M.T. Zid4g
(%) JM. 5T % T e

Folh g EiE

( W) VBB

BROCKWEMENS

.....BROCK BIOLOGY OF.......
MICROORGANISMS

(11th Edition)

°
°

™

. \

® d‘\g JE@
°

°

°

B 4 % K i

www.sciencep.com

IE
‘l




Brock 44 =
(RH% 11 BO
(F #D

BROCK BIOLOGY OF MICROORGANISMS
(11th Edition)

CEIM.T. ik .M. BTR & E
FRA HXH EE

,



B 01-2006-7053 £

N & B AN

Brock Biology o f Microorganisms =X BEFREYEEM . 2B BE 1970 F
S5 1 hRE) 2006 EH95E 11 . OF 36 FEMIE, BELLEE, L. mENNE,
FEEENE R, BEXMHIRGEHmm e R, MRS 1T RUTAE BT BE

AT FAFE, M snt, PR A e R ) SAEdE, (L
SREVERIBAEINE B s, SRR LB MLV . Tl BoE B
G AT TR T HUEPIIES . &R, AR B, ERKMmEE, £
BOBUEME, MAEYSHEE, BAEYAER, MAEHbENA,

ABEA WM REMEM 2 MR, HIRFEE l@ﬂb(’ﬁt%ﬁ & B 5 1
MR, ol ATHERER SRS . BB . MBI . BT

T
TRl B2, 22 L A B R B’Jﬁ%‘li%%ﬁﬁﬁk%%%

Simplified Chinese edition copyright 2006 by PEARSON EDUCATION NORTH ASIA LIMIT-

ED and SCIENCE PRESS

Original English language title: Brock Biology of Microorganisms (11th edition), by Madigan and
Martinko. Copyright 2006

All Rights Reserved.

Published by arrangement with the original publisher, Pearson Education, Inc. . publishing as

Benjamin Cummmg,s

This edition is authorized for sale only in the People’s Republic of China (excluding the Special

Administrative Regions of Hong Kong and Macao).

FHHEIEH Pearson Education H R H AP thiT%, THREEREHE,
E B £/ B (CIP) ¥17

Brock fA4E#14E 8¢ (JREHE 11 (BT / (8 Dk (M T Madigan)
%ﬁ%,ﬁwﬁ s EE —dbe. Bl 2009
HarRlE 2 )
ISBN 978-7-03-021262-7

LB 1 OGO @b . BERE-TSEa-2b V. Q03
[ A B AE CIP B T (2008) 5 029180 &

TiERME: F o I ¥ OB B/ AR BEA
FAEERH . BREF/HERT B K
4 5 & B &R
LR IHRIRILE 16 5

HRE 4% . 100717
http://www.sciencep.com

V& v 9P A\ 184 4245 &) EVR
BHE A BT KM LA

20094E VA — M FFA: 787 X 1092 1/16
2009 4 1 AE—WER  EI%k: 97
Ep¥: 1—2 500 2% 2181000
E: 248.00 T
(ET#, ke
CUNAT B %% B B LS, JAL £ B R B ERA>)




B 7 K = 44 5% B 37 I It B



FERE
LR M)

oL 3 FR#& & RN OHFLFE X F

Aok FER OFHAE A X RAXL
I BRAL KROF K K REF

K M & & #HEA



M.T. Dl A8 E Mok 45 a0 B BT s i
ERK — WREZER: BF (Wilie) 15
(Plum), fliié: “FEi3RM 11 EE, XFHRATERF)
METRRAFERHAL R SBINFERNLE. B
BT R/MIRERTE; MR, EHM T 2004 48 4
H 16 HEiD) #EFT. ALRKE, BwEKEF
—FERG, BEAN. BB RMEEREES
o BANTAALTIR N HT7, ikt em)”

JM. BT% MEXABRAMURTBIAERFZE, il AR M4 R
T SR WTHL AR AR PP AR [, XA R R BT, BB T R AR, FH
BHER T ROEFES . RIEXEFBRAFTAMERGRESEMA, Rt
BHTRALKA”



& ® A

M. T. Dl #F 1971 4£7E Stevens Point HIgRETEE M
MR (Wisconsin State University) 3REB4EYFEMBM T ¥
B2y, FFF 1974 4EF1 1976 SFrBIZERETRE KE (U-
niversity of Wisconsin, Madison) MR R IKEM L2308
4247, 7& Thomas D. Brock ##ZMIESF T, BERT
ARIBRPICEHFEWAEYET TR L. EHEER=4F
HLEH5EH, 5 Howard Gest FEEISE R K% (Indi-
ana University) fHAY R —BFTA XA AFHHR,

J5i 3% B8F Cabondale BB FIIEHT K2 (Southern Illinois University, SIU), {8k
YisegdR., WS 4R (1984) JFih, fhEt—ELR (tutdaM=) wEEZ—, Rt
BV EMEYERIE . WD L RSN F A Y1 AR . 1988 4EH1 1993 48
AR R G A M BT BP9, 2001 4E3RMBE R ALK, 2003 4FEH
BTHEERAEYEME TR SRR #HEN Carski ¥, b TENEREN
AEFMAEWBIR, R ETEEREIERMAE, MAERT 100 SHRL
HEET XTI AEHEERNEETL, Rt (BEYEL) & (Archives of
Microbiology) WIHBMEH. BT EMBI2MRI, MNBEFEEEE. FEKRT.
R, BB, MMEFREA. &M (Willie f1 Pupagano) , WIIL L, (Springer
M Feivel) fE7ERE B m R ANERT K224 A BT — T .

J M. BT HIERFIR2L M7 K% (Cleveland State U-
niversity) IRIFAY)EHEE L0 . ERFME], MiEL
MEEYE R E LR ES S EEMRTEHHREBHREL
I, BVETEETTAiEAY (Case Western Reserve Univer-
sity) ENLBRZHRRATIETHE, AT hIRERE
. (Streptococcus pyogenes) &K I & F M WAT IR F 58,
FEEf =T P A 24 M 2 K% (State University of

New York) #HfT8#E, MFEHLERER MMM 555 5 oF
5, 39515?1%5(@5% :l:'ﬂ]@:t’"#h AR, FEAL R P AR A 4% % R 3T 30 BR 2 B
(Albert Einstein College of Medicine) MEHAMABEHKE SEHMNEHWPIEE. M 1981
Ef, fibTE Carbondale WESHRFHEHT K% (Southern Illinois University) 4 & T.
fE, EFEMBHE., MOFRMXBOUBERBERRERN MR, KEHRaRE
IR ST MR TS BB RALHAYRE AEATREN L., b KFAR
PR AR R FIRE, FhATHAR T BMEyFREPNREE. BEoEA
IRRAEBIRER Y. 2004 4B, G AR F2BEMA BT, MERE—-BROHRKREK
REMBITEWRTF . NETFRE— —FBSEREEHNHITELE Carbondale,




iz H F

¢ Brock A4 42%) (Brock Biology of Microorganisms) &35 FE L& M4 Y
FHMZ—, C# Stanford University, Northwestern University. University of Chica-
go. Louisiana State University 5 JL 5 BT 3 & F2gVE v AR E A .

A5G 1 3EH University of Wisconsin # Thomas D. Brock #i#7. Southern Illi-
nois University Carbondale #) Michael T. Madigan #{#%. John M. Martinko #{ £ #l
Jack Parker Z(# & . H 1970 FH S | lRLISE, B4 36 FER S, Y8 F =L
ABITIHEL — DR, SR Z I, EESHM PR ILK ., XS —A BT
AR A5 BAE W) SRR R SR TR, BEF0 00 R MU SR R TR IRV B
AR, VARLHE ) KIF A Xt B iR 85K . Brock Biology of Microorganisms L)
WHEE . M. BTN, FREHRR R . CRaaE RS, RAET
BUMAZ A F Bk, B, Thomas D. Brock HLh T T 50 4E 3 B/ M RL ¥ R B E
KL

1980 FEPUJII A, MR, HEK¥, RINKE. IWRK¥FEMZERKEANIE
B B AR T 15 2 R IEAR (ANREE MR E D ; 2001 4E, REFFREH
BRI 8 AR, mREMBHE R AT, (EARERERMEYEENSE S, B iEER
i, 2006 4, #5110 AT, MEEA1E—Rish T8 BB SURACE, S8
BB X — B BM N BAREE ZRIEE., FNZEAMOEM T ELZEHNNE, mid
Hamfkaa LRE A, 1e4 s TERESMEIN, MATEEELZENER
PEATIER, AR ERT, FHASENES R, RENHNERSREE
BT T ERN . B2, 81 RENME TIAERES . FEEAIEE,

55 11 AR E A RIS E S IR IR AR, A IOUERHAF T r55H
Hite. B, Rl S8 gt A KBRS A RERARE; Fetk s K
YIRS . AR SR UERIB RN . BUEAES. MY X%
REef, BUmtE . EERM A SHMAEYRBRHELNNE; AR ER T HEYERET
B, EYEAR, TUMAEYEHFENNA. ZBREMALHAENR TIAMEY ¥R E
AIKF. EEHIR T KEBHPIRBRATR, LRGN CEAE L T TREY %8
5. REAGHERMAEYEYFHFENREIFRZL, FRENBL—H, KPR
INHTRBAEYIRAEY . 81 A BN (ARKRRZHEETM) (2005 4),
XX T RATAFHCE B A Y TAEME2 A R R RAE S A R/

ARRERBITREREY RPN ERF B — R TAER BRI RS 4R,
SMABRFNEEARS : DR, FBREL O, RELT. TFTXH. X7, 45, =

* JEBIT AR AR RS A, —HRE
wx fifsR B (AARK RGNS T B, —WiRE



s ) G

Wi, ZEREGR. UK. B3, BRAE, si-F. 5KIR CRETROLRIERD . TRIgHE.
. R, BURER. ARl SUEEERSR. S, X, Wi, eir, XF. W
HRMFERI2EB SN T A IEE LA, TEX BB, B, dibigEd, BE) Ik
FERHKR S 3H . Rt 2] 7Rk L ARA A Y A RIS R Ry, TERARE
L M SRS 1

M TABRRR. SBIEMRN TEMARZ, RERN NG HE—8. X
L —, EANARMERAREE . Wi MDRRIES T ERAATEA L, RFEE., 2 EiRm
BRRAKFEERN, AZZAEER, BOFE R, RITMEE TUEIE, IO
JH !

FRA B
[Eapi oy N SR g Eeded
2007 £ 11 H X



T

HI

WA TAETEME Y aHL . 7EX — 14 ARBT RIS, JUPBREA B it Rl
Sk BULBEERR . B e, BRI E SRR MEENFT U TR . Xl
EUA MY R R, X E, 5 1L RK (Brock EM A% (Brock Biol-
ogy of Microorganisms, BBOM) HEEMAET M5MAY N R ENE.

XA T LB ) 35 4F AT, B Thomas D. Brock #F 5 1 R (A A #)
(Prentice Hall F 1970 i) . B HA A HBY: 7TEBRBFER TR MAEY
20, 58 11 R BBOM ZE7R TR+ hRAS B v P RSB

BAE 22 A LA B BT FRUE D F R AT A A K. FRRRER, HTX
PR RN ERE EEZE XM, MAAMEDFREARENEXFERER, B
11 bt BBOM WfEE M 1R TiX A, SRS 7 A M4V HERH,
M F L W B T A R BRI AL, #9588 DA SO SCHEE S S TR & . AT

F 11 HPHWFRNEZTAWk?

W 2257 43 T LMERRAH) BBOM B8 SRR A R B B —LLLIRT WL N A . 2810,
UM TR Z B 11 i BBOM HiE T2, FAEWKSRKI SRR RAMEL, &
B—PEMERBES L,

o T IR o B A T I AR K, 58 11 BRI BBOM 7E 32 7 vk b i
77 —Si84%, 5 11 Jiiy BBOM Wit EFH 10 MATRAMHEZ L, MATHE
ZHE RFFTER, B 1 Ul B SR K S FR S M T g HE I 2 (HEE
11 0%, BAITEEANETHRHEBILBAMCHERT 2, BEHSHETEs, HHER
SR MEL. SUHE—H, EEAEWRHIFGEA —-MRCR, BFMERAsE Y haa
EHR AL, B RE TSR, BREFATEHT T -HE W) RN S E Tk
HITES . AEAETHNESR. MRSEEIBURMNA%EI S, R BEEHAE B
WHLRMEG] .

G E AR (boxed material) BAE T 5% 11 Mt BBOM B “HRE " (mi-
crobial sidebars) H1, XEEFHBMEATRITRIE R rESEVZONERN “AEE
17, BBOM 55 11 JRIGFAE 2T T EHRIT, EHPMARERS @G MAL,
B AR Wy 5B YRR R RIURAR . BT B8 BT R 2 B 38 2 A R 1) 2
SR, AR IR EAF S B E T, BT AE R A B A e
Zis. XALIEEE B MR, BBUSHE 51 1R M SCE B B R I R 1e] B S0 EE P 9 AT 6 AR
Bl B e S AT AR TR, X GRS A5 A 7 (8] R () R 2 G R B S A AT T A

» APEAAIRAES | TR BT e R . —— HRE



ife.
LB RE—DBIAABRERTR, B—KEREH -0 TAEZHT T RARBT,
HREEMEE ., SRR, MBI EAAELLEmESE ., BIA. Bl -BHEA T
M. oA, 7RSS 11 RRPE @R T SRR . BRI 2 E AN BHIE R X
HABRE - UEFT TEDH], XRAS A 1 RLCENESE . RIOERRPMATHER “6
BEL”, s e P & R AT BCE R B . B0, 784 MR R B 7 A= R AR
ATP 08, FRAMEH “AEE#H k" HH 52 04 21 65,36 VR A7 S X X A B2 B HEAT AR Tk
PR,

RUEH 11 f BBOM Z AT —IRATE SR 2, HEAUEINNE., 8 5
TR R EFIMA K NE, RO TZBHraSOHNE: @ WEHEX
(63 o RTFHEHEN, —8UF%, UEHMRNA RS (B 75); NAaRM
(5% 8 ) ; RNA WA (B8 &) ; WHHENA G 95, mtEmEXn
BABERAICE (35 11 3D); JUREAFENEY 2 GF 13 %) ; RNA I THZN G 14
) ; kY DNA WER G 14 2); EEAERE G 15 3); A9E B2 R
AYEENSE GF 15 3); MR SA% GF 153, HEgkE GF 16 3); %
BAEAY G 18 5D); BT MEEEEE T GF 21 3); mek. BREMMILR 8
22%0); HAGE (BB 228),; R GE23&); WESRE G278 Y
REEUKBEYDE GF 29 8); PEAMMNRRSEEME GF 25 %) ; EREYREN
A (58 25 B) LIRARREE M (5529 8D,

% 11 R BBOM Fi 5 —sbxb 2R 0L, HPh & — M3 (www. prenhall. com/
madigan) , $REFELEEZHAAYEIR . 413 ML) B LA Boab R BEIR ., X FHEIGR L, —5K
LA PowerPoint 8= &4 B i A R E iy CD 25621, A F TR IR =%
SRR . X T AR B P R A S N A BT SR 3L, KIXT A2 nT LIRAE M, &
52k, 58 11 B BBOM @200 TR TEM . BA RS I RAMEIMER 205 k Rt T4
AW TH,

gt

TSP LB M R R RA SRR 2 AN SL RS 10 45 3R . HP {345 Prentice Hall / Pearson
WA Z TAEA R, BHR 2% Gary Carlson Al{hBY BT Susan Zeigler 1 Jen-
nifer Hart, LI ZE 4 05 VE 4 Debra Wechsler, Gary & 3X /NS 4% 55 15 B4 5 35 1
T, i Susan, Jennifer il Debra iR} E X I TAE MR, 435X A 15 %8 A 58 LY
“BEAH” . FIFFERS Ed Thomas (HI4E> fERBAAT T RBIHI/ER T/, fEEZLO
HuRRET A B AEE R T E# Kenny Beck #l Jay McElroy LI N £k 4% Patrick Shri-
ner fl Crissy Dudonis, &%i4f Jane Loftus (Clackamas, OR) 4%+ 4~ Fa BT 940 55 1Y)
s TAE,

VEF RIFEEIRBRE #1748 Jon Haber (New York, NY), Ly BhHEFR{MEdHE 78
iweE B A B Deborah . Jung (Carbondale, 1L) PA M # Xt # Elizabeth McPherson

* R ATRC RN TR BRI R TA PR . —HRE



Wl

]

(University of Tennessee) fil David Crowley (University of California-Riverside). A4
HE AT R LB A B4 A ) F5 K Gernot Arp H1 Christian Boeker, Universitat
Gottingen, Germany P4 Carl Zeiss /A F], Jena, Germany,

AT Z D BRSO . RFMMAY%RBRTEABRE B
WG, FIRERZRER 113 T Nancy # Judy, 7E% 11 jft BBOM WHRE S
iy THEE T B R R A O 18] T A B8 1R e L B, {EAB AT R R B TR AL i ATTHY
% . RS REEE S GBI A KB TR RALE RN,

BI5, BATEERPHFZ T ARNBE, i1 A BRmmsT TR RN 173
Fo ZBWTF.

Laurie Achenbach, Southern Illinois University

Richard Adler, University of Michigan-Dearborn

Karen Aguirre, Clarkson University

Stephen Aley, University of Texas-EL Paso

Mary Allen, Hartwick College

Ricardo Amils, University Autonoma , Madrid, Spain

Robert Andrews, Iowa State University

Michael Benedik, Taxas A&G University

David Boone, Portland State University

Matt Boulton, University of Michigan

Cheryl Broadie, Southern Illinois University

Jean Cardinale, Alfred University

Jannice Carr, Centers for Disease Control and Prevention-Atlanta

David Clark, Southern Illinois University

Rhonda Clark, University of Calgary

Morris Cooper, Southern Illinois University School of Medicine

David Crowley, University of Cali fornia-Riverside

Mark Davis, University of Evansville

Michael Davis, Central Connecticut State University

Dennis Dean, Virginia Tech University

Arvind Dhople, Florida Institute of Technology

Biao Ding, Ohio State University

Rodney Donlan, Centers for Disease Control and Prevention-Atlanta

Paul Dunlap, University of Michigan

Paul Edmonds, Georgia Institute of Technology

Elizabeth Ehrenfeld, Southern Maine Community College

Bruce Farnham, Metropolitan State University-Denver

Rebecca Ferrell, Metropolitan State University-Denver

Doug Fix, Southern Illinois University

Niels-Ulrik Frigaard, Pennsylvania State University



. s e
c V1o AY &

George Garrity, Michigan State University

Claire Geslin, Université de Bretagne Occidentale , France
Eric Grafman, Centers for Disease Control and Prevention-Atlanta
Bonita Glatz, lowa State University

Ricardo Guerrero, University of Barcelona, Spain

John Haddock, Southern Illinois University

Martin Hanczye, Harvard University

Ernest Hanning, University of Texas-Dallas

Pamela Hathorn, Midwestern University

John Hayes, Woods Hole Oceanogra phic Institution

I.ee Hughs, University of North Texas

Michael Ibba., Ohio State University

Johannes Imhoff, Universitit Kiel , Germany

Mary Johnson, Indiana University

Deborah Jung, Southern Illinois University

Judy Kandel, California State University-Fullerton

Patrick Keeling, University of British Columbia

Joan Kiely, SUNY-Stonybrook

Arthur Koch, Indiana University

Allan Konopka, Purdue University

Vikki Kourkouliotis, National Renewable Energy Laboratory
Susan F, Koval, University of Western Ontario

Harry Kurtz, Clemson University

Sharon Long, University of Massachusetts

Bonnie Lustigman, Montclair State University

Mark Martin, Occidental College

William McCleary, Brigham Young University

Elizabeth McPerson, University of Tennessee

Ohad Medalia, Max Planck Institut fiir Biochemie , Germany
Jianghang Meng, University of Maryland

Eric Miller, North Carolina State University

Abraham Minisky, Weizmann Institute of Science, Israel
Ivan Oresnik, University o f Manitoba

Jorg Overmann, University of Munich , Germany

Norm Pace, University of Colorado

Jack Parker, Southern Illinois University

Laurence Pelletier, Max Planck Institut fiir Cell Biologie und Genetiks, Germany
Michael Pfaller, University of Iowa

Reinhard Rachel, Universitit Regensburg , Germany



. Vi e

Tk

i)

Michael Rappe, Oregon State University

Chris Rensing, University of Arizona

Frank Roberto, Idaho Environmental and Engineering Labs
Craig Rouskey, Southern Illinois University

Jill Zeilstra Ryalls, Oakland University

Herb Schelhorn, McMaster University

Berhard Schink, Universitit Jonstanz , Germany
Heide Schulz, University of Cali fornia-Davis

Kate Scow, University of Cali fornia-Davis

James Shapleigh, Cornell University

Jolynn Smith, Southern Illinois University

Jerry Sipe, Adnerson University

Nancy Spear, Murphysboro, Illinois

Julia Thompson, American Society for Microbiology
Sonia Tiquia, University of Michigan

David Tison, Muliicare Health Systems

Paul Tomasek, California State University-Northridge
Amy Treonis, Creighton University

Michael Wagner, University of Vienna , Austria
David Ward, Montana State University

Joy Watts, University of Maryland

Mary Watwood, Northern Arizona University

Susan Wells, Affymetrix, Santa Clara, Cali fornia
Carl Woese, University of Illinois

Gordon Wolle, California State University-Chico
Alexander Worden, University o f Miami

Mark Young, Montana State University

Stephen Zinder, Cornell University

Frh T MR EE T E. TE RMRA P, EEEE AT BIR LS,
HATKAR . RERNAER P ARIAEHER, FRERATABERMBIX S, Fl,
FEAR 11 RREGOE AT AR P AR A B R, i SRR . BAIA LA RA .

Michael T. Madigan (madigan@micro. siu. edu)
John M. Martinko (martinko@micro, siu. edu)

(% & %, F94&% &



H2wE
HIE
HaE
5
946 7
BTE
$8
FOE

BEBRSF

S B ER

B B A B vt ettt 3
TSR I R, +verevrvnrneeeerennerut e aa e et et e e e e e e et e e s e e 32
i e TR PP 56
Y Ty T 1 - P 80
AT . IR REFE R oo 144
TG e e 193
ek L R R R R T e PP PR PP PP PR P PR PP PSPPI 239
A R v r e e e e 297
TR B v e e 333

FHUE
FlzwE
H 13
BUE
F15E
Fiem

BT E
I8 HE
BH19E

$20H
Holm
FozE
$23 &
FoawE

b A E Y5 T PO RN 437
JEAZAE I EAEVE . ZHEE cvveeeerrerrmrnnneeeenrerrrrniiieiesseeiiri e e e e eaans 481
JEAZ A BREME . B AET oo 615
A A 2R ALY oo 655
o7 B 75 ) L RO 700
B ) B A = 2 = 735

Ae=ms RiESREMBENESS

AR REPE crree e 779
A B EE AR R JFHE vv e e 873
M RS v e 903

FHEMS REZFE. BEENBEEREN

B BESE] oo 993
B S AMEBIAE B AR - oo 1038
R L o 1077
e o L1 T 1125

N Gl b i PSR 1150



©x i 2 H®

RS MEWMER

B 05 B ﬁﬁ‘ﬁ% ................................................................................. 1207
B 068 A AT AL R TR e eeemrreeeeeenrmeeeiren e s e e ee e 1250
F2TE . WEISIYLL K BRI IR e 1305
8082 BAKANEE. KA LRI K AR QB B o overeeeseeensoennnns 1336
5520 B AR AR R P A MBI oo eeveeeeeersrreeeee e eirnrre oo 1361

NES  URMEWHT T EFRFHR

B 30BE AU AR o 1391
31T HEE TR AR e 1431




i
7\3"

EFERF

S

Pss—msy P
%‘ 1= AR TE o 3
I BEEEMIEEMI AT coevrerr e 5
Lol BMAEHIIEE cooeeen e 5
1.2 BHAEMIEHBL - oreeerermmereem s 6
1.3 (A T L BRIREG e vevreeereruremn et 10
1.4 %‘(@E%X#/’\%E‘J%“ﬁ ..................................................................... 11
R i h: ST T T O P PP PPPP 15
1.5 A2k A ST, BISCEETERIBLE e, 15
1.6 HHvE. Wﬁ*ﬂ?ﬂﬁﬁqﬁ%ﬁ .................................................................. 17
1.7 ﬁi%gﬁ@&ﬂgﬁﬁﬁ;%i%%@ ................................................ 23
1.8 B R A ar e ARLCIIEEEEILILRRE 28
% 2E H4EWw ifﬁ*ﬁ%"ﬁﬁ ..................................................................... 39
T RS M S AL T o oerreeemmm e et 33
2.1 MRS IR BE LS A v evenerrrarer e e 33
2.2 PSAHAIHT A DNA BYHED cvvveernrmrreemminnermii et eeenaaes 37
2.3 AT e 39
T BB - oo 41
2.4 A B B A e 41
2.5 BB RENE e 44
2.6 BB - oo 51
FIE KT oo 56
T méﬁ*ui%{tg:‘:m* .................................................................. 57
RO B 1= 1 7 - PN 58
3.2 KRATFHERFE A PITE UK -+ vevverernernnmreenr e 61
I o O i T T R RN 63
T T L LT R LILTITTrP 64



