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Human activity and appetites have weakened Earth’s resilience #', pushing
it far beyond the “safe operating space” that keeps the world livable for most species,
including our own, scientists have warned.

Six of nine planetary *2 boundaries—climate change, deforestation, bio-

diversity loss, synthetic *° chemicals including plastics, freshwater depletion **,

5 use — are already deep in the red zone, according to a landmark

and nitrogen *
study released Wednesday.

Two of the remaining three — ocean acidification along with the concentration
of particle pollution and dust in the atmosphere — are borderline, with only ozone
depletion comfortably within safe bounds.

The planetary boundaries identify “the important processes that keep the
Earth within the kind of the living conditions that prevailed over the last 10,000
years, the period when humanity and modern civilization developed,” said lead
author Katherine Richardson, a professor at the University of Copenhagen’s Globe
Institute.

The study is the second major update of the concept, first unveiled in 2009
when only global warming, extinction rates, and nitrogen had transgressed *° their
limits.

“We are still moving in the wrong direction,” said co-author Johan Rockstrom,
director of the Potsdam Institute for Climate Impact Research (PIK) and a co-
creator of the schema.

“And there are no indications that any of the boundaries” — except the ozone
layer, slowly on the mend *7 since the chemicals destroying it were banned — “have

started to bend in the right direction,” he told journalists in a briefing.

“This means we are losing resilience, that we are putting the stability of the
Earth system at risk.” The study quantifies boundaries for all nine interlocking *®
facets of the Earth system.

For biodiversity, for example, if the rate at which species disappear is less
than 10 times the average extinction rate over the last 10 million years, that is
deemed *° acceptable.

In reality, however, extinctions are occurring at least 100 times faster than
this so-called background rate, and 10 times faster than the planetary boundary
limit.

Thousands upon thousands of chemical compounds created by humans — from
microplastics and pesticides *'° to nuclear waste and drugs that have leached *'’
into the environment — were quantified for the first time in the new research, and
found to exceed safe limits. Likewise, for the depletion of “green” and “blue” water,
freshwater comes from soil and plants on the one hand, and from rivers and lakes
on the other.

An important finding of the new update is that different boundaries feed off
and amplify each other.

The study examines in particular the interaction between increasing carbon
dioxide concentration and damage to the biosphere, especially forest loss, and
projects temperature increases when one or both increases.

It shows that even if humanity rapidly draws down greenhouse gas emissions,
unless destruction of carbon-absorbing forests is halted at the same time, rising
global temperatures could tip the planet onto a trajectory of additional warming
that would be hard to stop.

“Next to climate change, the integrity of the biosphere is the second pillar for
our planet,” said co-author Wolfgang Lucht, head of Earth System Analysis at PIK.

“We are currently destabilizing *'2 this pillar by taking out too much biomass,
destroying too much habitat, deforesting too much land.”

All the boundaries can be brought back into the safe operating space, the study
concluded.

“It’s just a question of setting limits for the amount of waste we put into the
open environment and the amount of living and nonliving raw materials we take

out,” said Richardson.



Hotly debated at first, the planetary boundaries framework quickly became a
pillar of Earth system science, with its influence extending today into the realm of

policy and even business.

AFP=JIJI, The Japan Times
lHumanity pushing Earth far beyond ‘safe operation system’: study,September
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B3IM kome (RE1~30) 0%l II' -~ ICAILD DI i b3 4 72 M9 the evening we met, we could not help falling in love with each
box, TRNEALTOO~@DD I bbb —D>F DN,

other.
@® On ® To
1 II’ the student is ready, the master will appear. ® TFor @ Till
@  When © Why [l 10 She has watched as many movies in her university.
© Where @ What @O as nobody’s @ so anyone
M 2 you ever been to Huis Ten Bosch? @ as anybody @ than anyone
@ Have @ Do [ 11 T wonder if you could give on how to bargain this furniture.
@ will @ Did @ good suggestion @ some good suggestions
il 3 Tam making E rice crackers. @ a couple of suggestion @ good some suggestions
@ for Alex @ on Alex [ 12 The way I see it, if you want the rainbow, you get to @ the rain.
@  Alex @ to Alex @O put up with @ put with for
84 You have studied more not just for examination, but to increase ® be put with @ put up
endurance. [ 13 Critical and curiosity are the keys to creativity.
@ had @  would @ taking @ thickening
® should @ did ® thanking @ thinking
[ 5 You E memorize all the names of drugs because Grace, the Al nurse 814 The old lady happens to be a Nobel laureate.
will take care of it. @O to next door to us © in our next
@ have not © don’t have to ® next door @ by our next door
@ ought not @ don’t ought [ 15 Life is what happens when you are busy other plans.
M 6 Airis not to read, but . @ to make ©® making
@ to breathe © the breath to be taken ® make @ made
@ taking a breath @  to take breath away 16 He moves not forward, goes backward.
i had we reached the university than it began to rain. ® who @ which
@ No time ® No sooner ® why @ when
@  Sooner @ The moment 17 When life puts you tough situations, don’t say “why me”, say “try
f 8 The only real mistake is the one from we learn nothing. me”.
@ what © which ® down © about
® when @ whom ®  with @ in
f 18 Watch your diet, what you eat.
@ are you for @ you are for

@ for you are @ for are you



19 You me to attend the orientation, as it was my first time.

@® could be told © would have had told
@ would have been told @ could have told
20 Imaynot where I intended, but I have ended up where I intended
to be.
O go ® have gone
® went @ be gone
M 21 1f1[ 31 | you, I would not let him join another club.
O is ©@ Thas been
® be @ were
f8 22 Write your essay that is worth for the readers.
® reading @ to be read
® toread @ to reading
M 23 Your degree is just E paper, your real education is seen in your
behavior.
@ a couple of @ a sort of
® akind of @ a piece of
M 24 Life is than one big to - do list.
® most ©@ more
® much @ great
f8 25 When I flew to Manila last week, I @ in Cebu.
@ changed flight @ changed flights

® was changed flights @ would change flight
[ 26 I am so to know that America’s Got Talent selected you as a

finalist candidate.

O excited @ very excite

@ alot of exciting @ to be excited
[ 27 There is no like the present.

® moments ©@ other

® a gift @ time

[ 28 Live as if you to die tomorrow. Learn as if you to live

forever.
@ was @ are
® have @ were
[ 29 My girlfriend was doing yoga her VR goggles on.
O for ©@ with
® in @ while

30 Give the world the best you have, and you will kicked in the teeth.
Give the world the best you have anyway.
O gets @ have
® got @ get

EAM wosMox (MP~I) METEFACEKICARSZ L5, () WICHEY
REEE LT HOANR IV,
M7 Your time is limited, so do not waste it living someone else’s life.
=Your time is limited, so make full use of it living ( )
( ) life.
4 If you want to go fast, go alone. If you want to go far, go together.
=1If you want to go fast, go ( ) ). If you want to go far,
go together.
2 Don’t be in a hurry. Don’t be worried about it. Smell the flowers along the
way.
=Don’t hurry. ( ) ). Smell the flowers along the way.
BT Nothing can beat me. It is a piece of cake!

= Nothing can beat me. It is as ( ) ) pie!

EEM ol MF~H) OAKEICAI L5 () NOBEMIC1FEEZEM
L, WO Z, EXEFEASERIV, MEMMRICIE, BRLEELZTLA
T5Z L,
BAd AECBIL2ECLVWIDR, BBOEICEASND,
(of your thoughts, the happiness, the quality, of your life, depends) .
A H2FICEoTEIATEH, BOFICE - TXER,

(man’s, is, one, treasure, man’s, trash ).
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"KOD~OD 5 bhe %<, [ 15 |
@ COq @ NAD+ ® rra—=x
@ TFAD ® ATP ® =&/—n

M5 T (b) I, B 4 TERLETET L CAlTbrWEERIGT D L
T, ERMZERKISICAD, ZOWEE L TRHEYRLDE, ROO~OD
SRV NEeY: B
O vrrevEg @ VoA ® a7 FTILENLER
@ ansig ® 7~ ® A XV =EE

Bl 6 THIM (6) IZ2ONT, ZOERICBNT, BEMICETAZITRYETLSN
BZHTLELTRLEY LD, ROD~OD 5 binb—oR~,

D NAD+ @ FAD ® O
@ NADH ® FADH: ® H:20

B 7 THB (6) I22oW\T, ffFFRs = U EBEIKIC & v 4 U= NADH <° FADH: 78

NAD+ X FAD IZ£E#i S h iR CHRINEN 2 =XV F—F AW TATP 2567 5

RIS A AT 2D VAR K,



B8 Tl (d) ICoW\T, ROTENDOZEM U TRELROEL RO BAR WETEERO B EIFCET 2RO W - @) OXEEFES, B (R 1~8)

Z, TOO~®D 5 bLhb—oE~, W& Z K,

RERADSIEIRRET & 722 B354, MBI & 3 RENARE & RS ME NS, /R (A DNA %Y+ 254, 4~8HMN D 45 HEDHILRFI 278 L, DNA © A&
UfRMiigIE, I k2 R 7 CHEARLNRHEZT TEEDT £F L CoA HVEMR AT 2R TH D AT 5, TOROEITIE, GIKSH 550
S, ERX—EECHMSND, 7, IAREARICEIEAD 2 & T, HHERFINEVNCHIN & 22 5T Y, 20 & 5 et siesl % BLg &9,
TRAX—EAECHH SN D, Eho, 2ARDR Y LAF RSB ET B COW S D 70, Bo X S I
© VU IEE @ T7TI/m ® arAFE—V EBICIZE AR R R % b - 7o — ARG BTED, D
@ 7rE=T ® R# ©® 7tV THIWF L7- DNA W &, FIU TN L7251 DNA Wi 2 RET 5 &,
@ Zr=a—2 e O S 5 LA T3, 22 LD BEFR AR

4% & DNA W L5 L TiifE L, Mz DNA A TE D,

202] § J20-T

; ALAGGHT:
---TTCGA||A-""

BIODNAKT i LB E




M1 oseEdoZm [ 2] [ ' | e TiEEsmy s thEngz L, M5 scEdozem [21-1], (T E BBOMBAEDE L L TR BN

M2 cEhoZem [ 19 | oS T EsRblS REE, KOoD~0Q0 5 birb LO%E, WOD~Q0 5 bns—oE~, [ 21 |
O,
O FuoE—HF— ® RNy FRo—»ih @ TIFR—F— O ®mIk % £ /L A DNA
@ A~mr ® FIA~v— ©® VTLyH— @ Bk NIFVFT 57—
@ ravwFr a R ©® SNP (A=v7) @ BRIk TITAINR
93 Elit, DNA O &k 2 AMIR L= b D Th D, LERB LI ORHRO @ Ak % 4 L 2% DNA
Zefil [20-1] ~ [20-3 | 104 Cld & 23 OMAG DY L LTRbIEY 2 D4, ® ik NIFVFT 7=
KOD~BD 5 Hhrb —DE, © ik 7523 F
@ —ARH ¥ A LA DNA
ORI E: AFED FARES — A8 NIFVFT 57—
@ ZeHiE FAREA AFES @ A FFAIFR
® ZeHi A F RS ARED Bl 6 FRmiconT, BEFOEACHT LM S LTR>TWEBO%, koD~
ORI NTF R AFERED ®OD 5 b b —DE,
® FiEE KFEREE HHHES O WIS HBEFEATIE, 77a"r 7 ) vnk LiFnsMEz Av
© i HAREA KFERES BFERLLFIH STV,
@ T A FRES FAREE © HEOWETFEMHZ AT A LR % B UGRS3 2 LT, 534
TR NI F RS AFES JCHE T2 EAT 5 2 LB TE D,
®) HMOBE T EMIICEAT 554, HALELWRETOBEVRELE LTiEELL @ RIBE LD AT T AEEPCHA L%, BIRORIET2RA LINAT 2
DNA Th % A ATEAT S LN, [ Y ] & LTRBEEkK L, RO THEENEE Y, KBEICROIEE TRV AEND,
® [21-1] DNA Th 5 [21-2] 73 &< b s, MBI O R R HE O BZ T 25 A @ BVAE~ORETFEATIE, IREMITHS Y KV — M HNORIET 2 &
HZEICEY, bEbLOMBOBENREENELT I E [ 8 | L, LDNAW 2 AN TIE, =F YV HF A b= R L > THKICI VA EE 5,
B4 scEdoZm [ v, M TR E DM R T ENE X K, ® KIE~BHOBIET OBA B UMl 1 & RO B iE, SEAIm

MR FE2FH LIZHER D5,



Bl 7 FMIEICOWT, A BR T ASA T E L K 2RI 5 ik e LT,
GFP (#ktad itz v /37 E) OBEFVHNONDL ZERH D, GFPICBHT 5
e LTERoTWEBD %, KOD~OD 5 binb o~ [ 28 ]

@ GFP i3, P LIC L > THY v 7 T 7 DR AL il CHEES L
2V RIBETh D,

©® GFP I3, #OMRE T2 L EacE %75,

® GFPET&MA LI EWE BRI - L 3EEIESR TS,

@ GFP#HET# HMOBETFICORTFS 2 LIck - T AX T H Vs H
DEEGINES 5 L) TEBETH LB TE S,

® GFP#EEFZLR—F—BEFELTHAVDZ LICE> T, HHOEEFIHE
DHERRETND Z L TE D,

Bl 8 FMIcoWT, BIET#EIET 2 HIFCHET 2ke LTB2TWARD %,
KODO~BD 5 Hhsb—DE,

O HBARBEEENOT, REf RS- EERS AN L, HOOBIET %
R L AEBICWET DTS MRV,

@ HBHWEB ISR/ NS RNAZHAWVWS Z & T, mRNA 245 L7120, §
REMELEZY LCHMRIETORABERO SEL2LE/ v 7T T R
5,

® DNA DHEDREFIEICH T, ZHRERE /A U SRS TWi 7 & & i
WDz LickoT, BNORET2RETDHME ) v 740 L0,

@ KB/ L EHA LT, BHOBIET & F—0 DNA B2 HEEL, 2R
LR n—=0 Tl g,

® BIRLVHERSI RIS BADE SR 200 T I v —EEHTH LT
13 F TS OHERS 72 1 & R R ORI IR T 5 & PCREE V0,

FEO5M EMOSREL AERICET AROCEL TS, B (B1~T) I0E2 L,

HEROBE LD% 1Y, SESERMEOMN THEBDLITHEY, bIRTHAEETD
WMOEE Y % LV, b BB PR & L BICB Y b5 T
Y YRR, F7, RE, BE, BKO=olKBIESNS XS, AR
Thhs DEITE[25 ] L,

AR DA b 2 OBEICEIS LB M E ST MO E L E Y
BALF—RL0 D, B EOAL A —DERDDRERER E LT, ERAR L ETY
KRB D, ERARD 43105 5 HIR CRIET B AR /S A — 213, T LIRS
EOE D BIROCHICH NS T, BT — EHMSHA — - -
NENTDIACT B, BHE - B RBCIVTRI & B0 B 5 I,
BT %, — 0, WETHEICHEERL, LICHOZVHIBICIE, A5y
19 % ERARDDROCHITICIE, BROAL A — ARFET 5, BIRO/ A 4 — 2
X, B BV HUBC TR L, A ET S WD,
EBIZ, FRDAA A — AT, ERKEAD 72 BRI 2 6 2T, 4R AR
AT T et IR 8 N e B B2,

AARTIE, QRIS ITATIREETFT 5, 20w, MEICIE TR RIC Ik
RBRICATT B3 A — ADEAET Do T D XD IS F— B0 % o3
EV ), BEE 2500 m (iEIC o T DL, BHNEFTTE R LoTLDEN, 20D

BAAEF O LR% Lnh, THEYEEOR s Lnd,

M1 e ozl ~ (M T E DM R A E TN K,
B2 scahoZe [ 25 | IcS TIHEARGEYARTHE, KOD~OD 5 bAb—o
E R
@ 8 @ @ ® e
@ fif ® i ® Hifd



M3 o ~ IS T E B HOMAADE L L TR bIEY M7 FEEICoONT, BESTROREGAETE L TRLEYS2b0E, KO

RbDE, WOD~OD 5 Hhib—M, D~BD 5 b oA,
O F—s @ 7+ ® AFrTey

O FHEHA R SRS PR @ THAHFx ® #7/%

© kK FRERT AR SR A

@  FHEmHE SR FRSERT bR

@  HEMH HRE b B bbb

® B Bt FHEEMTAR

©  HEIEMHE FHEA bt bR

14 st o e , M T EDBOMAADEL LTRLIES
D%, ROO~OD ) Hib DN,

@ WA A

@ AR (LRI

®  EHIERAK RS AR

@  EEIEAAR (TR

® Bk R A AR

©® Bk {EES R

M5 et ozl ~ T EDEOMAGDEL LCRLIEY

BLD%E, KODO~OD 5 Hhrb D,
@) S NAVra AT v VR
@ I Y RZ 2T T
® A7y YoF VRS
@ A7y YRS VAV
® Yrr7 LA A ATy
® vvr7 AT v Yo F

6 SR zem KU TEEDRE LTROELRLDE, KOO~OD
5B DM,
O N @ TR ® ®E
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W B R B, Y HE

(r—oHmEES [ 1 |~[ 13 ]
(st @582 (7 |~[ > )

FTI1H KoMy (M1~ 82k 2smER, [ 7 |~ A |»

Wi, mEFrzosHIERzED T X L,

TRoOX I, Bl bEoSA ATHEREBICHZERE m kgl OWiE
N, EHA A () OWL L RAEICH > THY B, B AT
THOR CHOMEICKFERFMICHEEE L (m) Z0ERL TS, &
KEIHE»SOOEmENRADOYS ThHLIAHE LOR BA@E L%,
SHICEBEOLLIH WHE EOR CHOHE L (m) Y, REBNIC
AR DTHEIELE, 2720, fil AC L il CD 3o 2 Iic# AL T
b0 L L, ME LM COMOBEHESAEKEL p, EHMEEO K E
&% g lm/s?) 215,

Bl Miim CD#REIZLEZEETD, R ACBTIWHEONET XV
¥— (J) & g L, m OMANTEYE,

B2 MEASBEAEBLEBRMOED XL X —0MiE (J) &
& (m/s) %, g Ly, m 005 bLER SO EANTRYE,
T ESE WSO Pk ¥
&
M3 MR A CErlmilBLAEBMOES (m/s] %, g L, m 605 H
VER b O ERANTHE,
4 wEPHMOHE O CPLADETBBLELEE, BEED
Lo ThbNENEHTRALF— (J) LHEBEEK u %, g
L, Lo, m, 605 LR E R b O EZHOTERY,
Kbz = XL % —:
B FE AR 8

B2l woxHExzHEAr, FTOMH (B 1~4) &2 L,

TR EBD, BFE S0 FHEEKMEK 1.00 (mol) 206 72 % bk
M2A&HV, A > B > C —> D — AJEICElLEEE, ZKE
¥ R % 8.3 (J/mol: K) &9 5,
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M1 A > BIZ{THHEET, KKEFENEToBRE (J) 2K E3M koxEEFER, LUTFORN Bl1~4) KEX X,

RLED HDEIRLOE, KROV~OO5H05— 2B, W £ (s) IS0 BB x (m) 0%y (m) 28U FORTRE S
|I| X105 [J) Wi s,
®© -3.5 @ -2.5 y
® -1.5 @ 1.5 y=2.0sin50n(t—ﬁ)
® 2.5 ® 3.5
ZOERKEOEMIE [ 5 | (s) THY, HEE[ 6 | (m) THD, EFEIOE

BRI D 1T (m) Thy, HZIL (m/s) Thb,

M2 B — ClIZZ&IbT2BRET, KBTI ENRETORE (J) 2%
L7 . ZDBBEERDLOEZ, KOD~O@®D 5 L b — D5,

[2 | x105 (J) 1 [ 5 |t sb0r, kOO~DEY— >,
O 25 @ 5.0 © 002 ® 004 ® 02
® 7.5 @ 10.0
® 12.5 ® 15.0 @ 04 ® 1.0 ® 20
@ 4.0
i3 A~ B > C —> D — AOEMLICEY TREPIEICT 2 [6 |Icddsb0r, KOO~DEY— > #,
H24F (JJ IV, RbEERLOE, KOOD~ODH L
I R @ 0.02 @ 0.04 ® 0.2
[3 ] x10° () @ 04 ® 1.0 ® 2.0
1.5 3.0
v e @ 4.0
4.5 6.0
9 @ ] WCHENT 58 0%, ROO~DLY — 258,
® 7.5 ® 10.0
® 0.02 @ 0.04 ® 02
4 ZOBEBEOBAYDE eiT W< H0, KbEARLDOE, RO @ 04 6 1.0 ® 2.0
D~OD > Brb —D@E, @ 40
[4 (%) .
© 5 ® 10 4 LT b 0%, ROD~DEY — 2 8,
® 20 @ 25 ® 0.1 @ 02 ® 0.4
® 30 ® 40
@ 1.0 ® 2.0 ® 4.0

@ 10.0



BAM koxFEEHA, FOM (B 1~4) WELL M3 wiha I LT, MR e R CEAS (n2) TRESPHHROMEELFL d (m)
DFBERER T O T oY —I2FITHA L, 20L&, fAShIHD=a

HRARTTR S (m2), WARORINE d (m) OFATEAR D > 72— 22 L B V (V) TP OBEEN Bh RVEHRDOE, KOO~@D 5 B 5SR-S,
DEMEFEINCHEGE LT, BRIz T, HEOHEEE ¢ (Fm) &L, ko L, BEEOLFEEFL2 LT 5. v
NEET R CX 2 b0 L5, o Z o I ® = ® :
M1 ZOEBREOAGHRAERIN by BHEYR LD, KOD~BD H Hin
|4 3V
Lo, [9 ]V ® = ® v @ = 2v
S S 2S S
O = @ 3 ®© 7 @ 3
B4 ZOEEID, 20030 F v H— 2RO EA % GbE ISR & X,
5 e = @ 2 &s
2d d d 3d 2 F U I AEEITN B, BhEYE AR L0E, KOO~QDH L
M2 —ooLTF L —OERRLEERERERNC b, LMY L 0%, K Moo, 18 ] (V)
DDO~®D H B —>F oA, O % ® g ® % @ g
BERE (c
14 3V
sV sV 25V sV ® = ©® v o = 2V
® 2 ® 7 ® = ® I 2 2
esv esSv 2eSV esv
© © = @ = v
wE [ 11 ] W
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ETE5M %koxzEzFEHR, TOM» (B 1~6) &2 k.

LIEI VI KD EROEETH S, IV i, LITRT L 91T
EHIMEEZ R E AL, MR d (m] OFAT 20 PQ PIZH T 87z, WA
X BERITHE, BHEIC Lo THEURZERPOA AL S AE L, MiEHsE
LTHT Lize UL UL, BT LTI M Rl LESE R e (C) &M
LTz, 2238, A% p (kg/m3), % rim) O/NERE L, EHIEE % g (m/s?)
ET 5, F7, NERICE K BRIBHLOK E 1L, BROTEIUTL S DEAWE R TR
I LIRS ES p (N - s/m2) & OEE v (m/s), WEOERE r (m), MAEE
zx%AWT B=6 zprv IN] L#E, EXOFNIWEL TLV,

1 O O KU
T 1 i 2 i 3 i 4
S (C) | 3.21X10-10 | 7.99X10-19 | 9.57X10-19 | 4.79X10-1

i)
A

1 RAAvTF SHBENTWIE, 1 SOMEOREFZEE L, Z oM
A3 RE L=, SEHF I —EDEE w (m/s] TETF LTV, DD
MWMEOWE w (mls) % p, n, g rxHVTEY,

WO HE & (m/s)

M2 WicAAvFSEMUTEEXMML, WKMOERMEE Vo (V) 2Lk,
ZOW, WHOEOEME ¢ (50) (C) LT 5E, WMENER»HZTEHOK
x& (N) #d ¢ WEALTEYE,

TN EENLZT L HOKRE S (N)

B3 REICEINT 2BEZ DL Y &I, WRFOBENEE 11 (V) 2L
LA, R n (m) OIS EAEBZ IO, ToRHEARE LRES v
(m/s) T—ELRole, WITHRMOEZEE Vo (V] ITLz& A, FEkICE
FEHZIICH, S w (m/s] TELRoT, ZOEXIMHEOFE N (m) &
o8 n, v Vi, addbUERLOERHWTEY,
< WO EE (m])

B4 MRMOEMELE V=0 (V] IZ LR, WEOFEn (m) 20, 7, & WD
2 BE L D& W TRYE,
SO R o [ 3] (m)

6  RICHTENHIET D RO ICEMELREI L 25, EZL W (V) &
Sle, ZOFE, WHEOERRE q (C) Zp, 1 d g w VBOIHLUERLDE
TR,

- MO EK R g (C)

B6 [FUEELHNT, HEOMBIIOWTEREEZHE LR, 1085
[Zigolz, ZhbDENLERFER e (C) AT 3 THEER &L,

EaER e [¥ ]
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RIRE RoOXEXRTAUT, FTOMWIEZRIW, 728, MR RMEfc 1 BHREEICBT 2EHEIN R T REFE LB LDaIa=r—2a 0D
AL S, HIEWIZDONWT, BART-0E 2 % 400 FLANTHR~72 S0,

Bl oo A L AEGE FTOERIZB W TALEE G DR DMEN DL

20, — NTCMAERZIFRADOR O ER, A LA LEND 2D B2 FHEPHIGEGEREIE SNS E~BHT2EROERELT, Fokrk
TR Z EEHEER (F—— R —X) 7252858 Hb0&FEN SNS ETR O ENEZONDD, £, HRENEFM (F—FFx—r3—) THHZE, BFE
Xk te, TR ABRERT S Z L CHRICMER TRt L H L LS 725 e ED LTS TV D)vE 400 LN TR~ Uy,

bTRY, BEERTAEE OB E /e T 5,

JAINTIE, EKOEMFEL L TERICED Y AOMIZHPbERETY > &
REBBEEE, TNERTDORHHRE, TLTRICEV BERALLT
DEEMER LI L SN TWD, £z, F—LEREO—BE LT, ERIEFE L
BEEAGEZEE, B0 - ZRREE— AT 5, Sttt oBfE, &
FIZTEDOHEREZE LB DTDOEIZETH2HEWEHRILETHY, &
BEOBRPFHOBE L OB LFIZKEED Z ENREYTH 5.

UTEOHEHIML, HOBMBHERIIEEE LI L O, EMELHEE, WE - &K
B EEEFICS — b F— =& UTEBRICD 2 Z E AR STV,
ZO XD, HEIETOMAEIL, HRIBmD A = X LFFECH B RS O -
R LEDZIGITED Z L &y, hFDaIa=lr—a VRENITEER
HiELBEZ DN TNA,
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P. 2[F#40]
PREBIGERR HALEKR(1A-128) KERBRIREEERE>
THET, 2T, BEFA HEB)

P. 6[Z£248]
FRIEBELER BALEKR(1A-128) BRETBIREFERE>
T2 EEE, £

FXIEIY, a, =315+ (n—1)-7 =7n—322
a, WA ELRDHDIX Tn—322<0 LV n<46

[ass ==7, a6 =0,a47 = 7]

LT, S, B2 bn X n=4546

7

c(1—a)

)

ca?

Olo|lw|lola(s|lw|N]|—=

Sp DIRMEIE Sy5 =545+ (=315 — 7) = —7245

[E71%, Si =346+ (=315 +0) = —7245]

©o|lo|vw|(lo|la|s|w || =

2.7

m|5

A

1 11 1
ZORBIOE n B, ——— =~ (— - —)
BHI0Fn 3n(3n+3)  3\3n 3043

WP B n HETORMIL,
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*
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P. 14[ZE2E0]

FRERILER FAEE(1A) KERRIR<EERRE>

P. 22[F2#0)
—h%2iR

P. 28[FE 83
—i%BR A2k (BAE) RARBKRKLER>

TEMEHE, £ T#EaSa=#~—2av ], TINRE-RET) TR T, 820, HFA HFB)
1 1 7 RBES1IETIL 1 1 2 1 3 4 4 4 1 5 N | |
2 9 ~ TEYHAb— R, BEOS 5 2 6 2 7 3 8 4 2 5 22=qa,32=b,3z2=c LT, BETIL
3 1 17 w2k 9 3 10 2 1 1 12 1 3 1 . _ 2 e o 2 _ 2 32 2
” T Tt AR ERRE) 3 ; ” 3 e . p ; s 5K =a’+ab+ac ab1 b - bc — ac fc c _16(1) b%? —c? — 2bc
5 3 + FRERE. RERE 17 2 18 2 19 1 20 3 5 5 =2-3-31_2x32%x32=2-3—=-—-2=—-——
6 4 bl BE 21 2 22 1 23 4 24 3 6 2 3 3
7 2 * BHIR. 0 &YH 25 2 26 1 27 4 28 3 7 4 log1o3 _ e
8 4 9 | TFO45FY— T FI4SFY—Vavs 29 4 30 2 31 4 32 1 8 2 10 =XELTHARNEEE DL
9 1 i Bt 33 4 34 2 35 2 36 1 9 3 log; 10"°8103 = log;;, 3 =log;o XL V., X =3
10 2 a AESOEY 37 4 38 4 39 2 40 4 10 5
11 5 i 247U 24m [ 4 ‘ y
12 3 B Ao 7 4 12 5 10981002 =y L LCHHxE ED L&
13 5 S ARL—E— 13 2 | 2 1
I 10081002 =] 2=-1 2=1 2=1 Y, v=+2
14 | 4 | & ERRY your own by yourself | 2 0810 08100 2 = 510810 0810 V2 = logyo V2
15 2 P EXGEERTF % ac 15 4
16 | 3 5 RE=AH. RE=A A& , 16 [ 4 1008012 = 7 L U CHAXIEE LD &
Don’t
17 1 57 BHHR GRIEF) ontworty casy as 17 3 . ) 1
18 | 4 | v [HRAATFosGRET) . AYIRGEET) ELG 18] 4 log1o 1079601 % =logg 1 2 = —logig 2 =logo Z& V. Z =3
19 1 T FHRM—V R * 19 1
TSN logp1 2 log 2 log10 3

2(1) : The happiness of your life depends upon the quality of your thoughts. 2(1) : L 71 Mo7T v 1078012 < 107081005 < 1070810
22 1 bl 22 5 § .,
s R SR B SR n B LT B L
=z p One man’s trash is another man’s treasure. = 2 106 - (0.96)5 ) (0.98)’175 < 6x10°
25 3 25 | 4 WA D % & D &
;3 ; zj 2 log1o 106 + 5log10(2% x 3 x 1072) + (n — 5) log10(2 X 72 x 1072) < log;0 6 + logyo 10°
28 1 28 1 6+ 5(5x0.301 +0.477 — 2) + (n — 5)(0.301 + 2 X 0.845 — 2) < 0.301 + 0477 + 5
29 | 6 29 | 4 6+ 5 x (—0.018) + (n — 5) x (—0.009) < 5.778
30 2 30 3
31 3 31 4 6 — 0.09 — 0.009n + 0.045 < 5.778

32 1 0.177 < 0.009n

38 s 196 <n

34 2

ED ! 20 4%

36 3
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P. 32[F#40]

P. 38[FF4]

P. 48[ 4]

—iER ARk (BEE) MRARBERKBER> —fiiE 1R —fiiER
TEREHE, %) TEMERE, £ T IRELHE, WHE )
1 2 7 il 1] 3 7 HAL Y XRISTIREYAABDEB TS, 23F) L RAGHEMD Ly tan0 OB, WEEMETILF—150 DREEETBE, mgL, tano
2 3 . 2 . « 6.25um HL<IE, 0.0625 2 6
EIE7VESY L Y E=1.3 24 i = EH BT RILE— AL,
3 1 3 [BFE| o #1E 3 2 plte L tan6
4 S 24 4 | 9 | = R () FRIHTHA) 4 | 3 = mglitan
5 1 Eéggggkﬁsx@gﬁd%tg 5 4 %+ AVR)> 5 | 2 A ALHB IOV TONEMIFLX—REDKRNS, 5B SHTEMEDRSE v,y EFBL,
6 5 ° 6 1 2l ?”’ﬁj) 6 6 0+ mgL, tan@ =%mvé+%mgL1 tan@
L 2 = 7] 2 | % ATl L $oT EHTALX—OBINE AK (3, HETFLF—ORDBEFL
4 8 4 6 2 ERE RAARELR e 7 AK :%mv}; —0=mgL; tan6 —%mng tan @ :%mngtanO
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