L S ITEMR/NEIR O BRNG OELE (36) RirE i,
A LIT, ERBRENSROFHED b EMAEES R OMFHFEO LUK 2E 39) XERE L. HEIT, A
NKFZRORMERT DT, EHRARSIE, HERAESREL L CIRMIESRSEOSHERD, BiRfEs
W UHER, EBEOBRROBMNESH#BIZIZIZS YA LRTEWENnL LY, {7 YFLThbLiEdnn
B, ARMIKEPT2EASETREO bR, 3, #ERKESROFHMEIEIRARSROBRR
BIRHEL Y, DTDLRREVWETTHLZ %V bho T,

kP, CZTRAVWEBRENEIWHOERONIZIOTH 570, ThhbidbNI#ELMHOREMEIYEE
BEIONEIPREDLWEY, 4B ILILHEERIIOWTRNIT 0BRSS S0 $1, TITH
LIend =275 7 OBROBEHE BAESRE) RIS HHME LD L OMEITL 24 & o 1RFHE
FHNEETAHRICOVTRAMALRE 2O RA LERE L, 4% ) LSt EE LB itng
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