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Ql: Screwy privates WA 4&

Five pirates looted a chest full of 100 gold coins. Being a bunch of democratic pirates,
they agree on the following method to divide the loot:

The most senior pirate will propose a distribution of the coins. All pirates, including the
most senior pirate, will then vote. If at least 50% of the pirates (3 pirates in this case)
accept the proposal, the gold is divided as proposed. If not, the most senior pirate will be
fed to shark and the process starts over with the next most senior pirate... The process is
repeated until a plan is approved. You can assume that all pirates are perfectly rational:
they want to stay alive first and to get as much gold as possible second. Finally, being
blood-thirsty pirates, they want to have fewer pirates on the boat if given a choice
between otherwise equal outcomes.

How will the gold coins be divided in the end?

Screwy pirates

Solution:
A 2 cC D E
| pirate 100
U pirates 0 100
% pirates l 0 91
4 pirates 0 l 0 99
J pirates l 0 I 0 9&

HANEERE T — A3 100 LEMHAET. EA—BRENEE, 1R ToESF
dh B T i

RERKEHEFRNIERET. IENEE SERRANER, F#TRE. WREED
50% I (FEARGIFAN3 BEE) BRI, NERSZKRWETIE. WRES, WhksH
FZBEREER, RENTIEREZVEETHZNITE. ... ERX TR, B2t
XIgtaE. R MR iR AR 2R MIMTEHEEET X, RRRRBRTHES
KET. Bja, EAREMKEE, WREHMGEHIFNSRZ AN G, ONFERLER
HBHED.

& MBS E?

JF . Page 3
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Q2: Tiger and sheep EEFM=E

One hundred tigers and one sheep are put on a magic island that only has grass. Tigers
can eat grass, but they would rather eat sheep. Assume: A. Each time only one tiger can
eat one sheep, and that tiger itself will become a sheep after it eats the sheep. B. All
tigers are smart and perfectly rational and they want to survive. So will the sheep be
eaten?

Tiger and sheep
® Solution: %3%

Tiger sheep

‘ l eat
! | not eat
2 | eat
U , not eat
(00 , not eat

—BRZRM—RAERRE—NMREENREES L. ZRZE, BM11T7EZF.
Bik: ABRAF-HERAUEZ—-RFE, MEXRZREETFEEEHOHRIZRFE,
B. T MZ RARIER, TWHARFEME, BANHELER.

WAFEEPIEHG?

JF bl : Page 4
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Q3: River crossing iLiH]

Four people, 4, B, C and D need to get across a river. The only way to cross the river is A. B. C. D UM ANEE LA,
by an old bridge, which holds at most 2 people at a time. Being dark, they can't cross the 9T I — T R — B A, — RIS, 2 A

bridge without a torch, of which they only have one. So each pair can only walk at the . e . N
speed of the slower person. They need to get all of them across to the other side as HTFRR, MAIRAFREARLEIN, MEiIRT - FEH.

quickly as possible. A4 is the slowest and takes 10 minutes to cross; B takes 5 minutes; C Frolg—X ReE A E KR EITE. MAFERRILE ASEINE. ARE, FE105

takes 2 minutes; and D takes 1 minute. A EE: BEIBTSSMEE, CEE4MN, DEE14M4,
What is the minimum time to get all of them across to the other side?’ A4 T 4 BRI i X R B B A B (B e &2 /D 2

JF . Page 5

River crossing

® Solution= A IO0Omin B Smin C Lmin DI min

—> C+D= L min ¢«— D Imin
—> A+B= |0 min «— C lmin
—> C+D:= T min

=T min
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Q4: Birthday problem 4 H |a] /R

You and your colleagues know that your boss A4’s birthday is one of the following 10 RAR B ) BB A E AR 24K A AR HE LT 10 A H B2 —

dates:
3Ha4aH.3HA5H.3HA8H
Mar 4, Mar 5, Mar 8 6HaH, 657H
Jun 4, Jun 7 9H1H, 9HSH
Sep 1, Sep 5 12H1H.12H2H. 12HA8H
Dec 1, Dec 2, Dec 8 ARGERFMEAEBR R ARG, TR SFEFMREFECERBK.

A told you only the month of his birthday, and told your colleague C only the day. After 25, WR%¥: “WAMEAREH, cBAFE. ”
that, you first said: “I don’t know A4’s birthday; C doesn’t know it either.” After hearing  IFs2/REGiE, CEIZE: “LIBIAEEAKAER, RESET. ”

what you said, C replied: “I didn’t know A’s birthday, but now I know it.” You smiled - 2 « 3] . ” A . - R =
and said: “Now I know it, too.” After looking at the 10 dates and hearing your comments, PRREV: “HERGMET. 7 £EE T 10 PHBFIR MENELE, EHRATEEEE

your administrative assistant wrote down A’s birthday without asking any questions. So EREHAEMHENTLTE T T AREH.

what did the assistant write? LIRS THA?
Birthday problem JE i hE: Page 5

® Solution= 2.4 3.5 3.2

6.4 6.1

9.1 9.5

2.0 122 1.8
DIx C x 6.1 H No
@QIx C Vv 2.5 95 No ‘\\
@ly C v y N Yes
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Q5: Card game FP3eRIFEXR

A casino offers a card game using a normal deck of 52 cards. The rule is that you turn gz a4 F — B35 ) 52 PRI AR SRR . DU 2EREIFH KM, XTFE—x, mEXRL

over two cards each time. For each pair, if both are black, they go to the dealer’s pile; if o os o ey A - L
both are red, they go to your pile; if one black and one red, they are discarded. The e, WeMBNESHE: WRMHFHKRLGHN, BIRSENRIE WR—R—, U

process is repeated until you two go through all 52 cards. If you have more cards in your &7 . ERZERE, HERMHANZRTA 525K K. MRENEEHTEZE, EHERE

pile, you win $100; otherwise (including ties) you get nothing. The casino allows you to 100 £75; FHN (AIEXR) RHAHWBAE. B RGFEDEEAVRIAT BN .
negotiate the price you want to pay for the game. How much would you be willing to WRIR BT 2 DB AN TR ?

pay to play this game?”

JF bl : Page 6

Card game

® Solution:

% T N

2 L6—N
Always equal

2L 16—N
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Q6: Burning ropes 4T

You have two ropes, each of which takes 1 hour to burn. But either rope has different FERREAET, BRATRRFTE LN, BEREM—BATESRSHEEARKNERE,

densities at different points, so there's no guarantee of consistency in the time it takes ) AR ge{2iF 28T Py 7 [R5 43 BRAS 0 B 1) f) — Bt
different sections within the rope to burn. How do you use these two ropes to measure 45 R BT P 33 75 2 4 TS B 45 43 2
minutes? ; '

JF . Page 7

Burning ropes

® Solution:
‘k P—— ‘)( s 0000 30 MiN veas00se- -
=)
X — N, S
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Q7: Trailing zeros ZGRZE

How many trailing zeros are there in 100! (factorial of 100)? 100 FH L/ bANEREZ! (100 Kk ) ?

JF . Page 9

Trailing zeros

o Solution= 00!

SENTEK 5 10 |5 20 ------ (00 204
LSEITESX L5 50 15 100 20
LEATE 44 S04
oX L4410
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Q8: Horse race FELLLFE

There are 25 horses, each of which runs at a constant speed that is different from the F25tY, BILDHFHUARTHMDLHEEERERHE. BTRERAG S FFE, 85l
other horses’. Since the track only has 5 lanes, each race can have at most 5 horses. If EELAAS LY,

?r;el; tril:;ctihg:n f;nd the 3 fastest horses, what is the minimum number of races needed to MEEER BRI LY, BbEEL/ b ES 2

JF . Page 9

Horse race

1

2 rounds | v 3%3/4G 5

6 1/ 9 10
Inle 1314 15

16 IT 1€ 19 LO
L L L LG LS

m—

| rounds |1]6 1l 16 LI

| rounds L3361 Il
"™
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Q9: Door to offer HiEofferH]|’]

You are facing two doors. One leads to your job offer and the other leads to exit. In front REXNEMEIT. —MEERETENS, 53— EBH. FREITITIHE 22 —1
of either door is a guard. One guard always tells lies and the other always tells the truth. SFUMBREE BAMBPREE. SHEH—L% T —A2/5 S,

You can only ask one guard one yes/no question. Assuming you do want to get the job . j A
offer, what question will you ask? BRRARFALBRE TN, RSP 4 R&E?

JF bl Page 12

Door to offer

Solution:

What the other quard say that you are guarding the
door to the offer?

Yes. The other door
No. The door in front of you
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Q10: Message delivery JH BA%i%E

You need to communicate with your colleague in Greenwich via a messenger service. REER RS S EERARBRS N EERTTR. B EEE— A SHNETFhE
Your documents are sent in a padlock box. Unfortunately the messenger service is not | N )

secure, so anything inside an unlocked box will be lost (including any locks you place B. AFEHR, Messenger RFHFAZE, FUAR EHNETAREMYS (AEEHE
inside the box) during the delivery. The high-security padlocks you and your colleague #EETHRAEMB) A BEEIEFER. BRAENEEFREHNSZEEESRE

each use have only one key which the person placing the lock owns. How can you — _jmemmy 458y i yraliE 34 .
securely send a document to your colleague? p s
e 2 SR U IR BRI R ?

JRGHbE: Page 13

Message delivery
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Q11: Last ball ‘55— Bk

A bag has 20 blue balls and 14 red balls. Each time you randomly take two balls out. 87 B2 20 N EERF 14 A OER. SRBEHIEUEFEANR . (BEESHEANBREEH K

(Assume each ball in the bag has equal probability of being taken). You do not put these . S vaemr A Am S .
two balls back. Instead, if both balls have the same color, you add a blue ball to the bag; B o ARBEIATREER. MR WRATROBMEME, NEERT R

if they have different colors, you add a red ball to the bag. Assume that you have an —AEER; WRENAAFEREE, RERTREM—ALR. RRIRAE TR SR

unlimited supply of blue and red balls, if you keep on repeating this process, what will  FIg R, WEAFR—BEEEX/NTE, BRFERHTHRE—IREHA4GIGE? NESFEE
be the color of the last ball left in the bag?’ What if the bag has 20 blue balls and 13 red 20 NEERF 13 AMTERSERE?

balls instead?

JR i bE: Page 13

Last ball
L red (B, R) =& (B+l, R—=1)
L blue (B, R) — (B—-I, R)

| red | blue (B, R) — (B-I, R)

R& VLA

"N
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Q12: Quant salary B T&

Eight quants from different banks are getting together for drinks. They are all interested kg AR4BITH N\ EASITITRE—REHE. fIIEBREE ZHEKFHTE.
in knowing the average salary of the group. Nevertheless, being cautious and humble

individuals, everyone prefers not to disclose his or her own salary to the group. Can you #Rifij, /EREEMEEWA, SMAEFAEZAFANEEECHFK.
come up with a strategy for the quants to calculate the average salary without knowing

other people’s salaries? YREEAE HH — ik E AL P FE A RIE oAt A TR A0E O T v 572 T3 A SRR I 2

securely send a aocument to your colleague?’”

JF itk : Page 15

Quant salary

Random

3 .
X Rl

"N
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Q13: Mislabeled bags MHEERZEHILET

You are given three bags of fruits. One has apples in it; one has oranges in it; and one  2E=RkE. —NMEEEEE. —MEEEETF:. Hbh—MNESTEEREARTE. 84

has a mix of apples and oranges in it. Each bag has a label on it (apple, orange or mix). e YR - oy . e
Unfortunately, your manager tells you that ALL bags are mislabeled. Develop a strategy ﬁ?i‘t%pﬁ M5 (ﬁ% BTRES) - Tﬁ%%, & E]’]ééﬂ;nﬁ,gﬁ AT
to identify the bags by taking out minimum number of fruits? You can take any number Th&. HlE—FRE, BERHBEDHBEIKRERRAFET? &7 IEMERET

of fruits from any bags.® EEHERIKE.

JRiHbE: Page 16

Mislabeled bags
Apple Mix Orange
/ /
0, orange apple miX
@) mix orange apple
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Q14: Clock pieces #HRFAF

A clock (numbered 1 — 12 clockwise) fell off the wall and broke into three pieces. You — —ANEHP (BEHEHRS A 1-12) MBS EHT TR, HER=H.
find that the sums of the numbers on each piece are equal. What are the numbers on each IRETAEE | 32 R A i

piece? (No strange-shaped piece is allowed.)
B ERHFREZD? (ARFUAREH. D

JR i bE: Page 18

Clock piece

@Il 12 1
@3 ¢ 9 10

"N
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Q15: Counterfeit coins I flRifi—

There are 10 bags with 100 identical coins in each bag. In all bags but one, each coin #H 10 MY¥F, SNRFEA 100 MERKETR. ER—ANLSIRERFH, SHETE

weighs 10 grams. However, all the coins in the counterfeit bag weigh either 9 or 11, . R, ERShFTAETER 9 TR 11 . A S AT DU B Bon e = B %
rams. Can you find the counterfeit bag in only one weighing, using a digital scale that T R
¥ ’ s momy Sine, e A T A, (BN — RIS E

tells the exact weight? d

Counterfeit coins | i bE: Page 19
| from bag |
L from bag L

10 from bag |0

!

I} no counterfeit- E’; [oi = o
If counterfeit = 55o %,

"N
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Q16: Glass balls FFFSEE

You are holding two glass balls in a 100-story building. If a ball is thrown out of the PRAE— BE 100 = HRBE R 25 P BB ER

window. it will not break if the floor number is less than X. and it will always break if BRI A4, WEEESNTX, SFRAHE, mELERZEFRATFX, T&
the floor number is equal to or greater than X. You would like to determine X. What is BB, IR R
Py ° N °

the strategy that will minimize the number of drops for the worst case scenario? '°
ERIAERL T &/MEEF KB R A?

Grlass Balls JF il Page 19

Solution:=

breaks: test from | to N—|

First ball= N—th < No break: N—| throw left

breaks: test from N+ to
Second ballz= (N+N—=[) IN=-1
No breaks: N—1 throw left

N+(N=DHN-D+....Hl= 2252 o

"N
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Q17: Matching socks #&FIULAC

Your drawer contains 2 red socks, 20 yellow socks and 31 blue socks. Being a busy and
absent-minded MIT student, you just randomly grab a number of socks out of the draw

and try to find a matching pair. Assume each sock has equal probability of being

selected, what is the minimum number of socks you need to grab in order to guarantee a
pair of socks of the same color?

Matching Socks

Pigeon hole principle
'8V

Solution:

n Holes, nt| pigeons: at least L pigeons share | hole
n Holes, mnt| pigeons: at least m+| pigeons share |

hole

% colors, =9 4 socks

R BA 2 R4 T 20 AT 31 REMKT. {EA—RILRTOAERKIRE
BT B AE, SRRV MR A IR — 5K 7 I AR BT A — X .

BB RARTHRIET RIBEERYSE, AT REE —XACHRBKT, ROFENREDOR
T ?

JF . Page 21
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Q18: Prisoner problem MR [q] &R

One hundred prisoners are given the chance to be set free tomorrow. They are all told —FLNIEHERENSHE. T EEE, SMAFLA—TIL6REANET. &
that each will be given a red or blue hat to wear. Each prisoner can see everyone else’s AR UE S HMAKIET, EERIACKHIET. EFOSeLEIORE, —B

hat but not his own. The hat colors are assigned randomly and once the hats are placed . . . . A g .
on top of each prisoner's head they cannot communicate with one another in any form, or VBT BE R NIRRT L, ARMIBLARELMERTE AR LS, B AR B B At k.

else they are immediately executed. The prisoners will be called out in random order and ~ FJEHF BABEAUA 0, # th BG JRRIE WA F B . | REEHESR H CRT

the prisoner called out will guess the color of his hat. Each prisoner declares the color of  FIEifs, CAMEHMA&RGEIE. WR—ARIEHEX T M08 FRBE, ke BB
his hat so that everyone else can hear it. If a prisoner guesses correctly the color of his =z 4w 3 b e
hat, he is set free immediately; otherwise he is executed.

They are given the night to come up with a strategy among themselves to save as many  fiifj 1 22 HEE — 0 2 (B A8 L — AN SRS SRR BUR TTEE 2 N0 . AuAi ] B SRBR 0 B Ak S s B A
prisoners as possible. What is the best strategy they can adopt and how many prisoners 47 MR R % /b TN ?

can they guarantee to save?

JF k. Page 24
Prisoners Problem

Solution:

NN LN

=P GENILES, WWILE
BN IR S, WhER
[/ Uil F =556

"N
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Q19: Corelation AR ZREL

There are 3 random variables x, y and z. The correlation between x and y is 0.8 and the HITRENLZE X v~ 2, xSyHIHRREON0.8,x 52 THR R H90.8.
correlation between x and z is 0.8. What is the maximum and minimum correlation y Mz Z (B KA B /DA R AT 42
between y and z?

JF bl : Page 51

Correlation
WAL
/ 0.8 |

F = ag / ~P /
Cos 8 = 0.8 o8 f
(o$38 = ("0 -5in"0 = 0§ - 04 - 0. Pl = ( 1-9>>-08 (0.9-08F5+ 08 (08f- 08)
mox = | :-o.>5’+/->3’—/9—f“ 5 o
msn = 0. 'Ifg

=7 (f-1) (P-0>8) <o
=> 0§ <P < |

"N
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Q20: Normal Generate I1IEZRAERL

How do you generate two N(0,1) (standard normal distribution) random variables with MBRE — A ES DRI ML S R8s, 4 sl BA e ApHts
correlation o if you have a random number generator for standard normal distribution? HEIES S BECREVIAR R ?

JF bl : Page 57

Normal generate

Zr,\,[\jto,;) 21/" N (90,1)
X, =T ~ Nlo,))

X, = f2t JT'?Z’ VNI

o 05,0) = w0 @, {2 Ji-p o) = f

"N
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Q21: Coin toss game WA MIyFEXKR

Two gamblers are playing a coin toss game. Gambler A has (n+1) fair coins; B has n

fair coins. What is the probability that 4 will have more heads than B if both flip all their
coins?*

Coin toss game

El= A" s n coins have more heads than 8" s coins
El: A" s n coins have equal number of heads as
B’ s ncoins

E%3: A’ s ncoins have less heads than B' s n coins

P(EI) =P(E3%)= x Ixty=|
P(EVL)=y
=) x+to.5y = 0.5

PN TEFEEDUIRAE TR . BEBEAR (n +1) B I ;B A n MY SIRE T .

RAFIBEIME T, AIEMHHBIEHEZ MR L L /?

JF il : Page 61
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Q22: Card game | F JiEXk

A casino offers a simple card game. There are 52 cards in a deck with 4 cards for each

g S W R AL R AR R . — BRI P A2, BN XEEMEIKM, H2, 3, 4, 5,
value 2,3, 4, 5,6,7,8,9,10,J, O, K, A. Each time the cards are thoroughly shuffled 6, 7, 8 9, 10, J, Q, K, A. FRMELH (EEKREEIETRIMEHEE) . RN
(so each card has equal probability of being selected). You pick up a card from the deck S B L — i, AR AR RS 7R S R EBUE — k. WA — AN E =,

and the dealer picks another one without replacement. If you have a larger number, you

win; if the numbers are equal or yours is smaller, the house wins—as in all other casinos, VR T tn%ﬁ?#j%ﬁ%ﬁﬂ%&?ﬁd» WaRHRRE, MBIERH MR, M
the house always has better odds of winning. What is your probability of winning? BRI LRERER. RIREAISRRESD?

JF bl : Page 61
2 Card game
El= your card number > dealer’s
E: your card number = dealer’s

E2= your card number < dealer's

PCEI) =P(E2)

l&-C;, 12% X 3 o
PEW= =5 S~ N

¢ 5 PR Y

3
[

"N

YEHEMA
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Q23: Drink passenger BFiFiIEZ

A line of 100 airline passengers are waiting to board a plane. They each hold a ticket to 1002 i R ZHNEHEEN, MIIBAFE —KIE. ATHEER, RIMREFMAKE
one of the 1_0'0 seats on that flight. For convenience, let's say that the n-th passenger in M AE —KELAnNE, HFHNE—AMABRT, % E kN (AR
line has a ticket for the seat number n. Being drunk, the first person in line picks a RITTEEMEFIRD o Bl B S s RE, Bk SR & T, A AL A

random seat (equally likely for each seat). All of the other passengers are sober, and will ‘ \
go to their proper seats unless it is already occupied; In that case, they will randomly R EEAL B ERXMBOT, MITEEIEE— T ERA. WRIRE1005 AY), HIRERE

choose a free seat. You're person number 100. What is the probability that you end up B2 KGR ABIEE CREAM L (BI1005 AL 2
in your seat (i.e., seat #100) ?°

JF bl : Page 62
Drunk passenger

First person=A

Atake # | =) you will be # 100 V

A take # 100 =) you can’t be #100 X

A take # n =) L~vn—| would be there seat

ntake # | you will be #100 l/
n =y,

ntake # 100 you will be #100 \
Y Y

YEHEMA




Q24: N points on a circle —[RIN

Given NV points drawn randomly on the circumference of a circle, what is the probability AR E LFENL2&|FIND A, RAATIER— N EE RN EBERREL/D?
that they are all within a semicircle?’

N points on a circle
JR G bE: Page 64

—
it
Fz

).N “l

"N
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Q25: Pocker hands =M Fp 77

Poker is a card game in which each player gets a hand of 5 cards. There are 52 cards in a -
deck. Each card has a value and belongs to a suit. There are 13 values, FL R — AR, BT IR 2 —F i, —HKMTAS2K R, SRR
o pahor e . AR S AorE, BT—E. F13ME, 2. 3. 4. 5. 6. 7. 8. 9. 10, J. Q. K. AFIUN{E,
2, 3, 4, 5 6,7 8 910, J, 0, K, A,andfoursuits, 4 , & v ¢ .
4 ZFFKFEIRE (AKEPRNEK) WBRREL/D>EEHRINE? WRENTFH (=K —E
What are the probabilities of getting hands with four-of-a-kind (four of the five cards BRI R —AME) HEREL/? T EREL /2

with the same value)? Hands with a full house (three cards of one value and two cards of
another value)? Hands with two pairs?

JF bl : Page 65

Poker hands
CiaCeg
Four—of—a—Fkind prob: =
£2
.9 ! m~1
C.é
Hands of a full house: . &F: g
Cy,
172 pap!
Hands Df two Pﬂirsz C}-} Cll- C'la- CM—
- \

YEHEMA



Q26: Hopping rabbit TR TF

A rabbit sits at the bottom of a staircase with n stairs. The rabbit can hop up only one or —R&BTFHRE—-NMEIMEHERER. RFRE—RBE—AIRFNEH. RTFESLOMAH
two stairs at a time. How many different ways are there for the rabbit to ascend to the gy yRuT L FF-BIRRE TR ?
top of the stairs?’

JR i bE: Page 66

Hopping rabbit

f{r}=|

fin=2 412

f{n) s 'F'Eh.-l}-l-‘ ‘?l’_n-—l'}

"N

YEHEMA




Q27: Chess tournament RIHEZEIFTE

A chess tournament has 2" players with skills 1 > 2 > ... >2" It is organized as a  EprautatREa 2an LT, HELRON1>2> ... 52/, HERRNEIKE, Fits—
knockout tournament, so that after each round only the winner proceeds to the next By B HERIEE A S A F—t. BT HE, S—lnEaHe BAMK. RITEER

round. Except for the final, opponents in each round are drawn at random. Let’s also . i ‘ .
assume that when two players meet in a game, the player with better skills always wins. AW TR AR T ATERS, AL MDA B R -

What’s the probability that players 1 and 2 will meet in the final?® [BEF 1 AIEF 2 ERFBPHBNME L L /D?

2T~ Elﬁ:l: :[: . P
Chess tournament JE L. Page 68

All @ @ V- I AT

| us L - P
” U A TLE B %
Finally
| p- R

2™

—

2|

"N

YEHEMA




Q28: Birthday problem 4 H |a]f#

How many people do we need in a class to make the probability that two people have the — AN EELZ /S ANARERLHEMAGHELE A RBEERT 1/22
same birthday more than 1/2? (For simplicity, assume 365 days a year.) CHEBER, B —E 4365 F)

JF bl Page 71

Birthday problems

n>»uvs

n~ A

365364 x ... x (365 —n+l)

: < /2

565

"N

YEHEMA




Q29: 100th digit ZE100ME(F

What is the 100th digit to the right of the decimal point in the decimal representation of 14 Ji 3000 e 1 100 a0
(1+J§)3000 910 ( ) /N SRS 1000 R % 2

JF bl Page 71
|00th digit

(Hwﬁ-)m‘i' Cr- 37 RABK
C1-By™ < [0F )3“” = (042{)’”’5 lo

=) B&EPD 1Y

- (a5
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Q30: Cubic of integer ZEEEHWI=IK}

Let x be an integer between 1 and 10'%, what is the probability that the cubic of x ends  ¥rx2 M1F|107122 (B FIEEET, FIXHI=KT S RRB A HFZ NI
with 117 BESR R />
BRE DT

Cubic of integer JE it Page 72

X= (a+ |10b) ) :
X=(at|0b)’ = &+ 30db + 200ab + looob
%
a=| B a=|
{ b= 7 { b=|
ab LOd |7 9] Last L digits is 11
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Q31: Boys and girls BEM L%

Part A. A company is holding a dinner for working mothers with at least one son. Ms.
Jackson, a mother with two children, i1s invited. What is the probability that both

children are boys?
Part B. Your new colleague, Ms. Parker is known to have two children. If you see her

walking with one of her children and that child is a boy, what is the probability that both
children are boys?

Boys and girls

| . J
Part A: ry J b
b b

Part 3= --i*_'

PartA: —HKAFIEENZLE —NILTHRREREIRE. FHIET
KIRERA B L L RES M. IS THREEENMER L /?

Part B: REIFTAIFMHEXLAWN&ET . MRIREBBMBE — & T —
'L, MANETRANFE, BARIETHEREENTRIEFZ K?

JF . Page 73
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Q32: All-girl world ZLAtHSFH

In a primitive society, every couple prefers to have a baby girl. There is a 50% chance  #FEmtS, GxtREHAEE NGB, BIIFTENEANBTFEE50%H

that each child they have is a girl, and the genders of their children are mutually g4, HEANIZETFOEDNERERTY. mEETROTEEES

independent. If each couple insists on having more children until they get a girl and once 4, gz 43, & T 4BRAFERT, BLARMHLSHLBHEIRLE
they have a girl they will stop having more children, what will eventually happen to the s 444 23412

fraction of girls in this society?

JR L Page 74

ALl — girl world

207%

"N

YEHEMA




Q33: Unfair coin A2 FHIMEM

You are given 1000 coins. Among them, 1 coin has heads on both sides. The other 999 25k 1000 MET. HA, INBETREALER. Hih 999 AME i il XN
coins are fair coins. You randomly choose a coin and toss it 10 times. Each time, the TR . EREHLEFE BRI 10 Rk, BXREHHSERDH L.

coin turns up heads. What is the probability that the coin you choose is the unfair one? TIEFERAE T RAA-FRE SRR 2 D7
Unfair coin it Page 74
Bayesian
f[A/B) — FCB/A)PCA) [ laso % | .

: = /
Peaiar Ry + PeardsPea®) 1] lowo xit 197 1o #73,

A 0.8
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Q34: Fair probability from an unfair coin A FREM KA FHEZR

If you have an unfair coin, which may bias toward either heads or tails at an unknown

MRRE —BAAFREER, SR BEZR M EHERRE, REeH
probability, can you generate even odds using this coin?

SRR T 7= A SO & A S5 O 0 R 1 7

FO.EY P)’Obabuity JF @i dk: Page 75
P 1y # Pt
HH TH HT TT

ity = Py
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Q35: Monty Hall problem ZF+#ZE /R |a|

Monty Hall problem is a probability puzzle based on an old American show Let's Make
a Deal. The problem is named after the show’s host. Suppose you're on the show now,
and you're given the choice of 3 doors. Behind one door is a car; behind the other two,
goats. You don’t know ahead of time what is behind each of the doors.

You pick one of the doors and announce it. As soon as you pick the door, Monty opens
one of the other two doors that he knows has a goat behind it. Then he gives you the
option to either keep your original choice or switch to the third door. Should you switch?
What is the probability of winning a car if you switch?

Monty Hall problem

I __’_..__'_
2 2 2

FERAER—NETEREZT H Lefs Make a Deal FIMEF K. X4 &
A EH ERFFARZ TG, BREIRREETHEF, RATCUE#E 3BT —H5
IVEHER—WIRE; ERNFNEERILE. REERTMER—BEI1)E
M A. REFEF—BIIFEME. —BRGEET], ZFRASTTIH
AIFEREITHR— B (AEZEITEES —RILE) . REMheIRiER,
BAREIRERIER, BAVIBRIF=HT. RMZHRG? WREHIE,
BSIRERBRE S D7

R hl: Page 78
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Q36: Amoeba population ZZTE H FhEE

There is a one amoeba in a pond. After every minute the amoeba may die, stay the same, EREE—RERHR. F—o08)5, THRATRILT, KELE, 2HBHD

split into two or split into three with equal probability. All its offspring, if it has any, will SRA4RB=MERHELE. BRTEERBESERUNER GBI T HAns
behave the same (and independent of other amoebas). What is the probability the ) .

amoeba population will die out? 0] A B Fp B K AR R /D 2

s
Amoeba population JE R hE: Page 79

. L - L 3
Pees = 1)4 + ¥ x Peey+ 7% Pee) + & (Pe)

= P(E): rJ:' l
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Q37: Coin toss game YHHE i iExk

Two players, A and B, alternatively toss a fair coin (4 tosses the coin first, then B tosses @A LixA f1B, BB —MAFHET (A LEEET, R5 B RIET,

the coin, then A, then B...). The sequence of heads and tails is recorded. If there is a RER A, RELB..) . CFETLIMEIW HIUGE, WEE—ALE

head followed by a tail (HT subsequence), the game ends and the person who tosses the =4 g (H\TFEFD) , WREE, MEHALE. ARALENEREL /7
tail wins. What is the probability that 4 wins the game?'’

Coin toss game J5 @ithlk: Page 80

PCA)= the probability that A wins

PCR)- [

PCA):1/v P (A/H) + 1/1 PCA/T)
PCA/T) = PU(B) = [-P(A)

PCA/H)Z /L x O + I/1 x (I=PCA/H) =) P(A/H)
=1/3

"N

YEHEMA

PCA) = I/L x /3 + 1/LCU=PCA)) =) PCA) = &9



Q38: Probability of triangle =fEMER

A stick is cut twice randomly (each cut point follows a uniform distribution on the stick), —HRABBEFENIEIFE R @AM SEARE EBRNES2H) , FX 3 B
what is the probability that the 3 segments can form a triangle?** NS A = fA 3%

babili vangl
Probability of triangle JE Sikhhl: Page 89

X Y |—x—y

X >0 X
y = ¥
x—y <0 _—

0 |
xTy >|—x—y xty > 3
=y >y -~ y < 3
| =% = ¥ x < =+

N ,

YEHEMA
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Q39: Connection noodles EEEH

You have 100 noodles in your soup bowl. Being blindfolded, you are told to take two  zmimz 100 %K. RESERBE, BEKE - EHROFHE (EAHEL

ends of some noodles (each end on any noodle has the same probability of being chosen) B4 — R o R A D BB B e e ER, HINA A i
in your bowl and connect them. You continue until there are no free ends. The number e T R P R

of loops formed by the noodles this way is stochastic. Calculate the expected number of
circles.

Connection noodles JE Rl Page 93

n=I EG() =|
n=1 E G )= /6 x U+EGFUI+ G/6EGUD)

Co=b =|/3+EGUN =1/3+]

n=3% E (f(3))= 3/I15 (I+EGFCL+ 1L/15 xEF(L))

= |/STEGOQN =1/5+1/3+

Cits

24

55 X EGfC3)

n=t EGU= =5 U+EGGN+

"N

YEHEMA
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Q40: Optimal hedge ratio XL/

You just bought one share of stock 4 and want to hedge it by shorting stock B. HoW  mRisc 7 —peir = A 34805 S22 B = B et pier . i /b Bl A g8/
many shares of B should you short to minimize the variance of the hedged position? ST BT BN BRI AR EI3R T 2 e sigma_AN2, B EIHR I E 2

Assume that the variance of stock A’s return is o; the variance of B’s return is 0};  sigma Br2, ABATIHIHIE B Ep

their correlation coefficient is p.

Optimal hedge ratio JF Al Page 94

R
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Q41: Card game F 5 HUFEXKR

What is the expected number of cards that need to be turned over in a regular 52-card 7E¥# 52 FkpF, ATERFE KA, FEFFHEKEMHER LD
deck in order to see the first ace?

Card game JE @i ht: Page 95

4 Aces @& other cards labeled [.1---42

Xi = T' ‘ If card 1 turn over before & aces
0

| A v A 3 A ¢ A §
ExID=1/5

N
X=I+ s xi Ecxy= |11 g Exid
=)

A H%E:lu.é

"N
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Q42: Gambler’ s ruin problem RE4E [A] &R

Player M has $1 and player N has $2. Each game gives the winner $1 from the other. As mMEMELETG, MENF2E . BRAREE1IE L. MBXRFREBHLERBER
a better player, M wins 2/3 of the games. They play until one of them is bankrupt. What B2/3, Mfi1e—E5, BEIEFT—AHEFE. AMBIEEEL/?
15 the probability that M wins?

Gambler’ s ruin problem

| A&@ﬁl

/2 ok

JR @ Page 107

So,starting from $ |, M has 4/7 probability of ‘\\

winning.

YEHEMA



Q43: Dice question i+ |a] /&R

Two players bet on roll(s) of the total of two standard six-face dice. Player A bets that a
sum of 12 will occur first. Player B bets that two consecutive 7s will occur first. The

players keep rolling the dice and record the sums until one player wins. What is the
probability that 4 will win?

Dice question

/
6/%
S
HOmm &)
By

CL)F# ‘27_71;0
aszrhbxl+6/;;,xa7+wf/;bxa¢
Ry = (/56%1 4 /36X 0 +3f/3hp %0y

5 Gs= 1y 2=k,

PATZES WA EANTBT T, AT V12K E R, TuxBIT
W R BN ELER 7. WA ARHER FIFEREEH, HE 2K R

i

] AZR IR 2 2/ 2

JR . Page 108
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Q44: Coin triplets M =&MW

Part A. If you keep on tossing a fair coin, what is the expected number of tosses such
that you can have HHH (heads heads heads) in a row? What is the expected number of
tosses to have THH (tails heads heads) in a row?

Coin triplets

BOSIEN)]
i
Mz 14 L ps g Js= 1%
/uh=)4's}ﬂ,+ %/IHH > HMu=r?
Mt = |+ gt 5 funn Viu=3

prin =0 fonms =0

IMBIRGEERT)— AN A FRBET, BABRRBRL DK, TAELZHIA =%

HHH? TR L DR, TTPAHIITHH?

JR . Page 109
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Q45: Drunk Man X

A drunk man is at the 17th meter of a 100-meter-long bridge. He has a 50% probability
of staggering forward or backward one meter each step. What 1s the probability that he

will make it to the end of the bridge (the 100th meter) before the beginning (the Oth
meter)? What 1s the expected number of steps he takes to reach either the beginning or

the end of the bridge?

Drink man
-0 &} P
Iw)in § ewd]

S,
Coe 84 o -7 stop
S, Sp = M ﬁ.
Elon)= px R+ 11-pet-N)=0 =01
E(¢n-n)z ELPx 57+ C(-p) x11Y) —E(w)
=E (§p) ~0¥=0

=) w) = (Eef

—MRAE — BE100K K HIBFHI17K AL . A 50% 8 F] BE 1 — 25 W) BT Bl vl 5 46 FF
—XK. BELARBESTEER (FoK) MELT, LBZERFHER CGB
1000K) IR /> ? ATt B EE L DB e BIIE BT Pii ?

JR . Page 116
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Q46: Dice game THFIFERR,

Suppose that you roll a dice. For each roll, you are paid the face value. If a roll gives 4, 5 BREARE T X TE—REHE, EHREHNE. nR—-1MER3%EH4, 580
or 6, you can roll the dice again. If you get 1, 2 or 3, the game stops. What is the %6, RATLBXBRT. WEREBRL, 283, FHREL. BXA¥HRK L
expected payoff of this game? WS B b2

JR U Page 117

Dice game

A0 et I fig
EUU)'-‘- ‘/l":- 2
Clx)= Lt aret J)/L = %

ElS)= BW) OO = 2-

/
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Q47: Coin sequences &%

Assume that you have a fair coin. What 1s the expected number of coin tosses to get » BREFRE —MAFHER, WMitEReREmES HIEEN LK RAE X E 2
heads in a row?

Coin sequence JEi k. Page 119

h=) € Ofu)) =2
I
h=2 l/; @/"‘5 @z——w@ 7[4-644 Zc‘f[h)) A 2\«1 5
<~_~

(h = ,
M= 14 4 pst ps @&,-/HH
th
= 1+ 4 ‘A s
M= 5 s Mu Etfteny) < Tlw) + |+4:5tf('”ﬂ)
=) G(f[,,..,,) = la‘ﬁh])*}zlwz’ 2

"N
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Q48: Dice Game ¥#FIFEXK

You can roll a 6-side dice up to 3 times. After the first or the second roll, if you get a
number x, vou can decide either to get x dollars or to choose to continue rolling. But
once you decide to continue, you forgo the number you just rolled. If you get to the third
roll, you'll just get x dollars if the third number is x and the game stops. What is the
game worth and what 1s your strategy”

Dice game

| st yownd Opesirtion -%
p, s 6 s*ﬂar
[2y g0

Tiy): —%x L5+ —%' (et 5+6)c Gy

wd  rowsl -ehfcd'ﬂ&hn s

Sbo stop
[ 2%.b f 44

Bw): A oyt —g K (5+4)= h

PRAT AR NTH B T 8 31K AR —REE_RZE, WRIEFREH T, &
PAREEARERETT, BAGFRERD. HR—ERRELSEE, RelBFH
TRIZREHT. MRIRBTHE=MR, WRB=ABF R, FWRIEL,
RAXB/EIXETT. & R NFREHEOHMEM RIS 242

JF R Page 123
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Q49: Brownian motion ARWBEHIEZENI

What is the correlation of a Brownian motion and its square? — BBz SHFIRMRABERS 47

JE . Page 130

Brownian motion 1

&&"’Ntolt)
oV L, By 2= TR — Bky) Tuby)

=p-0-t=0

N

YEHEMA




Q50: Brownian motion AfBEHizZz) II

Let B, be a Brownian motion. What is the probability that B, >0 and B, <07 #&B_thfiBiias), ¥ B_1>0M B_2<0 KIMEREED?

Brownian motion 11 JE S bl Page 130

B, ~ K/Loy) b %, ~rnlon)

EI7° B)‘O &) &‘7° &;"’ &,L—B]

r’

& b0 ; BBk < o
(B.-8) > [B)

P( b2o, Pyeo) = P(B,-n) f(_&,_-—&,éo s
o) Z1m))
=lfvihih =18
"

YEHEMA




Q51: Arbitrage Opportunity EF|Pl<=

A European put option on a non-dividend paying stock with strike price $80 is  HuF##& K 80 ELN TR E XM ERKAERIMEN N8 £T, F—
currently priced at $8 and a put option on the same stock with strike price $90 is priced =y FM#5 N 90 L TEE BEALEMN EH N9 £T8. XFH MM EEEAELE

at $9. Is there an arbitrage opportunity existing in these two options? L2 2
Arbitrage Opportunity FUgHLE: Page 141

$2fe  pal=o
fo>Czh  po=8xtfo-¢) >0
90 Pale Fx(fo-s)efx(d-5)
=S >0

"N
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Q52: Black-Scholes BSt&#!

What are the assumptions behind the Black-Scholes formula? Black-Scholes AR & MR B R4 ?

JF . Page 144
> THAEBERK:
> ZHEEBEETHREEERN, PREERIRSBA, HEMEREERRS WM. XEEKEREFRH
HHHHEFHLZ.

> EEMEREK:
> ZEBRBIEFNEAZRRESER, FEMERBIHRTITIR /DM XEWREIESMERENAT T L& LA
fiBHizsh (Geometric Brownian Motion) SRZEHE.

> FBUES AR
> ZREARTOIEF MR AN B R R R ES M. XEWREIEFMENE LR RNBIES MK, AKX
— R R BT BAE A

> TR A HRAE 2 iR
> ZEABRRERENRE N CRKEEE, FEERHENMIRARZ.

> TR 5 % AAB R
> ZREBRREXSHBHRBRER SR BB ERSA .

> ATUAH B SRR R
> BRI fTRY R1ER AT BA 5 B SR BSE H BRI AR B B2
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Q53: Portfolio optimization HEIMN

. ; g IR R HE—A BHE LE MR
You are constructing a simple portfolio using two stocks 4 and B. Both have the same ERAARBER A 82— TR RN P RA MRS

expected return of 12%. The standard deviation of A's return is 20% and the standard *riz%fﬂzii?;iig S/ ;ﬁ;?ﬂiﬁﬁiﬁz%u;iﬂiﬁiﬂﬁg?
deviation of B’s return is 30%; the correlation of their returns is 50%. How will you itV dilet AL A XL &

: PR : ! 4H A9
allocate your investment between these two stocks to mimimize the risk of your portfolio? MBS A & R ?
JRi i bE: Page 164

Portfolio optimization

Vo [Vp)= B Wyt + 338"+ 3y G5 Vauy

= Blwy + B - w4
2[ag B4 Wal - Vi)

rzvm(rp)* = 0D -..:)
2 Wp
Wih= "‘6& = Fm%ﬁ*ﬁ. - _..—é-

" 7
Ty - Hao EsBe+5y ‘\\

YEHEMA




Q54: Value at risk #EH

Briefly explain what VaR is. What is the potential drawback of using VaR to measure fj8MEE—TH4RVarR? [ vaR RATERTA M KR KB ES SR A7
the risk of denvatives?

VaR 5 X: JR L. Page 164
VaR (Value atRisk) B—#HTHESMITASREZREKR. ERETE—EEBERFK
PR, BEHARFEFERK— 7] A w] REE 2 B KRR B

ETEBR R:

BB HI XA : VaREJTHEBERE T —SRE, WIESS ARG E ISR MR K.
PR, FEISEF, SRTTHRIMERIIT AR EXERB, FEVaRTCIEMER TN XK .

= H B RN : VaRARIEES B EEKF PSR ASKA, BT BIMXL (B
BHRENRK) . E&EMTHT, SR RET RN REH SRR ERERKHRE,
T VaR >R R 78 41 $2 21X i XU

BEEACHERNARWE: vaRRHEE T —MESEEGAT THERE, EXTFRBEEERKR,
XABETT REE LR RN, ARNERFKTF2IBARKVaRE, XN T XtvarE
BRI R

et )RR B PR 861 VaROE B B2 T — AN SE IR IRI BOBAT T, (BB R A5 T RS 76 R R R 18]
REE EREALER. B, VaRTEEATE KB B3 % 57T 5 18] KU . ‘\\
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Q55: Number Swap EIEAT#

How do you swap two integers, i and j, without using additional storage space?

Number Swap

]) ;-:;4'}

i': ;-—-) = )‘ru"j)-j:-'—i

=14

=) (= (i.q.j)_,', -;.}‘

X =0 7(0--)(

=) é: jAQi"\f):i
2 =t =}

ANARTEEANE P BRS MFAif 25 TB] B 1 0L T 32 e B i A 2

JF L. Page 172
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Q56: Horner’ s algorithm 22T KN

Write an algorithm to compute y = A + Ax+ A X  + A X +--+ AX".  FARVENFELE V=4 +Ax+ A + A0 444X,

Horner s algorithm
JF . Page 174

3: Aot Aix+ —+An X"

= «[(A WXFAnat ) Rt An-r) Xt - 1 A,,))t

“'"‘l)X-f' ko
/2 Buzhn Bz Bax+ Ay,
o= B R+
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Q57: Moving Average ¥z F1Y

Given a large array A of length m, can you develop an efficient algorithm to build
another array containing the m-element moving average of the original array

(BB =NA, B =(A_,,+A_,.,++4)/ nNVi=n -, m)?

i—m+1

Moving average
D = O
7

Sonn= 5, FAna — 4

n = At —~+Au

’

Sh' n‘fh"'l - SM,“MM_;*A,"”__‘

~Any

LRE—MKEA m KA A, REFR—MRBNEETERE TG ?

JF . Page 174
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Q58: Sorting Algorithm I #HZEEEI

Develop an algorithm to find both the minimum and the maximum of » numbers FR—FMEERER n M FERB/AMEMERME, FHAAET 3n/2 REE.
using no more than 3n/2 comparisons.

Search algorithm 1 JE . Page 177

h=14 n=| = 2h=2

@b fair i gy
w 7"'7'7’

®) win ke W - |
G) wa G Wy —|

™

—— N

’ ™
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Q59: Sorting Algorithm II F#ZEHEI

You are given an array of numbers. From the beginning of the array to some position, SUR— BT, NBEARFERBIRANLE, FrauRng; B2
all elements are zero; after that position, all elements are nonzero. If you don't know the G, BTEREYEF. MREAMEHHAPKAD, WFARBE-IEFTLEDN
size of the array, how do you find the position of the first nonzero element? ALE?

JF R Page 178
Search algorithm 11

i : vt
md__,, r A g M
3
b" Ao Mt 94
Ve i)

5 N
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Q60: Maximum contiguous subarray & KiEZETHZH

Suppose you have a one-dimensional array 4 with length n that contains both positive BRA—ANKEEN n —E5H A, KA TR, B — Ak
and negative numbers. Design an algorithm to find the maximum sum of any contiguous AL T B B e SR A T

subarray A[i, j] of A: P’{t‘,j]=i.-4[x], 1<i<j<n.

JF i Page 180
Maximum contiguous subarray
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