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Unit 1

Mathematics

About This Unit

sojjewayle | un

A3

In this unit, the recent development and application of modern mathematics
are introduced into two fields. One is Game Theory which is a powerful tool that
can explain and address many social problems. Game Theory received special at-
tention with the awarding of the Nobel Prize in economics to Nash, John Harsanyi,
and Reinhard Selten. Now it has been broadened theoretically and applied to many
social problems. The other field is Digital Signature, which is the latest focus of
mysterious cryptography studies. In text B, many current applications of digital
signature technique are illustrated. By reading the article, readers can understand
the basic concepts and principles of Digital Signature and may have a keen inter-
est in furthered cryptography.

Text A

Game Theory

1. Background Information

1. Avinash Dixit and Barry Nalebuff: Avinash Dixit is Professor of
Economics at Princeton University. Barry Nalebuff is Professor
of Management at Yale University’s School of Organization and
Management.
Pt - SRR R SRR 2T E Bi%. B - W/RE
R K FHLFEEZ I E R AR

2. Game Theory: Game theory is the mathematical analysis of any situation
involving a conflict of interest, with the intent of indicating the optimal



choices that, under given conditions, will lead to a desired outcome. Although
game theory has roots in the study of such well-known amusements as checkers,
tick-tack-toe, and poker—hence the name--it also involves much more serious
conflicts of interest arising in such fields as sociology, economics, and political
and military science.

WA, ARRARAM SRR, BREAKFN -0, EBHARE ISR
EHMERASZRFEERING %, LESEFN—AEESF. BalEE
W, %%, BRFEXA. WEILBE, BUG%E. EELBAMXMREE
FHTATIZRIM A,

. zero-sum games (Para. 1): A situation in which a gain by one person or side

must be matched by a loss by another person or side. A game is said to be a zero-
sum game if the total amount of payoffs at the end of the game is zero. Thus, in a
zero-sum game the total amount won is exactly equal to the amount lost.
FEZE GEAEREE), —AR—HRBEBRSIES—ARF—TH RN
JRTHE .

. Princeton (Para. 2): Princeton is a city in Green Lake County, United States.

Princeton University is a coeducational private university located in Princeton,
New Jersey. It is the fourth-oldest institution of higher education in the U.S. and
is one of the eight Ivy League universities. Originally founded at Elizabeth, New
Jersey in 1746 as the College of New Jersey, it relocated to Princeton in 1756 and
was renamed Princeton University in 1896. Princeton has traditionally focused
on undergraduate education and academic research, though in recent decades it
has increased its focus on graduate education and now offers a large number of
top-rated professional Master’s degrees and PhD programs in a range of subjects.
LRETG, EEMA, CTHFEEM, XPRERFBIAS (Princeton
University), Sk AEETLLR, FERERZ—, E¥AL
BARERIFEE.

. John von Neumann (Para. 2): He was a Hungarian-born American mathematician

and made contributions to quantum physics, functional analysis, set theory,
economics, computer science, topology, numerical analysis, hydrodynamics
(of explosions), statistics and many other mathematical fields as one of world

history’s outstanding mathematicians. Most notably, von Neumann was a pioneer



of the modern digital computer and the application of operator theory to quantum HEEEEERE—-
mechanics, a member of the Manhattan Project and the Institute for Advanced 3

Study at Princeton, and creator of game theory and the concept of cellular
automata. Along with Edward Teller and Stanislaw Ulam, von Neumann worked

out key steps in the nuclear physics involved in thermonuclear reactions and the

sofjewayleN | un

hydrogen bomb.

i - 1D - WK (1903-1957), MIFFIEEERER, SHHGURERYE
TGS SRR ER, YERGIRTFHEARIRE, 2Bt aEL, ¥
AU ZR, 1954 FRAXERFRZARIER. 1EH 20 g HEA
HE ¥R Z—, WESEEHE. MER. BIEFIESILA%E A
SRR EEAERAEEIE. HPE. SFFRN RIS S
TARHMTER. hFRER - EREAE, BH (BRRMZIKITAY (Theory
of Games and Economic Behavior, 1947) — 4, X R BRI P IS HEE,
EfEARBELF AN EEAZ—.

. tic-tac-toe (Para. 6): Tic-tac-toe is a game in which
two players alternately put crosses(x) and circles(o)
in one of the compartments of a square grid of nine
spaces; the goal is to get a row of three crosses or
three circles before the opponent does.

FF, —FRgER. HARKE—HFRES
WNE “x” 0 “o”, LARFIR—fT&EE,

. John Nash (Para. 8): John Forbes Nash, Jr. (born on June 13, 1928) is an
American mathematician who works in game theory and differential geometry.

He shared the 1994 Nobel Prize in Economics with two other game theorists,
Reinhard Selten and John Harsanyi. He is best known in popular culture as the
subject of the Hollywood movie, A Beautiful Mind, about his mathematical
genius and his struggles with schizophrenia.

298y - i, 1928486 A 13 HILATREFEBERILM, 1950 FRFE
B AR TR S A b e 0, 1951 4B 1959 SEERRA B TP
(MIT) $22 OMEER. AR ST 25K F R B0, XER#Bk L.
EFRAAER B A Z—, B4KD - #EREZEHHRVERIEKRIG
Z—. P EEEAKFTRNEERME, REFERR TR, &K,



fl X 255 M0 A EIGEWANE 2 /A AR b, rTLURE AR S B,
MTBFX 5 7 & fEX R SRR R, IR, EAMEMEP LA
BA IR DRI, WA ENE A, WAGERE =, 3T AL
ERAER R, TTREMILA AAREE R, I T ot ik, &0
ERILVH oM™ SRFRIE. ERFERIRMIFZ IR, #_EESIEM
X — W& b1, iAo S AR e R 2R
WHREKONER, EEMHFE X ERRM bR, R AR
&z BRI T B AR MW S B IR TIZ B T 21 2
FHEY, Y. BURY. ERERLFOUREE T RECWWIRIEHEA, 1994
FINH BRI TURR LT F R,

. Nash equilibrium (Para. 8): Nash equilibrium, named after John Nash, is a set

of strategies or actions which are dominant (or best) for each player in the game,
regardless of the action taken by any other player.

gttt , MFRAIEA TR, &R~/ RERIE, L2 - 4
v, E—AHEEERS, LRI FRRIEEREMA, HFEA-THEE
BRI B IR, WIZCRIE SR IE Rt dems . AR IR 24
NWIHERELE A 20 BIH A B B S Bt g, I8 20X -2 A sk i e S At
Wy, —ARERE AR, U HIEE NSRRI ARE N T
ISE B GRS B, SRR, HoAb AT A TR L IR R SR

. prisoners’ dilemma (Para. 10): In game theory, the prisoner’s dilemma is a type

of non-zero-sum game in which two players can cooperate with or defect (i.e.
betray) the other player. In this game, as in all game theory, the only concern
of each individual player (“prisoner”) is maximizing his/her own payoff. In the
classic form of this game, cooperating is strictly dominated by defecting, so that
the only possible equitibrium for the game is for all players to defect. In simpler
terms, no matter what the other player does, one player will always gain a greater
payoff by playing defect. Since in any situation playing defect is more beneficial
than cooperating, all rational players will play defect.

INEERE, MARRRIZIEG. WiEES R RRrdEF Mg AR
PERIGF, R NSRRI R R R, BAWEA S R
PR, [HELSERRIM M TE S, SRR E T, e NS UL,
Wk kAERNERE, MERBEENRERESERAS ., £ELZHN
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EW A, AR E T, NS 58 8ALa% “BiH° 55—
N H5HEH—EENAEET A, X, SETREEIE SIS REBL,
kg ShHLIX 6 AT RE 422 B ST ROV AT se i, AT o] BE S ol — AR
ATERIEER

. Cortés (Para. 16): Hernando Cortés was the conquistador who became famous

for leading the military expedition that initiated the Spanish Conquest of Mexico.
Cortés was part of the generation of European colonizers that began the first
phase of the Spanish colonization of the Americas.

BhOoRE % - BHURFEW, 16 (L5 RIS RIERA S R XM BEIFEARE,
DAHESE T 250 5. (Aztec) T 3CHH, FH7EBVE R PEF JH R b E 4.
Polaroid Corporation (Para. 16): (£ ) Emi¥a s, LA Eﬂﬂﬂ‘}ﬁi{%ﬁ*ﬁﬁ
HE2R

. Kodak (Para. 16): (%[H) A4 H, [ EERHIRAG™ i RAER RS B4

FERNALR G, ST S AL B OIS, EAZ0IES L B BTk b
A F, W55 150 LA EKFX , B 1880 £ arLAk, Fis—EHAE
SERERAT P RS, S ETTle, MY (LR ARRERDR
GREARZ T E. HAT, FHEa R E BN EGREESRAR ™ SR FIARSS .

. strategy of brinkmanship (Para. 17): Brinkmanship refers to the policy or

practice, especially in international politics and foreign policy, of pushing
a dangerous situation to the brink of disaster in order to achieve the most
advantageous outcome, by forcing the opposition to make concessions.
DAL, BRI TEAE BB BURRIIN TG A, BB ERBERL
HE RIS, ER BT RBNTEREE TR A H A TRLAEES, M
EEX TR Z

Thomas Schelling (Para. 17): Thomas Crombie Schelling (born on 14 April 1921)
is an American economist and professor of foreign affairs, national security, nuclear
strategy, and arms control at the University of Maryland, College Park School
of Public Policy. He was awarded the 2005 Nobel Prize in Economics (shared
with Robert Aumann) for “having enhanced our understanding of conflict and
cooperation through game theory analysis”. Schelling received his bachelor’s degree
in economics from the University of California, Berkeley in 1944. He received

his PhD in economics from Harvard University in 1951. Schelling’s most famous

|
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book, The Strategy of Conflict (1960), has pioneered the study of bargaining and
strategic behavior and is considered one of the hundred books that have been
most influential in the West since 1945. In this book he introduced the concept of
the focal point, now commonly called the Schelling point. Schelling’s economic
theories about war were extended in Arms and Influence (1966).

FEO R - Bk (1921-), 2005 FIETURBHFERREE, 1951 F£RM\IGH
RPLZFHHEELRA, YEZERHBREEREFRIE 20 4, HEBE
LZUFER, HRBRRLEEZNRS, 1991 FHREARELFEHE
&%, AAEZEDEE RS AKBRFRMSFRAEHR, HEREBRHK
ZFEERS . MERNEERLFBESFFHEIRI, DHRIMNK. BXE
&, BRBURESSL5E, HHEENEREELE (MR, (R
B %, RPrERAXSSAREAFFEMAEREEZ—. £
MRS IBEA S AESF L, EI2, FEFROBMTT,

Winston Churchill (Para. 19): He was the English statesman and author, best
known as Prime Minister of the United Kingdom during the Second World War.
Well-known as an orator, strategist, and politician, Churchill was one of the most
important leaders in modern British and world history. He won the 1953 Nobel
Prize in Literature for his many books on English and world history.

IR - /R (1874-1965), TRMIMEE EAE, REFICIER, HL¥
K BIAK , 1953 S JURSCHEERBE . 19 tih4d 30 FREAEHSH DR,
BRI H 25 B3k, oo /R IR ok RO 3534 58 Rl RV BOR , B SRR R S
PR & FIHDE, BEEEHAGR. GBS, ok, &
AAHH AR RIEBER . 1939 4, FTRIFARBE, 1940 %, b
W2, HEEEEHR, AFREARRIER=S, FRREFIR
EH, S5EHEY, BRERREERE &L, AR XEARIRSN
BEMERIEN T BT,

I1. Language Points
1.

The games it studies range from chess to child rearing and from tennis to

takeovers. (Para. 1)

Paraphrase: The games it (game theory) studies extends from chess to child
bringing-up and from tennis to handovers.



range: v. to vary between limits, extend, run in a line
eg: The price ranges from $30 to $80.
The boundary ranges from north to south.
takeover: n. the act or an instance of assuming control or management of or
responsibility for sth.
eg: The economy of Hongkong goes well after its takeover.
. Game theory was pioneered by Princeton mathematician John von
Neumann. (Para. 2)
pioneer: v. to be a pioneer; to originate (course of action etc., followed later by
others)
eg: The new treatment for cancer was pioneered by the experts of state hospital.
n. original investigator of subject or explorer or settler; initiator of enterprise
eg: The young generation was greatly motivated by the pioneers’ exploits.
The pioneers of Puritans settled down in New England.
. That is, the participants were supposed to choose and implement their
actions jointly. (Para. 2)
Paraphrase: That is, the players were expected to select and carry out their actions
together.
. ...he must anticipate and overcome resistance to his plans. (Para. 3)
anticipate: v. 1) to expect or realize beforehand,; to foresee
eg: The experts are anticipating the negative effects of air pollution.
The directors anticipated a fall in demand/that demand would fall.
2) to deal with or use before proper time
eg: Ted was not used to saving monthly and he would always anticipate his income.
. The essence of a game is the interdependence of player strategies. (Para. 4)
essence: n. 1) the quality which makes a thing what it is; the inner nature or most
important quality of a thing
eg: Is the essence of morality right intention?
The two things are the same in outward form but different in essence.
2) extract obtained from a substance by taking out as much of the mass as
possible

eg: milk essence

sopewaye | 1un
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