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Human Physiology : Locomotion & Movement
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C’lﬁfﬁ"ﬂ —9159 8 IR (Muscle Tlssue—Structure and Function)

@ o7y Fewiva-evTaeE Mg afiriza ey s Aeetee 9o1E S ARy 3@ | 5y
Ifow Trot FNT @ENe (A (AR ey o | (i asee (ffiterm  cifirey <=
LT

C’iﬁlﬁ’l’ﬁ A4 (IfHBJ (Commen Features of Muscle Tissue)

. (AR (FTRSTE T T WO ST WITEIE (AT (muscle fibre) I |

R, f¥TEAE EENRE (myocyte) I T TCATFT _(myoblast) TS S -ARTEE (A
FHATSTAR ML TLA 27 |

©. TP (B ARCIIEN! (sarcolemma) E [fere Ags @32 W7 oo™ AGIATTNS
AACFIATSN (sarcoplasm) ¢ |

8. (INETA @F I GFIfF T2 efFIe |

¢. CARTIIER TS TEREE (myofibril) AN SEIRAT TR TASE SGATH AT
IASAE 77 A |

b, TrEEREESET S

@ eEn @it [ s
QETAE 9@ ARCIINTR
(sarcomeres) AT AR f*roge
FFT G RPN ety 741 2 |

q. cifffoopr SIwsEEN
oMt I AIPFT (matrix) 4T T AMF GI ABLITRT FIPECEA TN 07 e o3 4 |

b, (iffreget Bogoe a2 ATEHI-GHAY e T (STHH 8 AR T4y S efera
wdfle TFN 7YE ¢ e T THEI-2ARA W) |

5. fog Ifeaw o &@m @IS (mesoderm) (ATF (IR Tesife =7 (@H-ieam e
SEA-GARATIR (o, BNl ¢ Tiafyre wafgs g ¢oifd QiEer (@ Seoig =) |

S0. (ATIG oNh A *ToiH Al 8 AABIee [fog qqea T “mid oS |

¢oAf* gt € (Common Properties of Muscle)

5. FEfSgo@el (Elasticity) : (TS I a1 T ©f (@CE I @R I Afed Fa =
Frole SR Fa = |

3. Brafére! (Excitability) : SoE Swlowia (oif* Srafere 20 @32 STeER AG! (AF |

©. Cf*B1F (Tonicity) : FeIve w2ZEm FHECaf f5g6t BIR6M A1 7gve S=RFH S | (ARGH
AyeEs i fFafEs 2w |

8. WM (Fatigue) : 96 (Af¥TF IRIR THII© FAE TIF FFGY FIO! T (AT AT
@ P ©F AARFOE @M AW |

¢. =St (Conductivity) : (Aiffm @B T T gt FAeE ©f 75 Afite @3
TR CARITS =S SIS |

v, TATGSE (Refractory period) : (¥t qFAF T+l TN FGARS A @ AN
AR T (AR "SI TreR el (7 7, it [gsrese e | @ coif*a Moo 7e (=T, of
i Srereife FI8 2 AT |

5@ q.98 : (vf¥sg
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CINY iR - &y«

ciffR FIw

S, (TRA WIPFS AT : THE AR (A0 A A WFFo &AW A |

2, Teredld 5e tofd @ sy : ferEm (oif¥ Premfie @bl teofa ¢ mit SR et
T I

0. TE AWE : LA IS AT v ST o |

8. Wl fqgad : (Af¥9 EHF-2PITeR T Sy S o9 eeee 9 |

€. *NAFFET FIw TES! : (ARG AL wro TED-gTRe T AfAS, @, e
Torifn AT IS AT I |

b, (Ao WEEd  FHECRE TR TEHT 8 (ARG I @ (el fmEd I |

CATHTSR S FIRTSN (Types of Muscle Tissue)
TIF, 07 8 FIEE fefare (i fp afdfe femers o Fa1 =1

I coIf¥f55 (Muscular Tissue) }
i
¥ : v _ ¥
SR ST L st S i

>, FFE (oAfR 5. fofEs cotfet 2t calRss coffat s, <tz (Afdt

(Skeletal Muscle) (Striated Muscle) (Voluntary Muscle)
3. ISR coAf 3. T coff 31 SRR (otft 3. Sftfeew o

(Visceral Muscle) (Non-striated Muscle) (‘nvoluntary Muscle)

o, FAR
(Cardiac Muscle)

faes ffen w@mw coifAfboa wefee afa e -
S W‘T/@ﬁ?/m/ﬁﬂﬁ ot (Nonsmooth/Striated/Voluntary/Skeletal Muscle)

@R coAfAfbfy taRee R ifireg fren «ifée a3e &ifie Aoees! sigfhe s gfis
A (A AWIECT T G 1o I CTeeties @fied cifdt I | @ endia F&icee e v
AT I AT FBTECATHS I 2T |
)\\/\QW Q@ ¢if¥l BT T GIeFR T @S B T S M IT A | =Yl 5,
W (315, 1<, AqywRnl, (A5, TBEEreE B Teifres ¥ (off SRYW FF |
157 : THA WO (AATS L] (IRITT en FReesif siffe | (iffits (gt 99 (bundie)
T YRIFIE [ AT | (AT 2015 eT=TE TN (fasciculus, I2I50 fasciculi) A0 | STRT
Afelb (AMrog ToTSNd TSI (endomycium) NNF @S B @Il “ATest S 93g
it omfb (AR (perimycium) AIF @E B @SB A W= IO US| NPT
TR gdfae 2w @b T ox N6 FA @I O @R (epimycium) VIF @EE_Hpa
S S 8 MRS WA g AT | o @R SR wigs ¢iffeen 3 7
WRLFE A0 G0 (AR 9 M |
ATETS (AT 7, TAIFE ¢ 77 | 9F1 e > WG s s EFfiGE ¢ otF so-80
MG (pm) 1T AR fiers afIfE 9 TETFITET (sarcolemma) TR G2 S T |
(ICTA ARGIAE A RIS (sarcoplasm)- @ #ff@ e wwe (=) fewrer e
ATF | (I SPIT MBIHGAT AEF FRA 99K (@09 2pa *fea ofraem 20 | 92els amd
AP (P 4 IR [Ry© ¢ ANGARTONT Afeers T2y NCATFIRES (myofibril) TTE
PSS (TR ©F) ATF |
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TR HATSY : 551 '@ SHBTET! 039

TR SF’H (actin @ M (myocin) 9 (it feeies fm e | i
THAE 8 GFVIST Aee TOIGTE] AR @ AR T A6 A9 (M T | ¥R WIASTA! [ (Isotropic) VTS
8 TR WIASTEANS A (Anisotropic) IT® X fofre a1 27 | Sy=fow ¢ Tifas [Repe= s
MR ¥R 6 SR (Ul R 7 | @ (Tl i WeR IR @ftes e s A taRke
coff¥ <= =

— A TS

_ (%) %—W@a o
5@ q.0¢ : () W(F ¢ oif#t; () 7f> FHEAR; (o) @ ATAFERET

¢f : (i) THOA-ePTEY TSl 47 S 8 A, (ii) FHHA-LARY TOLFS ¢ TWam < (iii)
e T 9 @F; 9 (iv) TER ALY 2T |

FEEARE FI@ : TEmE e e FFE @ afteseef fveens o affs dam
PISGTHA! TN I |

i, e T SqEdl fFafErs 200 SX-2S7% A @ Bats FRITS! I |

ii. SR SN AT (A (AT TS WA 0, (RS 7@t 03 92 Ty THGANS

fFs e |

iii. 9q (7TzT o9 fIrEe R |
iv. SraTmE Swifere T efeqdt fawa et R |
FEEART SFEOn : IIEA fofere a=E 1 Qftercaif* f[ifey @ =3 |

o

TR A (Flexor muscle) : @ (A (ATZA (FIH TAAE T (I L TR oIS TS HIR
FE | (TN~ AZAAT (biceps) 2RI (fore arm) & IR (upper arm) CLEAS A
RIS |

GEETR A (Extensor muscle) : 9 (o S\ T4 IS AT GlIe S ATS! I |
- FIRTA (triceps) SIS F41 ARRE GlIeN J0S AR T |

HIREIF6d (AR (Abductor muscle) : @6 TZA (FIN ILNF ARI TF (ATF G I AT
IR FCE | (TN : (TABCTS (deltoid) SLF AN LA TACS ARITS! FE Y |
139 AR (Adductor muscle) :@ (AR (ATZR (T TXAMF (AR TCHA IR TACS AR
FE | @NF- MBI T (latissimus dorsi) JSLE AR FCHA G N0 AT |

fetepma (A (Depressor muscle) : 6 (ATZT (TN ALXTF T WS 9 (@ @ e
TR (depressor mandibulae) FRGIERE Rba M TITS AR FF; T I ECS
A |




38 TR - TS
~-24)

)
(‘DA‘V 2 freBa ¢of® (Levator mu scle)r: 96 TR (BT ST S THY AT I (FA-
TG (oA (masseter muscle) FRIBREE Soag e TIT AR <FG; T (A 4 IF
AN |

J GBS (A (Rotator muscle) : 4ff TR @ W @REEDIRETS! A | FHA-
ARFTTART A (piriformes muscle) R 96w TN Fra 7 |
. Wﬁ’[“fﬂtﬁ%}ﬁbﬁa & ¢ (Involuntary/Smooth/Non striated/ Visceral Muscle)

PR AR TR aifie TR fren Fafie « x@ wwdEmei gy
fRafire zn ot WAafiee ¢ifft 307 | o IR @ weE @9 A T A G@KE
AT A WA AAf a0 | e I Tored W bl AR @ s R eifit-e e =7

SAY : MR RIS ASTT@ & (visceral organs), @N- (HiBaIf, a1, qrmifE, gauf,
TR Af® WA ibiea @ coff¥ AT T |

\\ﬁ__g f"ff‘f":@—' —
@-

®GQ’\L“) *
@ a0 : () e TR () @l Aoy

m:wmwwmfﬁzﬁﬁmcﬁﬁfﬂ%|mﬁmmsw TR WY d¢-

oo MAFCH | (FISTAR TTOIt 5GT! & 7T 2B TF¥i3 T | 56T AL FIH b—do NG |
WB@@WWWW 3o fearsa MEfFam o | @il @ Treeren s=i2 | @i
RIS TS o2y NCAFRET {78 4 | o1 MareziaeE Jaide 71 iz are
(P! S5 @A A YIS A AN | AT G (@R 59T xS (FIF AP WA L TS
A TSI SRIFIE RS AT |

¢if: (i) CFDT-NR FT0! TFF 8 AL (ii) TTHDA-LTRA FOLFS 6 Tdm; (iii) AT
AR M @Y @32 (jv) TS IS 2 A

TG : (i) WADRS (A7 TCRIBA-23Re Fwel! A7 | et =darn 7y e fFrafire xw w1hE som
TN T fraad 3 | (i) (fEwafem (ifRprete, aewie SN SEma-emad, gpmitE
@ (O faw TS SeEma-erTRe Tonfi winftes (oif# forw fafare =3 |

©. AR A FIRTS ¢oif* (Cardiac Muscle)

Tfes dibh W Ren @ e WAfke coifiits geef™ 3@ | o ssares
! CARFARE Trel, g Frreeg 4 AT |

S : IS TGS IAFICAT Zeeaif™) Sz 01 | 93 1303 e afreifam «ae
ot Mtz qreiFIfea ams @ Bopw wkmd A |

Mo SR FFR (oif¥reg o @ At e | (@reetE Mrh soo—seo TRFRGE € AZ
S3-d¢ MIARGEE | &fefB (1 AT a1 7= RifErs wgs Wa (@Iees R 936 Twer
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AR HATSG : 5o @ AFBIE!

EfFaET AT | ARCSIAE AT ers AT
TCTF TR ©F ATF | MCAFIRECT N TFY @Y A T |
ciftFRetE Wreg M R wEfieeir 3@ 2@
TFFFR N (o I | §o (IR LTI NZE N[
I AR 2@ TgEFe A Sfed Wl N IR | G
FHFIICENGS 8% (intercalated disc) I0 | @9 W
TR ALFORTE oJ1fR® 2 @3 9t JLAf ey
e 4By | ofS @I ARSI AW ¢ooo
TRE TR Toffs msl T |

af: () MFEI-PRY wwel AfNeeR we, (i)
MHFOI-2TR FOFFS 8 ®9d%; (iii) NONCIE  FIWE
AR A @ (v) TS FE AL

1w : FLARE ARA TAEFHT-RY 7 AT "IN
TEOA-PTR S8 I | GO AR JLAACH N

210

B9 q.¢09 : 7oA

Wwﬁfﬁ@wvmﬁ@{j |
O e e s gemmee sad A X

LUCHTIEREEKS e cof 3 e ot | Ty cotfit 3t AfiRe cof Feeifit

3 cifiroga ey | S RfY (it ve @I | de-o0 MREHRGE Yoo-d¢o NBHIRGHE
©. ¢firege U™ So-8o TR -0 TRIGMGR (FE T | $3-d¢ NI
\BZATrCeTT =g EEet] X

7P faTeT sedr | e a5 @3B
D& R9eg @At Re3 o TR

NS IFAIR SaE | i e e S @E

7 et IR BIIE! -2 I

RS RIS % | A QAT T

Yo, &3S afeT ARS SLARS
PRI BAS] | TS 8 e Erckkict il JRRAreed ¥, T
QAT fafen =g wma, 5%, | CoNfBamiE, aeiE, womae, | zebiees Tt 89

TGO, THRAGEEOE | DI
g« Zo7ifn
30, I I AL TOICA! fifeq TfeTe <ga veem | 2T W1
[GEERESI]
Fressses)
S

/Y
83,\4\

(2>
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) HRIEE - RS 2@

(f¥Te 5 Wﬁ@ {11 (AT T (Muscle can Pull but can not Push)

(Al ST beTw @ SferTt fyarg el e, TARmees Teifis TS AfRbEa e g e
I | R TR 9o 77, frerfata | afslb Fw (ifsifasa | st wify weRoiez © @Ea
oI @R | Wy, g @ @R | qetE SpfTe Fe T e i Sl
TGRS TS AHE AR |

cAf TR F& I G R AW AEFHR 4B G2 (72 | S Afsfin e a7 | 1 28,
GRE A, T @ 5y 9 @3, e Frel [T 1T Y& e g @rs- it wibe
FAPIS | (-] OfF F1-CTe F1 (7737 (4re T© 728 A=A T 27, 97 50y 5% srenify
T | @7 T T T TR (oAfrete gie 7@ e BN 7w, g g (v Al 9wk epTifeS A |
Tl Qe R & QTR fAT6R R (¥ ST el AT T |

S IRTIACTR CHIG, - GIREIACR STCETA,

foqt Q.0 : Tedarea IR € GRE7F oifér s anfae et
S, SBIEfafB% (AfR (Antagonistic muscles)

(RT W FEEAW AR (@G FHECAR-AT =g [edeyd siw o | a@o=
RATeeq s Tmmed it «sfbe ssaba sponanfats oft 7 | 933 o=
AfaleR 97w %ft (e SpBanfas cif-cee (antagonistic muscles partner) It &fSor By
CAP-ConTe 0 | 9T @6 7L A 2T (contracts) THH ©IF R (relax) T @2 Kooz
(vice-versa) W5 IO | GV SYRE TR N2 (A0 [ioq Sera Feees 759 27 |

Q. (FFR 8 GHOTR cAfH (Flexor and Extensor muscles)

T A (I TS FFAFTS A QT SIS @ ©X T FHT AR T | @ (oifirg Fordre
G TR A (e TSR ¢ifd) T @ S e T 41 et 0 SR S<EE
it o o qWEBTR i A | TeT RSGRIGT AL TSR RN (biceps)
GIRTTA (triceps) (i INTE @I ¢ qIBTTR (o1 Twrzet |

R

Taed IIROTA @ HIZTIoRT SOBnffEs (if¥i-ceaites aRE @@ “cifice 519 oite g
Q1P T " O ST GG @A AR | QITST N SR (AR IR (AR 01 | 97 G
FIIPTE A AGPIA AR TN AT AF AN TF AT | AZCT oifet 75 2 s
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A MNACG : 51 8 WAHGE! ©39q

W W @A ¢ FE HER e Srafere 2@, T T Il R 1 1 9 Af s e
(flexon) €32 (AF*TF GFEF A e | AREIAF-«F SHIBIANAES (oAf¥ = GiRETE 9 A
Rt e e wafFe | @9 TR foaf Gae M T%-Sigoras FisfE ¢ RereeR e
T@ AE | 93 it @3fo Gaea ey famares el SfEa Sfetaas ATeT Y @ MS | GIRET
(oI STCRIDT TS T TLFI 50 AT | @ (o1 33 AR epife w03, ©12 arF qH/oa AfH
0 | (T S GBI (o @ o R Fre 0 Sdie 3901 (offet sigioe 2 GrEeTi
el T WA FIZET0T TE0© 20 AR 1 2, 01 2R ADICAT 8 (TS T eI A AMSF | A7
FR SHGAG & OIF AGENS il 7S 7 |

TR ¢ M @ 7eaea @i A e (A BaTs AN | @971 (@i it asers
(ATF TGS 2B TS AE | AL (oAfia oS (@ BT @I AL (AT AFIDS ALFS
(AT TRCHT T T (ATE AT APIOF Tl AIGTEIS ANS FCd TN (TG I T4 T |
@ WoF S e fre efreddl (oifire Fffarseim a2 e 3@ i G GTal I
O | @ FRAR T T @, AT BI TS g ¢ (R AT

IS (Practical)

AFTTS TIRCER TR T ¢AfH @ ZeesifEa gt 8= |
AR 7S FqArFerE qfbre T AfiE TRT @3 SHTe e TIRT B T Tew
Coif¥ Aol T ASTEIR PSS were forforam 4t e |

L - Refgm
RN
e @l
I
TIRIICOE &
fo@ q.on : T oifd () 92 =LA (1)
T coif¥ @ FLAPE o
CREIEREEES oy oA FAM
S, AP 8 WS | (AfFIogetet 11 ¢ Mg Wipfed (AfRregSTeT BT 6 (I
@3 MR | @2 MRS |
. Y @ TECS WEF @ (72 | g @ TAfFs |
9. 35 1FFIES 5% | ATF 1 | (FTRYTAR AL AT |
8. AP CARTPITIR A Al FRCSICET S8 | | TS TH |
¢. faefeams (FICET 5GB! FCH I I | (FICET (FTH TIZ I |
b, TETEIREe (oiferoga s <aRe g | m@mq@maw
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FTHEIEY IS 932 T ¢ foroR’ o7

(The Action of Skeleton and “Rods & Lever” System)

FHIferE (oiff AR IS FTS AT T | G (A% 72T FHIET F0H T ANS O ALINAT
I ¢ &Pfe fdiad S0 (17 @7 79, 7fS ¢ IAeleTT Wil (TN TR | @I L3R AT 932 G T
793 303 oifft @ FERTSTER AR TR T4F | R @b oifiim AgIHE @ 797, S ¢ e
W a3 A o1 I (7R TR I @ (oAfE @S freitas T g $ o A ) et (lever) @TW
GG ST T (rod) T ARG WG B 9F6 FA TS G A0S T | 1w (e 9
BAR wie A1 2151 frer faam sifafoe Swrad | ez T () s (applied) @, (R)
HFafere IR TE I8 belC g 8 oife W3R (0) WitAIfre qta FIEHT WG (effective strength)
Afrfee T @re «im | wdie (ARG T FareEn (fey S @eng geifie @ oIt
FEETOE TC ¢ e oiad g 3 TR To-AIWTEE (R 2! 9K g SR™ 4w <72 |
feTeIta Afe (@ (I ILTAINE T ATEBY (effort) | (T IFLTANA TSI 5o QierY T (T~ WD
TR ST ST A I T SE I O (load) I AfSTHF (resistance) | A9 ALFI04 20%
2THE!, W TS B (rrzd weifl 2z ©fF 31 A9 | WRER YeetE fer (TfEe &) e v
3, T S T e uz TfEs w2 =7 | 9k e IRzE@ @ FH 9 (force) Rl
-9 AR J0S A | =R (A FAAT AT T TR N IZG T 93 FoIeTT
SN HIR #A1INTS HE R | 512 20 AFS FfA! (mechanical advantage) |

foretta™ 97 (Structure of Lever)

35 ferer 8f6 wedt ey «ife :

s. FoR-T1' (Lever arms)- Toet freg-ar Ko s 9s;

R. feb (Pivot)- @ SRFIHE 7w o forenas I o9 “fpifers =3

O, TEBY (Effort)- SR FAIHT I FGTAR &+ (AR (@ I (force) TAAIR FC; @2

8. SIF (Load)- (MR (FIA! WALHF ST Al AAITS ZJ 31 TIte Z03 oedt (aeza fowra 11 3@
e =@ |

fors1tam &= 1ATSW (Types of Lever)

foreB, 2tbBl ¢ ORI-93 SRR fefars forer s afifs v 7 |

S. gu-yfia forSIa (First-class lever) : @ Qa7 e Freof ©F @ 2 [WEARS RIS [CRCEEAD]
0 1 R @ [ e, fog TmeR 29w-eif frem wete | 3 Twizad ren @ A, Wt
8 ST FFTR NLGIS! A0 | T AR Yt 20 forem-ag; Y @ o9 seizes! (SBar)-a
NGIIE G #reb; TR Free s=1fFgs ¢iff e w1 copie T 2 o8l ¥ ©IF 30R A
ST TN BB FAINS T A A0H (9T [wra) | oA (2iroen) fifde zee st e 4t | @
fereTaa Ty Wy 39 Awes @ e shhem T |

2. faSr-cifas fore™ (Second-class lever) : @ 40A foToIta Oitas AW A 1t @ 2B
TR | FMiife @9 o8 Swmad | ey (TRE @ W A T ¢ BiE | @ S A
BN 23 =i ABEA GBI QTSH TS FI0 | AR AAETH S e Bt it
ferora A 2 | Y WP AR 77 o5, go fFror-arg, Fw-cif ¢ (ol G ATssl (33
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T HRATSG : 5o 8 TABE! 0%

T (Af¥t Ao T) 93 (AZF 9T 20k OF (T (A FLIIHTE FCH $AF SRS 2W) | @ 4377
fereIzR TRIT A QB @ GeE SNt T 471 XS IH |

©. POIF-@f7 feTS1R (Third-class lever) : 4 4204 feToItz 2THBI AT Fe5 ¢ SE-AF TR |
TwTzae TR 99 T TCER (nail flipper) T TE T4 TW | TR SoRI-f7 fereiaa weant
T | a3 Sie 3 T TOI- R TSR I9 T | @ (G R0 TR ST (35, R
g 2R TroR-aNR, IRETAN (A AR @9NF 7, T TR IR 611 @I swawia I[goTg 7L

forer-ae
foret
Nk L)
em?  ©F
Lieal
| forss
o[ TE-cfam Rreta 1o ¢ &

5@ a.80 : Rifeq wata ez 297 ¢ &

g TR OF | go cifdd eI AR WREW O ¢ el Wi T TS AFTATE Yo WA
oreb 43 SRR AT I | ATBRR (51 OIF @ RGN G (F@ (AT FS et *fen TR |
ST AR (PIfH1R AN ALF O TS IS RS T T T 90 S IRAGe =3¢ T
Y | ol AEFF (movement) RH! ST TW @ (Fa fFToR (A= |

| 2} estes % 8 AR ST

(Coordination of Bones and Muscles in the Knee Movement)
e beTes vy (ot =, CWWWW‘W@W@TTT | &Y (ATZE FHETOT Ao
@ | FEEST ((ZT TIAEA IO | FNE ST ARv ZENE At ¢Af¥e® (muscular
system) | 4 (if @fSRS (voluntary) 23R RETR TTE (TRCF 91 (AIRA (FICAT SATHTS LA e
FACS ATE | A1 91 (B (tendon) W (o1t ST A0 T AT | O @A WHCS AR AL
FA T FASE T (AR-FHETSIER (musculo-skeletal system) RS Tadm (FRAd T
ST | i5e 8 % 7@ A, TA-aFh Twx wfy e, gt wonfy B ¢ e g 936
57 5 ATITEeT | & ST W @ (oA (@I ST G F ©f Wep AL 39 a1 Qe |
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w0 RS - Gl 49

>, I@a9 (A (Flexor) : WPIH (knee joint) e fres Ivice gfo (sifiatter ewarem =3,
qd FFRGL ¥ (hamstring muscle) 932 ATCRIFERTTA A (gastrocnemius muscle) I |

rfEe ot foxb coif¥t fca <ifde | @ete 2eee BT REeifEsT (biceps femoris), RTINS

(semimembranosus) €< G T (semitendinosus) | ciffreta epfastas g5 (ischium)

LA BT 20 AR 171%e M TBIAT (tibia)-q A T&
TR | GTE RS Far ¢ fifem s sieT 93
Tpfae o B = |

AP IPCART oA e forges @t st fex a1
ofera e oif* | aft ReatEe FTCIRA (condyle) (AT B

@ ffm Py M orefef @ e
(calcaneus)-9 AKX SFfe™ IWRAT (achilles tendon or
calcanean tendon) T8 T@ 2 | 93 JMEFHE g s Bfew
T <, T ST e e Sfe 2 |

O, &R (A (Extensor) : B9 s w1FS 51AG
eft fm afde e Fenfas (quadriceps
femoris) f@ﬂﬁﬁ g 9o/ | @t efd At Teoy
@F5 PR (rectus femoris) €32 FFNITER S (ATF
Seofy foals opmifs oif oot ffdafest (vastus
medialis), SIe  FG RIS (vastus lateralis) @2
SIAGT RIS (vastus intermedius) @ af3® | @

; =

— fofamt
"' _—_W
5@ 4.83 : WA 2

foqfG ¥ ao A[IDT (patella)-F GBI TG BRAR ANE 36 =@ @) AR THHE

G e X5 |

& ST TR
ANCG B

Gt
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TR NS : 551 @ AABI CEN

o ge% I YeoiH @3 ST BFEST (Fracture of Bone and First Aid)
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TSt (Nikolaas Tinbergen,
1907-1988)-(F IAERE  duw s
ferra oy w1 2w 9 forem e g

gl AT AT FEW | GG Sd _
S99 3T 1 afqeam ¢ EfeRi @I Karl von Frisch Konrad Lorenz 7 Nikolaas Tinbei gen
T I 1 T | (1886-1982) (1903-1989) (1907-1988)

‘ KILTISE 3]?% (The Nature of Behavnor)

fafSm Satetara SieT (reia (2ffFrs 1 (I SIbaelsTs STgT <116 ¢ eigfen “ifRaes wp | fifis
2AITNTS A AT GF3 Tl oI GFZ ATG! (FACS AT 1 | By SAia=nfa w73 77, 7o 7 NfFa
e af2sg a1 WY TR FIACENS TE AFCS AN | @IH-QFB FArS g e (oA5efe A
(¥ ceella 38 TR ol S e FAE A |
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eob arfeEs - &8 sim

@35 NN 7 9T 46T FUE AL, THHE PR AT T IS TR AT W O
T TS <IN 63 A1 AR N AT (ST T S SR WA 0 FoR | R N qew @
SieTrTE el g2 A A | GSNE, (I WHHATS MR TS @ aigfen «fiqws Wi P f[feq
TR TR T 0 | oy SRR @ A EfSTER (motivation) 31 (&Rt RRETR e |

frg ST TS WAL (NIBTS N TAMH TES AT | (ATA- RS Aelfoq § T TR
AR ST QST S A T | A | Q YAt AT IwEIEE (97 bEF) A0 SeS |
o PR, TSR @ HE TAWA @ ST T e ¢ S | @ wiaeee (3 2R e e
¥ (biological thythms) | SRS AEST B @ 4 T @ =9 (I (BT BT T3, Sy cFea
fafoy WA BTSN AT 27 | RS WO WS B W @RIOR 3 ¢ RS TR SEHT
2T P | AT W OIS WP W T FHAF I |

1t wivaeea s Awest fagset-

Y. WI5ad e A1 7S @ JRaee Boi S AfRTIra affs et i |

3. fom e oifara Term AR i winad deifs 27 |

v, eNf7 wvad ewife [WE | ol FHE TRisnee &fs oM ey eifd-gefes sy fSqer

o T |
8. 2Tz wvee SRTAERS; I Twivs B o &fS el (reat ererss &1f egfers e
YT TTOF YT T |

¢. g Ry wwed s AEive 7w | «ft Wi, Wi, Fpfsfer I Iffeles zre R |
G TSI ZT S CAf® RWINTST (circadian thythm) 031 1 91 wrf® ¥fE (biological
clock) frra fafre =71 |

b, T SIHA FZETS @ R Ton «@d TAMIEE AE |

q. i wIbed TR NSa; WS Swiotes afS et i e R smwaet evmds 3 |

b. SRR FABAY A4S (BTSN (motivation) I (RIS | (2 TR ATITE N TSIACATY
(T 78 ST FHATEE] |

. 2 IR @I B g To7 ¢ ARy AF [ 9eE AT FANwIw (631 IATw O
e I |

S0.TE TO® T 5 efia w63t eveftair oy wioe @eifes e =3 1| @ @i
1t AfEE S wfSrre=a Fg R4 a7 @7 |

TWI#1 (Stimulus)

TR TR N9 9F AR AL T AW 7 ICE, IS A9 T4 AW | SIATS WhATS
AR @ @R FALF© AL T8 I ©IR OTF HLIF TWiot (sign stimulus) 0 | Konrad
Lorenz 9T <IN (A= Key stimulus | SwioF e w2t Srei@ia qib12 20© AN | @9, TSICFHH
([ THCE KA *% WA F2F (vibration) 9 T ©f Tce Aifd— aft s Twioret | s,
TR (AT AT (TR & 93 T Tl #1190 8 =@ T WIioaa Wy @i Ao e | 4 TR
FOTEA TWIoT | AT THIAT ST, S, ¥, =% T |« [T T ATS 2@ @ T i
GIZ I TotoAel A FCE AF T | (qAF, AT (L@ W4, #]9, FW, F € ~f-93 A6 70
TwioaT AT ATF | T AN CFC@ @I Tl AFT T8 TS AN |
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TR ABIATS SAfdqew (Behavioural Changes due to Stimulus)

TeoAl® ¢ e fofers Aisles Tmiom fod qom : crftrem, faftfe g3 Siffebe
Twio |

S. (IfGTS (Motivation) I (SRAATHS Twloel : @ Twioil Srewdd I A 20© (S
TAT (0 (1T AR Fpaet A3 T @ T wivadt e 7 | «@ft iy T | s,
ASFATIIA AT TAACR ST AR 4 oS 0 ML S 5% @ M A2qe T
fraafs 2o wopERd Twisial | (@ReamEs Swiee it @ w “OIeHI” 9 T (‘drive’ or ‘goal’)
IR A ACS &1 G Sray sfierelos St sm s fafafle a1 fsfae S aweit fRres ogs s
MG

3. fafEfEe (Releasing) a1 fsfet Swrsiat : fafererra 2mg @B a@a SR==1 | @ieat wifsn @
SR I G2 EIOF HITEF ST BTATH THAATS HGTA WA BEIE TS Sa#ira efdPt I6r
O Ot RARET (releasers) I | e Soga@a aae (Lorenz) J3&I9 Releaser *% &
IEN @R WS SJfRATe Rear BAIRCAT (Tinbergen) S5 @a it g ivie sicael
AR | @R (oA, Larus argentatus)-93 AWy a4 Afew *faworm W Rfewgs
Ffwirer Rl @ a7 | @Rl 399 RFWA T IR T 6T W9 o3 Pret-wrer z=mm
A NI SRFS G3fb & @B (51Fa (L 1= B (IS LTS WA | BANE Wl T 7S
CfaRANT “FeTigsae oed | RSl fBAIRTAT @ TS (Tinbergen and Perdeck) @ eiferaa 7290 Sweibra
frafEe ¢ g e I | ORI TN T @ e AfmE @Rl e af ore
(OTBR T FGI LI AN (contrast) ITAT GBI (A TF B (X (ST6T CFIBIZ AW (BT
I TR 4FNG RfeTar | oy ©-2-77, S/l WRe 7F I @ JIEE S1B @b FoE
W OIWE Loy @b e Wy 9-fox(B SerenfS vt fea “I_eea GHLd Sy 40 G wae
Q@ SIS AT |

©. TG (Terminating) T ATEFAT TwiA! : (T SwIoIFIT AGAVS AGIa FAN{EF €6
oI SRR SRt a0t | oft qfEs @ Sereits zre W | oiikE v TWel (visual stimuli)
T 3o I fTfid g e T I e AR Ien i @ s o aft e Ay
SR Bwisat | S, S0t At zem e (wdfie gl S A Aew off®) e sife
e, AFEE Af T A AfFeldn o e T T TR TBY SRR TRreT |

54 8 AT TLqT F=¥F (Relation between Behaviour and Heredity)

TR ST (M T DNA-7 Ceaifear et famere oy e =ifes, =13gfes 2
AN TR “afe g o wael | g of Jrge Wi M oims TorTa @F e [T
IR (@ TSRS (A A (PIATSI SHANE Fwge IR | @ e Frads 4w okt sigea
TSR - (AT M JRAfTS Fawe (otate | =1 o1, #i1f, 357 ergfer wvad @I @RI
M effdeteT G I EFT (F IroRIfF fog | 1 T TR IR1A SFro S| TAMA
z0% T ewms e 1T Frare ¢ a1t IR fwafs | wes Safied =rorg o7 18 w83y
8 (VCSTTR PASHIA FTEIT @ I 10 S0t St Tyo A1 ez @ TN ffema = 727
wcs Al |

TSN A Y3 FZLH2 TCS AR @, & 8 fara Tonz wivaes geifds a6 | eaee @ 12
Teamces fafd ficn Reeiors siase sz T | e e e 1R ¢ =ifgfas @
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@S0 aRfdEE - o «@

i s 77 or foera AREe Twrs Gt Afsmen weaeR agfe féfe 2 ) fia=
e WS @ ATYET ARTLHNE doifee TS AT, 7 S @ 2T A=l AT 2 |
femaran fermal, e ¢ @R 9% TR © TR (TG (SN, 21 O AR TATA e
AT O @ TG (AF AT @ ALY FACS 20 | T P} SGACIF TG N (g (S0 T
e TfEEER @ WEAT I IR, TN, A= dfdeaiiod Spad @A T I
RS (automatic), AL T (ATFE (@GN T ABHIA | 4K faa ferre Facs P wvad @
qeelfen Wy TR ReIfEs @ Wite R @R QTR | ddvo ATAR AT 1A v
wpAefET g e Roe fem: 3 TSP, Sl S | SRGaE e e
#A® (Konred lorenz)-93 (AT SF% &ife Ty o SAARAT (ethology) W@ w1 fFa = |
A STRE HAHINSTANS A4 7o ST TTSE IR @Fb AU (acquired), T TS

(innate 91 instinct) |

HZTIS HGALIRT AT T (FIN A OBTSRA TOI2, ©f TGl @ 6el Fwiel TG et s
AT (3 | IS WHACC T T (B YR | TS TFF I I AT GeTCe (SAATEI
@ TS THEFE @ RIOR- @ T P 7o Aferare e W T 1 | @3 (25216 Toa wdfie fafms
Taeiera e sirer (e e frmar oy @2, 71 femere e fte | qiom= A @ AvaeeR
SRTSAS T Al | AGHACIE, (T AefSF FFeT T GFLONE ALF©S AW N | ( LT
awfe T O & AEIfed e T GF2 PR G2 IFLOIE AT 27 | 9P IFEA &S @ (oI
EE FEEE AT SG(E, M W UG A Aeq Gk (eed of% e | wefie frwafe
RS | S AN fEmee ¢ firpd SR Tew ACFe R w0 | Al 1 wmy sifes e
GTFAER BCe d Mo =W woixEe A gefe-fFe st Irel T nemR B I | 6y
RGN 8 oI wrs e s erafe-fAfie o fFde 12rs =trea | widie sewre spad 79
7 MY e Fw e |

GEre-TRE® RSISTA (acquired - innate dichotomy) (@ REAH w8 I 20R A férmel ©47g
I T4F (7 qRAAfe [iwE ot fw wivaces Sead wBire om-fafas zm ofapifre 20 | «3fs «1fig
forge o 20O o FY @ Aot e v Safes oW awiEay ©f 97 I |
7T femers 2 Tt o1 | s, @3 A1 GRweE To wfowe! J%ed F0a 9R (T
Sfeeee! afa o @R e @ o AFIere 2Aidm wivad fdimd s e | iy
ARG WS I LG HBINE No;S AWNIG! (BT (AT AMFH | SImd €=, (FIA!
53 Hoe A T, A TEOS T | I AW ABINR TR T ¢ e 93 wfean
fEa |

2N SrpATe AT QTSI I FACe (@ & @ sAfara «ifasme T @A A iy T
(TR FAHET TR T S AGA9TS TN (F7 FACS A | FTRES 0! SIS BN ToAq 3¢
TR AFfes FEDT @ 2ie Sawr AeTe [ I @7 | Frwew gm ad g3 gfen
TE FE TR AR GT ZIAT G178 AfFISTaer Afwaee et s =1 0 | TiqrEs wvae
o ¢ sfawe s o esife zeam 3§ zrar Tofoger | ©f Age feaHia THieRs:
BrtEs @ 9l I (@ qBA TRk RSe effewa w1 9t e @Abe @ i-ay N A
) WibAdre Fufeet 3 R, IR G TNW @ TR IR TS A °orw ey
AfRTITA TS AT e AT FAC A |
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RGeS @5

ARETS HBAY (Innate behavior)

TGS HHIT IR O H5F T TS 16T AL FOTFOONF AlY 8 FfAHE FIe T iwwara
FHAT | ATICICR 71 RIS enfon Wiy <i6ics et R 9 S g 906 | 7 gafon
I T TGS BT 4T I W | (T~ T I IqF 31 WO A2 A1 fexaAre™ 797 21 @
A Tl St IFT W @I TS WHAA | @ WHF I TR NS 2T |

TRES WIvACa AT : (i) «fb fom frafirs, qoisrs wivad; qa3 ewifen wove afsl e
T @ A6 AN | (i) @ B B o A o7 wiewern sifeniETe 7@ A (i) @ WA
I GRS B0 AT | TG T I, ARG 71 0o Iy T3S BT SE |
(iv) @ BV TTS; (AT (FICA AITCS TAR #F2 @ F5AY &I A | (-S43 =T
BT 7 A T | TR WA ACS Ao M O A5 e A | @oF-77 745w,
Sf1iRi 11 Cofe, ot o1 o B 1 (v) I T (AT STy AT G LA @ WBR IR AT
Mg BTRT FAT TE 1T @A S RN AT | (vi) RS BT TF Jfad (@I
THE (FE | (vii) @ MBI T T AT (WHIT® YT A, WG], I 8 T IS
sEraiferel FF |

TTES G SriRad: Brifs, afoss farnt, Foiers wioae

3. 5o JI5A I BFifEHA (Taxis)

TS AR SR TR T T HgI w% @ FYrEd @ &g vieza [y wow
ST NG 577 Afera 7ig c3 | @it eifdom serey w@fEr @ 9fs o Sfeifere ssad |
fg 747 IRER TR 2o ead [y S wfer et T Aifate ST sifiges
% wdie A1 FASRE T ©4F SIE ST (taxis, f8F raeksi = arrangement 1 RT; 926,
taxes) 03 | TS AL A% wF G| TS e FR @2 AW o AfTST W3 Tarsites o

O% |
%ﬂﬂqhﬁm:(i)wﬁwwqwmi)aﬁ@%@%mﬁa@m(m
T oed BT AT FoF (0 1A (TTT TIZATS ARTSA W0 | (iv) HoA AL o wgojdf
T AR @ 1 (v) TR afs afsfar abe s @afbs zte @ | (vi) @Ry fFrees
A T CRg Gf6 S WHA FAWVRS 209 AR 71, AR 913 G [Frens Fme F90s #4113 1 |
(vii) @ 5519 T oS @S | (viii) (33 3758 AINTS GFHKA 5F @A A |

TR aetaren : [ieq afney Mems fefere Snferm aerrew 4 2w A,  (Iw-
Taioma B, Twioea fam, et SR Soifgs Tonfe | Aifie S SRS 1 Ty Twmieea
T o fWfwe @i sreifre 28 3t iR Sere s feedt B (wite v T T

ez frrgfers fefers onfemt faaye vaea-

y. &S A1« STIE (Positive taxis) : SN Twioitad Bo1a s 0 T A1 AN 607 |

2. AT A HATE SIIET (Negetive taxis) : 1T Trioda < (AF UG A T |

Twiotra Berr fefere i e ffSsy war= Snifes st amm-

5. TOIGIE (Phototaxis) : SERF Twionad &fe o1 afsfa | Sarzad- = afs
TG 4TI 8 AR NG FOIOHF |

3. UIEHEIIRE (Thermotaxis) : <19 _Twmioed dfs ofiw afeferar | Svread- A=
SEFTRAT THIF LTI, DA TF (G G2 AT Arsfaml Herrge Aoz |
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A

WY

@5

2,

9,

8.

[

q

b,

>

WDP‘C; Gy - fadm g

B IOTIRE (Hydrotaxis) : AR &fS 21dfa eifefez | Tarzad- (T TS (@R IF4H
(AT LGOI |

@TTBIIERT (Chemotaxis) : AfSq arma~e AraE afs oM afefen | Sarzad- fofw afs
flrem s (g ¢ T AfTe (A IR A A ¥HGRP @GN |

HEBTIM (Geotaxis) : NTEd arera AfS Aifig et | Bazaa-ffsy @@ ciree o=

@ TR BT @ P8 (pupa) O T FI6a T T (IR ¢ AT FerabrfT |
BT (Thigmotaris) @ ifiggfer afe afa efsfam | Wnad-vabraa T
(SHAF] Sl SICoNE NG FoFd (FIHAIPEA ALY qTF 7o AR 3 T ¥gd
IRRINEIE

RGBT (Reotaxis) : eI *ifvg afe endia et | Swrzad- M= (AR Grogq 5o
(NS RGBT | AT AFTS SfeP TR ISR TTIA G0 &N #A0g A1 et faeoifIe |

SIS (Galvanotaxis) : R &Aed efs enfia wret | Tvizad- wweryea fgge
2]TR BT ST SIS (+) 0O FCATE (—) ATB 10 FNQE TS onest |
FCAV/FCAGIE (Sono/Phonotaxis) : *TAR oIfS A1N7 aAfofera! | Srrad TS *% 7= 95
Z TGP G 197 N2 HATGR ACIBI I T |

, SPCTBIITRTT (Anemotatis) & 1Y &_itad &fe Sifis =is) | Tnzad— Iy AR WP 8

dfegt e Tol (g ¢ ¥TGE RIS |

5. CBEIBIRI (Sterotaxis) : T4 8 WToe o= &fS enfiw et | Twigd-ora Babied

(RAITET HETDH YIP GAR IW BB0I6d I IS YA @OIA! TG CHIRAGITI |

33, I BT (Conditional taxis) : T4 (FICA 1N G368 AN 42 I SCOIES Gifer amefs

@ ©IF ONF FTAF GIRET I | (- g awnfs o sfer oy faeee Sfemmm o5 o
IS ATSE M TN I |

SrifEeR e fefers smead fegre ¢ 79—

S,

FTSCADIMRE (Klinotaxis) : (@A IAITe @ H7IfEPT 96 ORI &1ATS (AT (WIS TN =X
T W1, I ALNAIR (FTESTA T (M2 TS, 018 I 1YL e =g I | 371 oo
gfrs-sfre YRTT TRIFIE oS! AGIR IR | RS (AF FFSR ol 9t it Gien
BT & A | (@IFIR (blowfly) € IBEFIR (butterfly)-AaF FER @ G GHFEA AL AW |
CTCABHREST (Menotaxis) @ @ 430 SAfEET 1w Megfiet A @9 (angular) R |
@IA-ICER @fe Aol fmed oierer 5e1 |

@G (Mnemotaxis: Gk, mneme = "‘gﬁﬁ) . @ft I A" "‘ﬂ'%ﬂfﬁi AOME | @77
21 (@A (ITE B AL AH-ATR R PP b2 RN WA AR, (FAR 3G 63
fometet Wi T s WoT | 7uwh! Yooz Bfda f eidfa armw s woTed 2@ TS |
GBI (Telotaxis) : @6 2= e & Swmivnaa afS Aems | @ v fdmz @
FLAW T AN | 6 TR I ARIER ({0 516 (AT (@7 7 O M 31, AN ME
T-4 qfo SwioF ACE | ¥ Y2 TR N -9 TwiAl @ renmw e T i
01, SN TS (@0 T eI T A |

GITABTIRET (Tropotaxis) : 4 TR 13 I SroIfeT ALY WF <TG Twioiraa Twrlsia
QTR RS T SRS ST | AT AR (@IE AW BAfFS A | Mo
T (fish louse) @ 4ACHA BAFFAT M T -
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2 S5 €59

SrfeR sfewee ey

ST Sfers e oy S | @-gueifen TegRel ¢ oo @ 3re (@ 5T
AR e Fistet ¢ +i1Ra qma cFa feaf® SnfeTe fra Afoifers 2w; g3 A SoEIfEeR
T e A SFIE (A PrEsi oS 26T F@WN AW | 4T FAW TS (A0, T
FAPTCE 3 8! fircw endlt qeeifa (e v 03 Ay fRflel, worey T, W2R AT, 79 T[S QA
fates T 03 it 293 (A 51 A )

3. effes fgan (Reflex action)

TREE 2R (T A I WEER Y ) AR @I A T DA TN H{IY (sensory
nerve) M (12 31eqm TS (Mg | TEF o4 C@?’,ﬂ"{(motor nerve) M Te3 (oAf* 1t i aw=
T, T AN RSP AR 2 W THE TS 762 22 | (Y A 97 (I Seefa et @
e wfeTHe “Afee IR Fe I =NEFE FE (spinal cord) T FafEe za | arw- Sy weamcS
(STTT #1176 SIeHiToSI T5 R T, 17 ERHTS IS T b5 I TS HIA (A W | @K G
AfermetsT wtes 93 ™3TR ¢ fea frafEe | « efEmet e afeTs fam | goe s s
e S A, @ W TN PO A TS, off AT (13 | 9T AR 6 ey fufEre 27 |
oA @fbs 4T 799 AfeTs il | (T Twa ol TRTH T 7IeiR Torgserng cifd
@ Ax @ NAfee SR 43 27 o oS faal I | afes e Al e maae
2AfSTE & TIIF W [ e {Ig =19 e 9% WS |

Afews famm wafE ey : (i) MeRTe AT afeds TR 7 a3feq, TR  F6 Twmisita
rl =l Wi 935 efefe 906 1 (i) @ i SeAfes, FaLET (autonomic) €I TESTS (innate) A
TS | (iii) 93 PR @I 5F AR AT | (iv) 7T 31 A et fras «ofb sfasifere 7z A
(v) @A AT goR @7 ‘?_ﬁ?@%m AN, o2 @b EBRGER (stercotype) 4ATTF WHAY |
(vi) @ f&1 TR SIGETFITR T IS (NS 51, TB0Ha Afefie e 5191 Tonf) Tous
T AT TR | (vii) AfTS feFa 47 7o +IfSTe 1 Fgew AT TG =W | (viii) @ Tl oFa It
2fsTs fFa oF 77, (712 Twlos faariier 9! 14Q @3 I 51 A0S | (ix) @ feman stzee Agenfes
31 7S Tl | (x) Twio T Ao fafEs zenw ewarew =@ A |

ofeTS var (Reflex Cycle)
2feTe i R TwiAaT (¥ R AeA® 7 O AfSTE 5F (reflex arc) I | @ 5& 166

x| 0 oo |

5. a6 A1ZF (Receptor) : A6 FLIA Twisal 3B 0 |

3. WGATE AL (Afferent path) : 4 4T AT Ty T ATF AF (AT T (ST TS
5 03 e

©. 3] (Center) : 96 WWWWW 4% e I9 g wed R qAE
Tarom] (GBI oA ARAIRS 2 |

8. ALY AL (Efferent path) : 9 <3 GEW A 1 @7 ex RN 7Y Tt vy WAF
erolfis W (Afas 21 |

¢. ooIf® WF (Effector organ) : 96 @ ¢oifft 71 93 afy =S g T T o= A
e T afeots (7 ook o i 33 |

G Ay g —ov/4

viAavmma i
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@58 e - {78 «iw

oifoas fga st “afe : ofeds fapan 7o afs i TAIRAA VLT AT = |
SISO GTETIE FAIF TNT 2R ST 4B T, BT 19w Mt TS Ao SIeHATer e
fverera AT i@ PR 0 9@ I | @ft asf Affemefte afess fmm @ fmest iefoe =
AN AT I T FS FAANE ARG GCF TGS AL AR (CAGIROITYR TR
e TRiFH! 8% IR | G AT A §F s o Ref I19 37 |
Rk GERCEA
Taieiet At FNERTR ST
T W IS A WO
I (o |
TN INSF @
UK St S_ES AL@
oaa wew ¢ fe WA -
(TAGIZ TSt o @3
gy farm oftr apmafe e
(electrochemical process) Ttot
FE G W AfRARe @ o 32,5 : afeas T
QTR <1 e AT o |
JIY T coiféie (e @i Jryetas e coif4 3t ersifes SR (effector organs)
FCED 0B | T SwIoIE F (A T AR TS R W | GO 93 77w &fSTE v
o =8 W3 ofes fara s =31 |
s enferrs Reaat SWRSH ATSAS (Ivan Pavlov) &feTS frit qfb wiest Stet F6a |
>, TEEre ofeT fE 9 Safere sy s Q. wftfs 1 TS a1 o faws |
@R gffeTs f@m were, Fa ¥e
T XS T CIOTES AR Af TS T qt I | A= (i) AR (TR 1 QIR 210 Aot ey
6T, (i) TET ITATS (5107 Prefem JTgve zem, (iii) TS I A 499 G A IR (B! A=
e AL TS It A AR (e Tonif |
TREre off e S for oFta | 79—
i. Soifare FerRfEtme Afsas (Superficial Reflex) : Tt I GF (AP ‘j'a_ Ll
WWWW%@WW@IQ@HWWM?W#l
ii. oI T o 4feqS (Deep Retley) : TLF Swlot (TRI 1O SAYS (BACH (tendon) (AT
2S; T (B TR (A HF>S T | oM I 01 FFre J7 W T Fpre AFhE
3 27 | afb foo Afsarsa Swrzad |
iii. WEIAY It FSEEE &fSTE (Visceral Reflex) : 2f TS T 799 TAET (autonomic) €I

(TR SISIAIPTR (AP By =Y | @NF-3S, N, w@, P, @ eyifaa
2f oS |
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LG IEAC IR ede

@R AfSTS fan wee w7, I A
SR M WS T G2 S, SIvd NS 31 I RAwy a0 |
TR 4 YEaTe =il RS OF (AE AT fEFm @l 17 T ere: G ofes fmae
AR | - (] R A0 RS AT @32 S AL AT (G141l W7 | qrwea 7S effods T
A9 A0S AT I GTF FS s fawat (chained reflex) 90 |

9, TGS I FOIAGTS HT5A 1 SAA0FN (Instincts)

IR SIS FE T (SR (s AP0 i @ AfGE PRy o0 o1ty a9 e o0 G 7 o
(ATF YT WA O F0& Fifeeara A®! T6 &7 @t fee 1 BHem e Aqma Afars g6 a9 |
e T I TR AHR @ IS I | ABOIS (&6 1 @ g on R ATt
ACF AR A A R0 T | FHRAE RO @S IR IHNE (@ o (e, qqe afe
femarees i ¢ I WqHAd | Tre @ *fET AR G aeifon e Fwm @i forwa gt
3R BT 6 TP IFACH SALS 1 (AT WGAF 3 ATIGTHIT I GFLTONI FIG (A AS
GI51E FTABEY |

s ReAima q@men fe, eeTe fafafer fafs (IRM)
g T e oo v
W& | TR (dbed) HiAAW
TEET B @I e
(ST (b3 FCA | STF LTI AR,
Th @ whe feqd | wEeReE
T RO A & T&T BT
arTe @ TedfdR STER WK
e FAemitTd dfFm ETRbaEa
2 T |

@A (Lorenz, 1937) TSI IG5 (N e fFgo! foqas (o 303 A=« @A groje
gifd-gwifeq WHa FoTeTE Gt (I FARISAT) SFRHAF ATBIS (Fixed Action Pattern, FAP) fNTH
A&, T QeTE TR AEIfS-AHE, Toud Rreena fA6fes (genetically determined) | FTRG WRE
A (@ Afes FAP-2 TG W3k ATz SRe TGS @m R | FBEIRC (Tinbergen,
1951) FCAG MG CRATE ANATONT AL ST |

T @, TATETS (fALATT @ I TTAF T4 @ FIGT (response) LM 27 ©F (A ETLIIFRE TR
[ (ST T | TS XN = TFT T &fS Strawae | w i, I »EE efygfe
sjefiet &fReoe-« BrER TWiA (visual stimuli) RETR Fe 3907 | fifafer Swteera S @ IS I
™ o WAfGF HigE Mg 7R @3 g XS =W 1 @ 52 AR s ofs f[WE et o
9 efFmfs seers faffie *&f¥ (Innate Releasing Mechanism, IRM) | IRM ffi#® coif#cas stcens+ e
AR TP (A | Lo BT (O1<RR oIS o)< (RfReoel- a7 (SITB oS =11 (FIOIR To | @B TR
R ST #75 (FAP) |

foq 33.3 : fferetaa 0% IRM 8 FAP-93 T

19 A1y %@ —0o/B

N YV onl= 0 |
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&>y G - F8l %@

FAP @3 t3f#385
TS SbAARGR] #1038 (S59%) &G TAMS A B FAP-(F 12 e (A BTty
WS T |

5. RIGATS (Stereotypy) : AHIA F A 4T3 T 2 |

3. AESAS] (Universality) : 9F76 oaifed o AMeT @ 539 emfe 23 |

©. YFETS FSws! IESS (Independence of individual experience) : IRy ST AFT=18
TR A ST 932 W53 LT = |

8. ANEHBACE (Ballisticness) : el 4F4[ (el =@ ffBfen e AnsTFs
FoifarfSs A |

¢. STHRTHTA GFBS! (Singleness of purpose) : GFHOI FIK IF |

BARf fm qem fasfie

BB ~nfa T il TRES SHReE 9T PNSIE SHIRAd | OF
TR ol Geapfa 73 fNdfiaet (g ©a &L g 4 FS Aww
2 | (@ IEIL TR I & AR (@ 90 7@ IS o] TR
AT T T HRPSTA! (TR0 TC 20 | TN 1R~ AT ]-S o1
(9T & 0 (WA I 41 | Aregioa e it fcw Tz 9w 506
W G2 IR ol feneteR fTea M Tawa wie, $F4-93
e ergfs fta 7t Afaen frret Sbes (eme (68 0 | T
@ g% 7 IW ETe; [ 8o s frce g 55 | GrE-p
(T AT TCST TS AT | AT AT (=B (FB e pa, g 5 2
g w@w o Teer 0 OIE | G foN Siiel T3, *19F wnfers 20T |

AT (@ GAGT IO IR (3 7F AR T 4R FASS A @ TR0 552 T 1 | 1 MGS
@ I ey IS e 1 e * 7 T bR A9 = |

BB fifxw aen drerE afew 3 Tbefe wvaes e ¢ ame Twmae |

/04 T X
N /' ‘r:\
© : Gepfea e fasfa

afS<e faa ¢ REe wivAT A4
Afe3E T RGNS A
S, MR (%@ @ fa e fafae >, TRE i 2@ At |
3. T Aghed W B SwivirE affe 2. &5 agfen qaz A sifers fefre = |
ST S A (AW |
o, A STFFTE A1 SRR fgad . ¢t SR A1 TR fFwger A «Af=en
AfS T T | FA AT |
8. efegs fam FfamerTs 77 | 8. STRETS WG W Ifaid 7o 18 |

¢. ofes fam TfaFena =iy 26T Y3 I | ¢. Sfoses! oy «ifafes 27 |
TRCH@ 4T3 79 A3 Afose! e
sfqafes =g 71 |

Y, AT el SQETIE | Y, SR G IS FAGI |

q. (SRS A AT (61e wHifazd 77 | q, (ERfNF 9 LTI (oS WA= |
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R GIERASDEL @5

TGS FqHAY TBIR

TR T FACR (A RGNS NG ICIHT=H1 A0S 20 | @ w1 oye! {0 sAnaa A7 =i
A iR Agre qeisiaiar @3 fead giits fis Rea wem v facw | ofedie sfefiom
(Critically Endangered, CR) €36 i zmoz SINGCIIG  SMICHIST (Spoon-billed Sandpiper,
Eurynorhynchus pygmeus) | a5 afema Wme @ AEmeR @ﬂﬁ'ﬂ AoMCE W, T 8
feerara e AifERn (2T S 28 | Afad Al ST WEAeSE FIeE A T @IN AT @
(I AT SR 0O 2R QR QA T RGI-NGI-TAT (T ST FHITT BA (&5 (205 Wiz
Jo0® I-GTR T TGS BN IR | (oB5[0a (A WS swey =g g aPrEa
frta AreaR N4y e e Qe STt e 90 |

Arex HAf4 e A A

Arere i T2 AR fog 7 fog e fan ane | @k faen wwes s wrefefas o
A | APITTONI ARSI AT T A (@ 7 FEFA oMafS TG AR ©lG2 46 AR
TR (migration) I AR | 2Tt o7 et AR@ER Toare T I3 1 A W HAfwH TS
ToAYR HeTI6eTCS JAT WL T IR (AEF 99 (I e AR T @32 G i
PRITR 7 7T A PIOCS AT | GTFT ACRTS AYEATS qF3 oY TP FF IR 472
ey FeEGe 77 | AR Afam agme | @ifia weie ofmE e e | anfEereits Skt so
ot “Hifi-eerfe sifemmdt | Afies AfFam Reemws e wrere IS 61, O @ FIR6 I
TR Sfafie 2 of TR-ATR wEe!, Aqred TSI, FEFRT ISR aeriaed Tenifn |

FAR HAREE RIS IEFH FD (AT H-2 WA T 7w, @H-mEms e (9393
fofeq) | v, s Bif 3> ze™ W2a AfS frw Sreara HRELTR SHFE st 2fem =7 |
fog oif wifba sy Som facw o cotere e Al Setazeid o T (s @ © wew
(AF Y0 TEE v THPR Ffae ¢ faxem sforee wfoaw Fa 7 | AR AgRas 930 ¢ - v
T51 TTAR *1F 4] @ AN & [ (79, 6@ (o (oeia nfig [afefiwena Bt s8o00 w134
Ee! AR S ofew eid wite | wAfTa T SRR pee fife i 50 | gUr
“HfRET A7 2re F R, 7 T ¢ oF AP F0A | {rafs Sfenm swaE (g 7 I @
(1R | AR A ¢ ST e 59 A | Treiite wiRRren gt feww 7t 96t g awifen
ST ¢ Aol Afons- 1y Igad 4 T2 AW 9L AP, M Q- 20 A1 | ol
BIG], 1R ST @93 212 47 AT 7@ @32 5% wie ey e otz

AR Aw=aie : oAfd i Fo e 9@ @f i 5 | @ oY e TN 993 AN |
Af2q S 2 o1ted Ty AT TH, SAFAR Al ¢ T1-RATS $IE @ AT 4 | M AL AGATS
TS it 99R I | 5g Fe69 AR TG N oo AEA 47 Ffoww 07 T, Y 74=$T @A
B A A SR TS (@ A SfeTw FAre #d | [T I3 wEna SAfRE TopEw A2 @
AR 27 | TS (AT AT G2 ARG (ATF TS T 7wy A «Aifd 7 ¢ waifedts
TS AN RO @07 (¥ | R TG T ARETT & Tors SN | 33 T AifiE oo
e Tfowr FAe8 WA T | @ MR o= «ft @6 1w s |
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&Sy BReE - RS @

MIERICER 3]

AR SR : 0PI T AR TSR eAfogeror (e T1 A17; Rfvw @ orfie sz A
G AT W04 AT ZT =i; Aew Tt $iTe ar T ¢ w5 wew v R o1,
T B IR R AR, O AN} ey 3w w6 | fafen awifen e fom egfes eRat @ Ty

FATIA TP : TR0 AR T @ et O (T, @A W N (e et 1%

&7 SR YE AT T T TMRIGAR A AR, (@- 277 990, PIRATS 8 AT e
o e ARTA AR Torad F0F; P9 ARG F SRR WS AR =F@ g TR 2w,
s o ¢ 135 TTH Tels Wefds Af T FerR sifiee 27, @32 R R e =z
TSI &l TR |

QUL AYITS AreH1ee AR A o I A | T4 7292 AR A" e
SRS AF | @R AR (R AR zee AE, w[E Reafie zre otd | TS ot Qe
AreaF AN ¢ oA o1 T +ffoe | fog nf STz T T AR N0 Gaa e
I TR 7 [WE e ToE o | 9o SR B sifendt

FEWe @ 71 [ AR R 27w @R o Wit R ¢ ol A8 (@ | s
2GR S 905 TN @ R ((@NF AR (AT | e TIRAERT (AT wiedt, wfiwd-oF o
% affimr Mrs «nf Al 27 | 17 8 FESIETS [y 1k oS G AT | WF @l ANfE
AR T IA2 AN [foq W0 2o AT | AR 2T ¢oo AT A MR 7y,
T A Rt o geifeg e o voo | wwE Rwaf o #ift qerz ot e [y
ooy 2@ e 9w ARie et a [y Mo oo zee wseew st 3w
(C-Spoon-billed Sandpiper) | AFTTATH X, AGIPPR oy ewifer wema oo ey Fwfd
it (b=, Irm) Afad = | @R AR @R T IT FGT, Tt 8 Toige T [GS A | % %
ST e AR SR At S Aoy «AifREr IW-IMITT @ @OR | FFRA-NG [
@ TR AN AR GF ST T | A FGF G AR A7 Ty A@FS (e A1 AR,
130 [eee e 37 @ott JEFas 97 I TR |

TR : AR &Ffeq @ W B | amR =T TR gFE efdEsTen wATeN e
ISR, AMICE, TN TIVTI oA | S 27 TSR N O AN FACE, TSI AT
FEAR | GFRA ST @7 T2 BTAGH T 7EI WA | 073 A 8 Bbeaq e onf sifzd
T, ergpfos (RLI60Ta G2 ey =01 STAIse 330 R0 QAT WAR LEifes ©) IS NS N1 |

TTFO*E &9 (Spider Web)

TFGH JBIFR TS R WS TfbeT 6 GARRENT Wwivaci© b Fo=pfe | Mo Ay
THE @ T T S o1 a1 Wb TES g @1 W B 916 309, SeR To) 8o fam
wo Afsre TFE e oS I |

WWW@W@‘[&IWWIWWW@(Sllkglands)CWWﬁ_WW
*o*® WYRITHIYS foaTenet AR (spinnerets)-T T4 ot ffad w1 =7 | B afF s who
B (scleroprotein) (T 38 31 ST AL G031 =% @ifl Forw 2AfFIS 27 | 92 MER
BTSS! A NG ! @ fEiat | 5w o fRers coitet (Zu st @ ot G- AAgeries
4T TR TS AN |
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RiCAC T @>»

AR HRATES TFGH! TS @I, T A A4 THRE I | WS @R NFGHT I A SIS
SRFIHE (@ (I MRS T ST (@A | FAT I8 G316 S o— T J0a02 FIOMH frame),
AW AT (radial spokes) 2 11T MG (viscid spirals) | T BT (Hans Peters, 1939) Feiaw
T Gl (@R 4154 2 FeafRee |

N

\

51 32.8 : M T (@R il

TG & @I S0 G Y-SIFReq i@l (e Tgae Ton) ffiet 6, «qer Sl
W (I, @GR A S-S '@ W S5 B ;A | ATOIS KA P WAL HES (oIt @
g SR I [T = | qona fde @S Jerea S i TEgHIe TRETS bR SHre
TARAY |

Joirera Afs - TR, qIlE, Nf2 (Parental Care—Fish, Toad, Bird)

ETITTT A1 B (1 T (ATT &P FA AR TN AT G2 T et I foret foear Gerag
eEre wi5ad | Fed SeErS ¢ SIte 7ST xent e Protret 3¢ AfRpdt etE weireRR
&fS TG-S A Parental care ICT | g, Topa, “Af, IR SNTe 9Fel WA TF A T |

TTRR WAS] T

21N vae Ery f&7-F161 FBFAGIF (Three-spined stickleback, Gastrosteus aculeatus) JTCZI
TG AT | @ NCed fGrS WA F AN (Black sea), AwFd Zoifer, wiZeafaam cAfwrpa, T
Rt o4 G ST B wierd, Ted WA g3 QTS | eRefE woe ey Ram
q TT=F ABAET T4 fofe aea ol gz | e SvRdfi@at B9 (Tinbergen) &35!
BT Bo EE SR | S MR Fofare @ Ted wre &S qraa e 76 (e
T

9% (AT o 727 0T fom-Hi51 F5Ta® RIS (mature) T | TP QST T AT NF=
20 AP A | PSS TATFICE RS FHRepeaal wARia I SAFS! W98 N T
frert fpadl =i e 0 16T AR FYe e | P8 SHEEes TR 71 Fea R[feq e
2 6 I ARAST qBE o7 (IR SIew oF | Fvad AR afedm o7 @i et fifd ow
0@ | T it g ST TR FE I | T fRfico Ty R s sewe T TS A
ST O ¢ GBI qea et 908 | Gor @3 AR e Y A R Wy AR ¢ @
) ST Bf%H, Y @ WA ROTAT WO 0 @ (AT TS €T 4@ cafoere wigiee smnd
WBCF (7 | T [57-3751 Poeeica I ol @3 =7 1, oy wfod KEw Meww (e
ATAS | (@I FISC (@FIF A NCRF M7 A OIR8 FIAR OE | T (&S, I TAI AT, Sigotat
FIHT 8 AN 58T 4071 |
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N forfiel oo = oFE e T 3 qRdt wea fifon o & s wigE ww I e
@TEOIT q@ T on oiore Tgn o | fOU Al o E SFE Wk wfeire IR AN I
fxetems Wfye 33 | b P g-foafd e 9 srwrs «@ | @35 a1 g forer ¢ e
TORE B! “A1e 3503 frm @3 11 =g 0 |

R

@\\ 3
()

st
5@ sx.e %awmmm(ﬁ)wmw

T @ TMea oo A WS fomate (e 7 (o1 TeAma, T, Tq @ 8 FI0E {a1om
Afeae Fea Ao S ALCS AFT AL TGS A0S | @ Y I DR & g@ifen g
(I 1R A Foa AT T3 (@14 FACS W W] S94F AT | &0 (o1 et A g g
G FHPeiT U WES ABIT FF | IBM &= #ATed A Tl g w0 Sriweid sqge o
TEARN! T e Awifere F@ | 9o SEEm s e ware Aifvere sange e | @
A 715 F7E (fanning) |

S-S 04y 6 P06 (A1 @R RN SP1o FATS ST FAE FINR 7 D0 AT | (oA
AR ST HTY FEFEGE AFIAGS 208 T | (AN Wl WHB A0S 8 A 20T | @I el
VTR 9 (A1 7e1R5 R0 < WS Fe GIeTAnS Y Ol G0 T (RS (W | ISR A (oA
WETqm BSOS R0 AT | @ Y ST ¢ ToFOR Y (A IG I (O] SAWR ILLAGTENE
(=g frea s s feg T

FAITET TS] TG

SfqER It APt @ R =0 61 Srardt wST-arg e i e fow siret e sy
ATZ® 74T @0 A ToT ~FB forot-aer @ (I aFe 11 TOAFE A AFIE GRS T 0 |
oIe] TR AFON L& 29fG A &ty 79 Afdradiess FN-c@af¥ @t 7w | Testae f[vw werey wrem
“Afaba “Arem T, e w03 Qreaasein Tobta «ae q0ud Svead @ | Testan W) TRiE 24w 75
PTMICE S8 36 a1 7@ (F) I0N, SreeNd A aRE e T I 93 (¥) few @ A
ATRCTE T 27T Ty |

s cofStata Irte 7w Afafos wied scafasra (Hypsiboas rosenbergi)y (T2 NG F9] AR
<=8 T I T |

fo@ 52.3 : Hypsiboas rosenbergi : (F) @B 7T ATe; (V) 2T eI FZGF 71 fsfiet;
(1) FUAG S AT e, (7) o110 %7 #1E= 5iet IHAE 6@ o AT w47 |
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CICIERC PTG @D

F1-TBA M (mud-nest) Fefiet 37 SRR eomes T S ToIea TR o304, (=1 Al
g @ I TR G IO A T AT | ARSI A7 A N G T ([0 (7 ACS
TELTY! 2w =7, frfiet e et 7t 2w | 7w et o7 JT & e AT 2T @2 FIoGl
fRe sTafeg WaAm @ & e W At | Tog 907 Frfia g Fm e % T ST
Y FGCF | @ T ST e fox T I i T 2w Ao | dAwe (7 e I T,
faStars =17 fE @Sl T AN (e 2 T AT A 9 FETS W 4 AFW I
fafife a1 west I @@ | G D (ST A e RIS (@ q FHABCS WA @A
(R A 7B 26T TS F© I AV T | AN Tl AQrS %S INE & AT oAzt
RS PR NS AT | 2R 2P (206 (107 ST 10T @ 1S T GBS GFG ITTE 6 T (e
o sfrerR S T3 e g |

I e 1 Yers {1 qwererta if Far qws Wb FoArea s1ve ovwe By e 301 (7 | rea
T A S0 FIFBRIGE, W ¢-q EFSRGE ST | fof R G (AF I T W0y I [~
TG T | AT 1l S 70 SR IR T A A0 0T e T TA-RATa (e e 20t oieE
fe zrots Ture =71 | o i 111 sl 20 etva e (it e 1 23, faere! q@ <t et
fats=1 T2 & 2te Frare @@ | o7 2eR 7 @e e A e OfF AN T AT QATE | @A
T o wrel W f6g [ e AT @ AT G T ST A 1 TR S Ihe )
ICE T TR IR B TS N GrS Tgm A | WG IO A DS S [0S 00 T Q| ST
©Ed IS AT 7 26T G ANTET AN (AT SAA (AT |

CCTIBR ATt WH-GHw A S R +Afafe | & ape SoRe I Yo ffTsa T &
fon e fow =1e | w3 foq o e o 306 w11t fsfe 2w | sfemt Tt sty aowa 3w =05 |

(IS ER MO R

SNTRAIER Wo7S] 0w 7y AT | 712 ¢ 5w vy A0y AR «@fb afizrafes arfdend Rene
AFS | @I TR T AT S I B TS AFfon I A R afedt w |
TR, I GIZAT STTToN 24 7 2= AT LN THF O BT '@ TS TS
Yo famg smew @ gl F4 1 9w (@B ARIE ALHA AN (Little cormorant,
Phalacrocorax niger) “IfR3 S77e] T0g Hefoee 1 ! =&l |

AW AT SIS (I-NCFRA | S GEAZ-SN95 N A 417 TF A0 @ 2 |
TANSICE QA A @ YIS AT I AN (A (W | ARG @A I Y T
(2B <F (Egretta garzetta) @ S I5 (Ardeola grayii)-8 IPT Y | A4S S @ 75 i1z, 03,
CIGTT 9IRS IBT MY | #N1f 41T RIS T TTSA AT 1S A 71 G5 THOA (b-do RHE)
fafen sitea AOBE! ey LR AT 1417 ST SCIAC (@ AR AT e W o faew ceeed T
SR T Y | TR IS I AR e G, TSl 41 ¢.¢ G, | FAEty T QUi S G
Howq A1 TRre ST IGAR AL AR T | FR (NS FAES BEFR Mg 717 1 5415 2 @otiean
ot Wy AT el O = ARG QI A o 3-v B AWt a1 Aen-sim fow As | wra 22w
o “ATera == +142 fora ©f e o I | A-o7F Tox T2 S (e F1w Sireif™ 3ta 7 |17 Tew
AT W4y Fox B 7 (afHeE = | T

ARG BB 1R | 7o A fed nfia zen ety e 2 | 359 @S e
IR a1 3783 =7 A1 | fEw @ =T 78 29U Ao TR TR (ARG 1 WA (NEE T HKE
R, W= AT &0 TN pf | AbS IT-gEits fow ¢ Wt we 7w | @ afeT sifirarts waema
TR (TR FH F-27F7 TSF A AT B AF | 8y TR 731, 103G #1949 424N 1 ey G333
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@R Qe - T8 @

el A | A AN G (T 0l 1 27 (1 & 01 ety M- so7eria 0y 7 S, Tt
ST BeIIH ACP, G A0 BT KA *RPECEACS SIoICET AR (581 F41 | A0S Areed & o IR
T AT, FFE AR IR FIRIR T 967 AR A | S¢-30 A 48 ARG T SArofeet
ATA | GF T TG ARG *17F TG (ZCT FA G AT T 2 B3 |

a4 /Mo W53 (Learning or Learned Behaviour)

oSl et WS seere Wb A T a7 0@ A O G- QAT AR TN | [5e
SRqETNE SIRCICeR L Q1o AZTH SACR & @ SHael LB 7 | I ONF o1 AFTS 2 Wisees|
@ TN T TH TG (I 78 FA0C 7 | WG ¢ ST WCEACs AfRAfES 9 Ap=eR
e 1 FreFTeTg W5 | e SIbe IPTRICA) 1 wdie 2ifi7 e \ema TR Awew | C.T
Morgan € R.A. King (550Y) SAIH-SeIe wides! ¢ IPAAR B WHM AT ALAFFS IR
e NS AT TR B |

e STpace 2P - () TATS 7, I9R WSSl 8 WA WO e 2 1 (i) oA
oigfon a2 e ARRETA | (i) IR emEe 20 A | (iv) WSS «32 WfSeer ATEATE
faifers 20 | (v) T ¢ afSferam Sty Mg T JoR I | (vi) ~RRStea Tig fac et =re
T | (vii) gerfe e =1

i @3 ST WHad | AGETS AIFCE WG LFAR AT A6IA FACS A AW | QT
00— (i) TSTITETS = (Habituation); (i) WP (Imprinting); (iii) % &f®TE (Conditioned
reflex); (iv) 681 @ o WYICH R4 (Trial and Error learning); (v) 3@ I (Latent learning);
(vi) TSYBIAS LT (Insight learning); (vii) CAE® MT (Reasoning); (vii)) TEHF firem
(Cognition) | (S ST @A (@0 TSNS A4 ¢ Sead fra Ao 41 =& )

OGNS 4T (Habituation)

TGIPIGTS WHAY IR TSN {AAT P | @ «F0Ha |6A (@Al 7F9 91 foagias
(1) ST TS T G @I TN T T A T AGFANS AT T+l SI6T AT
I, 9F TG 1N 62 TeNTT A (I AGE @ A | @ SGAAF T A1 79 A0 T
fares et eI W4 e SRefrs 2o | Teptsre SIpate 2l vy Toq G TereR 2 1,
T I GG TwieRt IHES ST =T |

- 6 (AT FRRA ToAfgRors *= acet M Met B 0= G A7 1 W T T == YR
P9 TW O WA (ST A ANGT AW A | @ ARKET JMATOIR I 151 ARG
SfSTaTeTa T B 7, T2 TSNS S I ATE | @ AGHI FLCHAA T #ATTE, @we1{s 754§
OB 20 AIAD 6% T W FF6L AC (LR 7 1 ©F ICAS FLR I FEF A o7 ST T8
F& A | AfAeIree Tt @S I (BTS2, TIPS FArwd Svae (7l T | =PHTHCS W9
A} SISNHIA T LA TN B TS 7 N @ =77+ ow Fowa (o1 77 ©F (AT 9w
AR i O AT | AT AT NGB NF FNE 77 71, I3 Fex ARa =709 s =
(CAIFI-TFG NS T BLre AL T) | A (A7 RIS @ o] FCB | (oI A
wRfYS TN ST GEE =% € AR U TEF R T 103 71, g Fgfim 97 F9=
G *% I R (FAGIR NF LA AT I I A | GBI ASFGNS Wbl | ML= T4
fRafesa it ol 1ta JTS ARP FIITTR =T AN QT SO A #ATfR (@ e gl 1 1 Seetoit
ol (@SS G oI TG 71 | 4 ABACT T8 7, 03B 8 ATFRR (recovery) GIfs WG ©
TR AgATste emfie zre A |
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2N SHR )

P99 (Imprinting)

S Srew e W | G xR A AAfrgbaie v eifite worw w4l
(critical period) @35 A2 Twisig aifs VﬁﬁW‘T | T&x1 305 syetrs FemiRss e oiew e
DTS ST AR G (R (I TF WA 0 L9 BT T, &) 10 woprael 6 a1 | g fow
T ITFIBIER FOIT T 531 TP EPMIRT (@ 28R 9943 W20 IR0 (67 T BIReA
MRPST (B (N AT (A G Abe I (AT ONPR WPiad IR | O JHETS 62 T5a TGP
LI A 5T | ©L AT WS (fa0a eers Te N1-3 St it W 0T 19y 2 | e, 7w
TR T HREE SR W N ROMR g IHe’ 20 A | Gl ARG T2 (I 765
G, A& Bt 1-9 Tiomr RN F16 F90S A | ARFEETRIE ALmTNe T2 ganfersor fog
T AT | Q ANTFIE AR FCAS 01 (AF IS e I IR AT IS 278 TS AN | S SR
7 AR A FHANT T© STreifS WeT ATz Srgtel Fe (oA T 312& T 1 A0 o4 fen et
MR AASTHATT QIR 4T I INET W NED IR (A FAH (967 2 |

®y be JT PR A, W2 I AR @, AR THS *REFA TPt F6@ | BFT (shrew)
“fafos 1% IR =T AT AR 0F Tlg 20 | ABITR (FIANS (AT HIZE W o (AF T
N TS GIGH HTAFAR *F FIACG G0 (@D AN TCST AR (AR (AP Nl =, TS
IRF AT ATFAICE AN | VRN (AT (I0R, TR A ¢ (ACF 38 Wi Wy YRS 107
P8 W I | Y ¢-v T 300 *Rer 7 o awifer w-gfiecs ew e ¢rem =@ v
fag 91 T A2 AP T F@ T FBE | 09 de 2~ I et T A NF (TS
(M7l ] OIS WK 7S W A | 5 R TR MR A0H T IR FFANES ST Tl
TS A AT |

WS A4 ¢ T FHaTeta Ty A<y
ATES HOF PR w5Rd
Y. TS WK TS, P Q) wfeweed |3, MR Si5ae SEere w3, 992 AfSse! 8 ST
T g e |
. TEES BRI QWife 27 | 3. o= wipae qorRT emfie @ = |
©. TGS WHad geifed &y AW | o, frE w57 ewfen s gfame 73 |
8. ZES Wbae R Wi AoAfRRSTa | 8. férm SIbRe S Wi sAfFaETAre |
¢. ZES NHAA ASHETAT T el ¢. fow Spad Sferetae e e wfses™
SfoEeR WS @fie zm 4 | s [Refe =7 |
b, ZETS HHI FYETS Fo[Ems, @3 AL b, R A5 FoRE® MR, 97 7 o
Iad @A TF @R, SR (B I FE ST |
CF0E TS AT ZF |

q, AZES HHA FAorT AfSTS fram geifes | q. Mo singe AT gfess fram aerfts 23 |
ECll
Twrzaet: I3 ffw IeT falid, TeeeTs, Twizgel- SRAFR By AR JNema I
QI (] 4 | FACS A1, TR AR R JIweTS T

9 ATl G TR TP 1 &9f |




@38 GriEme - e

Pavlov 49 ©¢

217 Pt “T®a® (Ivan Petrovich Pavlov, 1849 - 1936) fele @I¢Itm oew RS
NI AAEE@N (Physiologist) 8 TG (Phychologist) | T® AfSTE (conditioned reflex) T fofd
JAGHA [T e | IR TR e @R e R =1 ¢ I I O AR [N ¢
Y08 I Fof *iFiafteem ar ffeeTiass @iRe %[ (i |

FIEF TS 2f5TE f& (Reflex Action of Dog’s Saliva)

Rt “Teee 2feqs faFaIte Tomsl O FER : () ANCHAF (unconditioned) 932 () HTHH
(conditioned) 2O A | ACAT TS a1 T2 AN TS €I (P! *TS ST 77 | AT,

AT ST T e 71, IR TR ML TS T, G *TEF A | FHEIA Tl
AN AT AT fFma suea I s [t sijreers |

@A seTe FFEA (TR ARATFI S N I I | T AW AR
wiftng W rEaE e Goffime | Aree % IEE, 9y ARE MES FIEE AT
TS I, (@ GFHEAN A AR T SIF NER AW ATIA (@6 (lab-coat) (ARTAR AAFAL
F TA (TS | @ AT (TS SIS (A9 FE (@ AR (ASTRF A0 (e Smio a 36
BIAPT QE SIZCE (12 o) AR A [0t Foie F0ae ARTrHets Twi® SR | G Sl oi=te
ff T TwioMI (psychic stimulation) FNEA FCACRA | RNF @ g TSfere Aneee age
AR frafers 27 |

5 33.9 : *eeS-aq AT
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R ERC VR e

R sfreee AFEdR Ao I F4$ g e s e e vie sk <A
ooy wReE @ A e @@= @ weffRa W 2w | e afemm e S T 9 e
TR T AT T | IRE XTI o (rew s fof e ofi e @@ v e |
o sifee MeTge qo3 cote A AR T TR 2SR WA | TS S FHCAT R T
MaT 5% WITRCS IO G | A 7T (@ SR (SAR) T THIRI M @ meoigel
SRR A (FICAT AT AT I | @O H I TOIREI 27 TR &fS @l sfvew (oitg |
S Y THIRIN G FFCAA A WP AR | THIRR T0F Q9= e qfoe 2ot @ womd
1 e “AireeTe ToE TO! AR ©OA2 FIR ARFIY LR | FACHR ~Afwed vy g fea
Trerf 27 8% srorif |

TARE RIS AFTSTEAISHIT FE#L (Pavlovian conditioning) I BTG A=
(classical conditioning)-(F JTH? MG TF7 F1 T3

S, AT S T R A 936 FHRT TR TG (F2- @ (70 (AT AT S NIqel 9
FCEA, (TNA— JAF W (AT L ARF FAE 4T [T R 7791 (73 1 @ 2ffSqE T ke
R | Off @F SFCAF AMST (unconditioned response, IR TwiAAI-TEWIF 11K 747 77) |

3. TS WINER FEE @ IRIEE N0F G99 5 (QA9H- 1779l GFAHa) wibs ez q
TRCAF TS GIHE W |

©.  AFN GIWRTT A T -5 A AT Si=1 (neutral stimulus) &= | F
a6 (FTCN ATGT (response) 3B T | (7 TR-FE =cq o igals (FReors Swmiomm) vl
AT TN T TGS JC 2ATTCR |

8. NTSTS OF AN 4F6 THIF FATorT Tnloiel eI G979 Feacen | fofd Fgae IR™
e f5% AEZCS TB! AT |

S, HATCHTAR Sest Q. FACHLAF ST

E —

£\ T
951
ST AT TA Tl ot

5@ 32.br.: oS Ao




@W BRIEN - T sw

€. 1 O, AESIR ARG 7 FTA0 TOIRM @ WA K FHAFe 9P g A5Ace
fRifFs TR | @TEY TMEIG fFredsfTe (31 AF) SIZ GTF ATAF ATGT (conditioned response) IC |
TN AT Tl AT ST Sirl 11 A feT® 207 A% TWi=iet (conditioned stimulus)-¥ #f{es
AR |

: I SABI4 (Social Behaviour) }
3R Aeifoge fag MyT A1 AT ¢ TR TR Re Joes A 93t g
TR T G SIMA TPIR A7 fFaFatete Tifee wwad 3w | oft gseae sewre
wivad | Afamered W Perer, cify, @ETel, B3R, Wy, A} @ AIZCT SRR (R
AN W6 M T | @ GAAT THA @I THART SRR et qved FFe gag
STONF ST T |

e SpaceR [(foq B9 TR | gT e & G geifers T49 J 8 @R T TEsfE
N b O ST A 97 0 932 Wb Aoy =9 | I 93 dwifen e W (e, Srel
@ V) I (ot B9 109 I | GO FERH (o e 7o 87 B Tt Sy I %9 6
TEYWIT & 459 I |

G Sipated (aHE : (1) are T3 eEfogs Wae I ae Sy e wArwifae
(TR TG TATES AT | (i) TR TS TR Fea @36 fffe sieaids B zx amcs =18
AT (WIfTgd) IB AT | (jii) S TG GTFA (@ T (generation) (F AFANL I IS AL
T (@F-AW-AM, IQ-T 8 ABF) | (iv) TICFCER ANEE FER NG (@A (@A TR0
SreTeIId 961 SRR | aft At A FPHES (altruism) TN AP |

RIS (Altruism) : =R &S TRl 1 Aqdras

T3 AuIfen 2 ANES AT GF AL TGS ST A S e JR-=mw
AT G A48 T 0 AF | 9FL WITST A7 AN &S AT GFot HGINE GRS
AR affs wrafifer a1 walt i w95 ¥ (August Comte) Shed e 42w
Altruism *%(0 97 FTE | TR AN FF© BT (kin) 02 @ w57 Rafie s fog
Al B W WS Tl G IR TG | NS Wi Aefore SIERIW W3
qrF | @qF-

5. AMIES A% @=- e, G431 FER@SIE GBI AT I | efF QBT N, 7 F ¢ TR

«q foEITsa iR AT | TR g T IR e ey | 9at B wifes o), FCNER
Ty AN I T GAAS ST IS AW (AT FCANNG FTWGCAa 5100 0w S
e e @9 |

2. @A Y IRF AT ST ASACS AT AN @ THATIHC B 7 |

o, TN FRCI® TFCHR (Chiracanthium japonicum) N TG WHIEA foraa Href =

AT AR | O 6 =1 1S 0T N T2Cd WA AR S F0R | GO N SIF AHBITHE
T QIR e 0 |
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21 Svad @29

8. ST A (Vampire bats) WER (WA AW ATS AT (A0S I ¥ OIMd & {1
ARATIRA A TF BUAT T WS |

¢. WP SIATSB JITA (Vervet monkeys) FiFifFa Sof¥fe a1 (ot sy swoonz o @3l
TR ALFS (& I, QA M fema e el sa@ 631 Ia TS w7 WAl
Rt stifere @rs g |

YIS AT |

9. AENACR T ot 2 8 GeTeT IR Srpdew Remweny fefes < 1 e
AT A AR [ew == 303 I weie [ewegss fRame @n | Rewsigss o
TR fRrevm STy e I | kR R A 1B AN ANEE AR NS (A
Arel ¢ Fb Tl (st Nibrs @ AWy TgEe W AT |

ciifes A St SREe™ 9 Aqdame

cifes ewrTew

GIfR Arthropoda #T4F Insecta @ifd Hymenoptera 18 Apidae (@A Apis R AN
ot |

e R ewifer cinfk sheat Tm-

S. Apis indica : QO ARG N0, TS+ B, ICH-SHCEA, W I TR ARUEHS BIew A1
fofiel Ca | Ty TiatRR & @ SO GAWIRR Fhaw SoNcw 51E T 2T |

. Apis dorsata : QT ATRA =T A (FIFEF, FAH Ffe I it 302 | o7 @31 927
QFIR AR 2@ = 9= 501 I |

©. Apis florea : QST WA Y3 RIG @32 5 b 2Re IS T4 | 91 110" ©Iea ot Wz
FIfe 51 Cofd 07 |

THififaRe oft gwmife rote 2Tw@ivt 8 WiFam @ Apis mellifera '8 Apis adamsoni &&Ifeq
o sheqt 1Y |

a3fb GvI o @ clwifz - 5. M, 2. 47T 8 0. T | 15 emia R o ==t |

. T GIAR (Queen Bee) : @WWWWW@?WNWIQI%
WQWWW%MWNIWWWWWWWWWW
(T se-20 FfEAfRGR), At woge,
e gefvs, BWmE R ol @
TF | (MR DI TlAmG (=G |
aw enafy e | ZE I |
I G IR I LT FOICS AT |
TG o AN M deoo-000
fox et wwy | fon fofywead
syfaeet T frrmen@e | st

m m aT&f ﬁﬁ@ 8 X is &) ‘:";e: = N g
9 N R Exfe iy —
wfafie o #itrg ft wox senfy o 39+ o vt G

W N
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ey Sefaear - St =@ RN\D#\CJ

B Sowey g I ¢ o AN SME AW T | S T4 ArSter wwd T Glfed
NTRAR & TSI Y (AP i TGS 77 AP (& (royal jelly) (A IS =, T 140
GRS FATeR® = | 4 967105 o1d PIeeq (super sedure) I0A | Sb MR T4 (IRl TNCS
sjeffet T (oI | g A @ GBI REMS S AT 21 FH0 1)1 F0F | 492 700w 7o
o A4 (39 207 G TINLTE (duel to the death) 18 = 1 307 & 1 Feerfewr AT wifrgem azd
T |

AT ETIfe Sl T GBI T4 T B | (F9E AHN $CeI (nauptial flight)-&5 5w
CNSIS (ATF @R T | 97 FCA QTR I AFCI R FTHC AL T TR &I A=
@ T GRS A WEe s | qf i v-¢ 327 I |

IS : T GANITRR A4 e T o1el | Swnm 96 N o g @ @75 T +fieg | @b
FEANTE ¥HAS ARG AR I | 97 TS (ATF TS 0@ (BLANS (Pheromone = Oxydecenoid
acid) CTBICa fAfSq Twonme Aeaam TS TR F |

3. o (NI (Drones) : GO AN ¢ FI QTfen Tramf wrgfon (1e-sa ffafibm ),
o ¢ PifFe Mz, Jae G [T | o (Iwafy, @ RARE T 99 T A | FEFTS

wo0—v000 Y AP CNWIR ACFH | G TN (AF ANLECHHARD (parthenogenesis) effera
o7 oMz B o | Ty @31 PIowas (n) aFfeq 7@ AT |

I : SAfATS TorE FoABET 26T So f %19 @I WA IS FACS AN W | A7 ¢oo YT
O BOAC WL @R A | FHANZ S TR GG G | 43 A (@ qIAQ AT Qi
AN @ AR PR ACAF] 0 43R A o1 Tgrawed 3 |

©. A G (Workers) : GPIR B =81 (991 7Y @ [4-17@ (I07 39 27 /71 I01 I NI
FABRS T | QeTE A FEHF (V0,000 — b0,000) AL FTEIFTE FHeT T+ | 9w fTxr 72
T A, ©1F T8 T STH TFA | qE TAMG (@ TGS T T TS Tl FHEEAN FA0 A, AT
st Fearzd M 1 AT (pollen basket) @9 @Y 5t (pollen comb) ATF | GV T
SRR (TN fgTReE S (TN f¥ (wax gland) AE | TR CFSI 29 Q3L TELE A3 TS
79 31 W IR (probosis) TR | 9T AFA ATT ¢o ¥ | T8 @ FAreFital Flom IR e
QT S I T | @ T @  ASE Fif A4 |

T : ¥ G GIoTE TRe 16 FE | (@W: GlI6IS i, F9 ¢ JFEa @l WY 9
TV A TR AR, CBIS SARE A, 51 2% A 3R FIF-A[T- {17 F1 |

N cife, Jw ciwifyg ¢ FF e U ndwH
= T otk FERNRIRIL I oty
N/ SIS TG 1A FORET (@G | O FH | SABICA I
CIITRd (b ST T | | @5 |
2. GG EHCH TFA | G T | N SFY |
O, Y 8 A1 Y @ AN AR XA ™ A I (|
@R | :
8. (PN w9 A | 9 IR A 99 B A |
Lo/ E™ Al ©-¢ T4 | A ¢o-vo WH | AR ¢o M |
‘m GBS AN | 93 | W00 — Y000 Yo-bo FET |
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1N FvAe eB

NOFET @ (Roval jelly) : @t 3 clfen ReAreRIETE « o afy @ o
A el B 4w A AR GRS S @ AE weI SR 77 | @ IS BAWI A
M vo%-20%, @ 33%-3¢, FfrE ©%-uv%, BR 30%-3v%, FOIfm 1%-9%, 74 e
AT GFTE | ©T7 (STANfere TZ ¢ Ty WRRISAR S @ SAWICR Afwier frsadie | i
8 TN 7o Ty zeam @ (oifer gr=ee e a9z o |

CTIRR Trferes eo1dw (Social Structure of Honey Bee)

aife e aift | aral T AR IS I PTG 2@ AN A% A | ETSTT FANATS
mﬁoﬁwwﬁﬁwwwﬂmﬁamawwmmﬁmm%@@
FEF @I (1 W GTR) 93k vo-bro Tema T A (T A i) @ Tyt Boiea T
frgre TIfers AifRg <A1 01 BTCR 1 7 I27 4T AT TR (5B FCACR | SHA @ Aol aT
TG Y AR B T e iz R efdteeite s Wm gom FEeg | B e
CafiByeyef BorrargEa e G ip Sies 9 R 9 w6 |

S =P AHA - IR W W WG 67 G SR @ SraeEey &R w6 ek
SAMGA AIAS T3, BT NO@aIet TF @7 AR Toix seaia | eifeisig o=y fafis e
0 EiReE PR IS Ry (72 1 0-8 o <012 SRl 5 Y- AREIET IS @0 T |
Sbr=30 A I F0E TY WA (79 TF | 97 4% K8 141 T8 B a1 A o 1 o0F 99T $
I, A 7= FC, SRR A T €72 @ T A | KRR oot o wmEets ewyeyd
QIR WA 2R, - A 3AfTIoTe wFR 2oie e Sora et e < fAfee =913
IF FG (G T TS WA T | TS TN A3 SRBT© AT AT-IME SHH T
e e < w1, Rt s I9ze [REre aemte smda fear oA @ o w

SR FEE g9 R[ffe =7 | v d 5
RLEIEI CIINIESCE AR IS e T R S T e S £
fem zwe G o ke | ¥ \
X ST QR @ @ \ ‘.| ; :
IS QW @ e G v Y V3 Y
A | G-Teg @ e A\ P \ ’,’
AR | i eI R ‘\_;\_\“{_ 4 \\ AL
A Mo R AfSraara AR e S e

W 8 TFe T (ST T fo@ 32,30 : GMwIfRR T3
TOTF FCEAIE Foifere F ANy FP1e-Ta1 TFW AW I 50 | GNoIa @3 [WE g feame
T IR S ICIEAT T AW T T |

v, o fafim TR 3l wifen syfa ¢ Tafen sl | cinfem st aiftestes
WS Fgeeew @ W (o) R e | GlNfE som SR Rt T T S s

At srr=sites T SRR T 1w @ R Jor-fT |

I fadi7 “1d —08/4

MY 19— Y T EENTON RN
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@%0 s - S om

aife To5t@ GRS STFT (bee language) 90 | 5584
b e wef v B (Karl von Frisch) e BISIE
Afe-4Ff6 T ey ATEFATe T | @ Ty fofT svao
B (A EE RS = | GINfRd IO TERIEE -
&I 9] (round dance) 93 SHIAF T (waggle dance) |
P ) TG IO AT FfB T | @ TR NG
(IITRE AT (AT Soo FBIRRT I VACGA (FIAT AHT THA
HAOTE S FAAAD TARS B | TGP G 0] T
afestel 2 =W A 96 IS 8" SRR WS AW | @
TCora T Gife 0T (A0S Seo BT (@ qargd @
AR BT FRE W TTHA JARS R | FA AR
o-fsTe W w0y «fTe se TR e 7@
e onwifen S g @ | i @ afsfki
-7 AR GITEERe T4y 13 RFETIE SArow 2™ Sefm | S 3 Efes (R @
41 @ SR (TR AR 49 ST G (] SiEs 27 |

8. sfawa-Afiveye! ¢ Trgaw : RRASER Moo chufea s @ efernE o Fw
R | I CF0Q ARSTAEE BoNg ) AT Ty WA 7T JIZT A T | (ACRA IRGIT
IR SR SIS wer=iy w7 Fewa AYQIEE 3 6 IRfa 7o, G (8 (Ferrs
oA | GTRFTS, WY, AT GBS Arr SpFGaie s | Gmfedl It ¢ sl A5t st
(@ ) TN @ 9% €@ 061 @ 2T frea e ere wieses wiEfen-«aa I afezs
@ | @IEE T TS ASNS G 200 (0 fea Gt Iy el (A0E FEAfNS T I |
QTSI BIP SILoF SRST 906 AF | (N 75 6T 2T $iA FARRIR QEAH BT AL o A
fArETe A T QAW Q10T T AT ATASH | AP @bS 7 e GIonsd ewd oo
SR T T TR MR 4F @ ) Hfien foeea e qrer e 7 |

¢. efeawl : eIz Y93 =NEET | TR AT T TR TORREF | ©F ©d FeIfers
STOAN-TY WAL F&T2R ST HGIFHAT Y (AF 9F 03 N T AR B Y (7 |
wIve dfszs waTs gl cifers o ANe TR e o sftre R | 93 o vem @
@I 7% q TASTSI FAWR TN Ty To1we AT |

v, eI @ faeere Tyl sy : FrEnfi-Refes aam cinfeom 3R 96 | b Qs
F GIfed AR G50 TSR THe s (298 o) Ml (7 | $47 AN iz g w0
GTIER BICA g ST TOR ST BIISE AN AT T NNz e (e 68 T | @ s
A 7 | Affere sie Ted AN SAfrETe 7 | T AW FEHH AT PR AT
TooT- 4 7 (@) GINIfed o8 ware ez FE ST e e | M2 sl ey a1 Sidias
o O 20T ©F TSR WEE Fa0e AT | O AN T G192 W@ 37y 78 27 | fow Areqrs
s A AR fon fAfEe w0 | pee e e @1 wffve fow epifis =1 | wfvfre fow e

Karl von Frisch (1886 - 1982)
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L ICEAC TG @9

Y R f{fee &n e 35 ciwfe 3t o a1 cifes o = | @3 w0 w3fics, FEfs
TARCEIRE @14 T 8 AW TR (T [V o, I it Ie«ead fEmere +Gefie 8o = |
e wfEre @ safere seTs civfedl Jewd ¢ S sl ewrgsd en et s
AT |

q. weifEee : @3 FeAfce A2 duiTon ey | Fd THEE o7 I 93 oIt
TRy TSI eyl @ !, FAR 2SS v ¢ T | T aiwife coidics 1R ~Afawrea a3 |
iR A Aiifee it wfen Smel, aawis @3 Ko wfefzs wa 27 | o Mge 97 NE=F ITe3
P S TR 318 F90e T | (T- ST AN 99 GINiEd 1o &gl =el A a3t
fowe AT = | Tere f[ifier FEeR AN FAwe Yoy AR TS TN <Are 9, 7Y TR St @
FHR A FE | AN e I oF TR [Fras IFE SN Giuiferwd viest 51 =ee
(TS G =W | AN T IR F1% (AT @ 2@ 8 T TS I, A9re oF Riqwen e
frsael g ¢ cliwifema e wifore Aftde 4@ a0 TF@ AT @ (g T AT |
o ofdmre eI @ SeaRdRIRmR BIest 7 AT FPfave ok A I Srwedt o oty
NTSTEF IS 2ANZS L FA | @ FAZ CiIeR e wzfies foaeds, wprdn, sme,
CHABRAE & GF FHAT TASKF |

b, Sedifiem s : Glons A9 g7 20 ARfema Wi Wegad o)k $6 T | A 2wl
CIfERt 960 AN 7 30a o 1 for o e s 3t qifess fow [@rr e e (e @i (77 |
AN e e Mméts Rrigen? age amafe @i deaE =7 3 @b 1 EiNfeged @we
B0 | eI (@ At woy e wpA A <4 I (oI |

5. A9 faerra R : TE1 FH clNfed AR <58 7@ | A7 @R AR 9, 9=
HAIGTITA, GBI (A FaT W 8 A AP (Wi ST SIwd SIS | A GREIFE TS
FE TN I NG 9F ARG NS AR wifteg Fifee A | o2 e AT gEm-fires
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