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MIDEHEEFEEE A TN D, SN TEREREDAT Ky 7 2| LIHTHTIBY
BETEEGECBAPOHNTE S, UTOX—U— FE2THE-T, HiAE
FEDMEMEATE R 0 AR L 72 BB % 150 FLANTHBE LA S, (16 &)

F—U— N HRREAER, Mz, £5, BEHE
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IFORIV (1) ~ (3) I&xR2sw, (850 &)
(1) Babh - T NTITO2BOBEFEFNVIIUTORThHbbT IR TExS, =
TNy, Mpl3BE 1, B2 OBEBRHEELRL, O 2BOBSENA %, FILFNLK,.
K. ABIBSMENEEZ, ndE T3, . o 3B RETH B,

le N1 + CflzNz
-

dt K,
dN, Ny + a3 Ny
(-
dt K,

2 hA e TANT THERNLELNBIHEFOREIT, B1, B2 FhFhOmEiNEy
BT DN, EN,D 2 20 F n HEROHMAIBEFRIZE > TRENS, LT (2)
& (b) DHFE, N EN DRI ST oMEAH 5T 2 DOEREN,-N, EEIZER L
REV, EMEOBEOKRIIE I RB), BRLEERE S L ICFAFRN 150 2L
TR LI, (%15 &, #30.5)

(@) Ky > Kyayy 230 Ky > Kyt ) Ky > Ky 52 Kyt > K,

(2) £POEERBRLTITRDOI b, REOMIZEELR DL LT, BEXH L, BF
RARKFPIZERT R L LTKEICEET IR, EWREOEEEDL T s EEF A
THILIFTERY, EEVEERROPEBRETABICEEREDIER & ABEE/ERD
FERTEERITONT, 200 ZLINTHALRZ I, (10 &)

(3) AFVEZBERJ[ICHKNTEEROBWVIEEGRETATHY), AEZL D7 Ty
ARCBNTHEDDEN T 50 EAREERREIZ R LTS, A X UBERICAER
SNOBREF TR, A ORI LB 5BLABITERTHY . ERRREOERE Y
BEICRBWTIR, A2 OBRSHBILIZ LA DMBIH b TVA, Z ORISIIEREL 4
(B RR Geitr CHEE ST FERITIRELT LAV S, %&/@ME%@&F&S%%%@Z@ﬁ
HEFTLILTHAELRDZ L%, BEARCHEOEM L FVT 200 FLLATHHE LA X
W, (10 &)
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(FREILYERE - AATED &5 5 Th R[5 7 Vil/RE L 15 LT h B HELSL], TED
B RS L 720

(1) Choose TWO topics from the following five and discuss. Give at least an example of

specific taxa/species name (in Latin or English) in your discussion. (25 points each)

(a) Ecological niches in rocky intertidal organisms

(b) Seasonal patterns of algal beds in temperate regions
(¢} Obligatory mutualism in coral associated communities
(d) Anthropogenic impact on marine organisms

(e} Distribution and ecological functions of mangroves

(Total 50 points)
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(RIS AREO L E L TH LV [TV EB/KEL IR L ThBEALUM, XHED
PR A B LA )

(1) Incontrast to terrestrial vascular plants, marine algae possess a variety of photosynthetic
pigments, Discuss this with the possible reasons behind from ecological and evohutional points of

view. (25 points)

(2) Two species of herbivorous gastropods occur on temperate intertidal shores and are known
to share the same food resources, microalgae on the substrate surface. In order to clarify the
possible competitive relationship between these two species, devise and explain an experiment,
either in the field or in the laboratory, paying particular attention to (i) the hypothesis you propose

to test with the experiment, (ii) possible results and their interpretations. (25 points)

(Total 50 points)



PREEE R [1 7] <EANEES

BRJEDRITRIRATLUTOEEETNEEZ D, 22T, HAEAOBRICRLR LT
WACEEHE (BEEE) RS, WRICEE LTS AN (LSS 210,
S LA 278 LB (RBmBEE) 2ROLT 5,

ds(e) _

2= psice)

dl
T _ sy -,

RO
i@%?»?ﬁ\%ﬁ@ﬁ%@m@%ﬁ%ﬁﬂﬂ&@%%@Kﬂk@ﬁt%@?éEL\—
A&y « BLEEHZ ) ORERIZILTH D LIRE Uiz, i, BE O RT3 RE
.&Kﬂt%%fé&Laﬁﬁ%%%tbvﬁ%ékbt@::?Jﬁ%@ﬁ%ﬂﬁﬁbfﬂﬂ+
I +RE) =NEFHZLTWD, LUTFTOBWIEZ &, (B 50 &)

(1) REICBRESER Lza#IE, LA COREBIRBRZIHETHL D, B2 HE
BRENEEUTED, ZDEEI(®) www( > gfto'ﬁ‘ﬁ#ﬁaﬁwﬂfd‘é

dj(t) = (BN —W)I(0). (X1)
i1%%% ﬁ%t%ﬁ% & DI DEFREZE LA NI RKR L & vy, (10 &)

(2) BRFR— RS-V EERVTHEENSEE TR0, Bty b EEE I WA HE
FEFRIE v Th D, AT R O TREE PSR TV A EICEEAET 5 2 REBLLE D
W, TRbbERELAERREZTRLAEY, (10 &)

(3) COVID-19 iz THRIIERIMDT — & b, ReikB L% 3 Tha LHEESHh
Too BEHE 1 ADDIRE > T, BREFOAD O = OB IC BT 5 £ TIof H A
MHPRLESLEITHELRZS, RB—BHEY OEERy=0.1Thb. EEATOAD
aﬁH&iki%SXMﬁtkﬁmL«H%Kﬁhmeuﬂ=13kbf%wﬁébnuoﬁ)

(4) X 1ITESS FHIIBRERBICETHTTEY, BEOTRICIZES 2V, i

TN OB R LSOZBAT 528, L0 EHICIESE)Mar FES E THAT 2
.J:I(t) B AR DREEYE LV OB T D, a® R, B ¢ 2T L 0 S, 1D, R()
2R LR EV, (10 &) :

(B) UZTFUEERTAI LT, BIEDEEE S (1— HBICMEIT A=A TREIC 25
TTREZEZD, T TAIBREDGEERRLMATAVETHY 0< F <13+, &K
IR K 2RREHE T LT U 7 FuonEfah, Ry = 3DRUEDFITAZHIET 5
BICHHLZ L&, fORMEZSHE LR EY, (10 )
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BFD (1) ~ (4) ORNZEZRIY, (350 2)

(1) ZHiEidn2E, #Ee LEBIC>WT, EMESRETom %375 C
K2 BB GND LB LRI, (£5 A, 510 H)

(2) 1 EEOEYICHTHLEOMALENIHRAER Y EERS 25 ) AT
T T VT IGEEBNT, I 7BROLSA TR AERAWET ALY XA
NHRHEEE ) —F (HR) Py (GB) B Y TANELTEH LoD
TEA LA &V, (BF 15 &)

(3) EETREMETIIBITAZ Y »F X0 MEFTIZ OO T T ORMBIZE
RS, (B 15 1)
(a) BB FHRIRBATICBIT A= U o F A 2 M & 13— F% 2 >0
FHA LR, 9 R)
(bY =¥ v F A2 MEFNIZERBER FEE 2 28T 2 Xy, 6 5)

(4) AENEIERy R T —J 2O TR TORBICEL 2 S, (10 &)

(@) 74— RF74 T =TS OEEKNRER Y U —27 1281 5 i
Wigs 1 >Ry, 6 &)

(b) (a) DAEFLHNGER Y P T —2 BT AEBIZMBLZE, 6 /45)
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RO (1) B (3) WEXREY, (550 &)

(1) E5%E#x =sinyDFE Ay =SinlxbRT 2 LIcT5, =L, —%s;:sg“@
HhH, ZDEE, KD (@) 6 (o) KEZREIV,

(a) ZERDEEN, (54)
(b) LExDBfE LTRORE, (5 K)

(¢) ImI ZEpsppinan, (5 4)

x—0 X

(2) WHmHRN

dy_
dquy

ZYIOWTHES RS, 2L, TiG&ty(x=0) =12+ &95, (10 5)

(3) w5l = (0 D)edr. coLE KO @) Bb () KEXARS,

(a) A2ZRDE IV, (5 5)
(b) sinx,cosx%x =0DEPY TEFENEFNT—F—BE LI, (10 4)

(¢) expCed) = S it 5, W BEFIERDARE, (10 2)
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