winning strategy-subtraction game

8. (10%) Suppose that two people play a game taking turns removing, 1, 2, 3 or 4
stones at a time from a pile that begins with 22 stones. The person who removes
the last stone wins the game. Show that the first player can win the game no
matter what the second player does.
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difference constraints

32.Consider the following system of difference constraints..

A\% = Xn-x<2 x-x=<l Xa_ 3
i | x-x%<1  x,—x<5 1/' \>><+
X, —x <3 Xg—X, <2 L5 X, [3 \2‘
X -%<3 x,-x<2 \ * /Xf»
Which of the following statement(s) is (are) correct. Ko, —x5~ &
(A) There are infinitely many solutions forx,;’s ,i=170 6. L !

o (kb
(B) The maximum value of x, —x, is6 ) e, % system  § oycle B g}
i . 1~ X Sp= i

(C) The maximum value of x,—x, is7 f Xa=Xit2 xeo Xpt|
is 5 X=Xt Xp= Xet+t
] > Xy = Xy sp=¢ X4= Xa+3 Xp= X¢t2
(E) The maximum value of x, —x, is 4 X3 = X243 X4 = Xst2

(D) The maximum value of x, —x,
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5. (5 points) Consider the trees with vertices {1, 2, 3, 4,5, 6, 7, 8, 9, 10} that have
corresponding degrees (1, 3, 1, 3, 2, 1, 1, 3, 1, 3). How many different spanning
trees are there in total?

{22 Prifer sequence ? Priifer sequence @ — 1818758 n EENFEM Z55M  (Labeled trees ) MM EIRER
n—2 WFEIINAEE - EREMEE——HEN (€5 ) BB EH®ANRER 82 A (Cayley's formula)
Bl n (EEREAIZSERI R AE n 2 13 -

2 FAIRE - §R—EA n BRI - H Prifer sequence WRERHE R n — 2, EEEE% . —ER
SR 1 BOENRL - BEAERTM BB (degree) 7 d; - BIFZERSE ¢ 1E Prifer sequence P ERIFHIIR d; — 1
xR .

EEIR (Leaf ) : HEMA 1 NEIR - KEASHIRERSD 5, BEATENE n =10 - BREHMNEEFS!
%(1,3,1,3,2,1,1,3,1,3) . BRFIIRE : E% n =10 - #FEHN Prifer sequence REER 10 —2 =8,
STERERLIRRE . RiEd — 1 RA - SEFNERINPLIRWORENT : 495 2,48 10: EHER3 &
PR3 -1=2 K- HES:EHH2 HE2-1=1 K- HERHER (1,3,6,7,9) : EHH 1 HIR
1-1=0R- BAIAEEE . BEE(LR : 185 8 EREADELA LR - S2—E FHRBEEMEI B

&

8! 40320
21.921.21.21.11 16

EIE - FEZEHFIINWEMB RIS 2520 1R -

= 2520
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2. [10%] Solving the problem of scheduling » jobs on a single processor. Each job j
requires processing time t; without interruption, and has a deadline d;. If job j
starts at time s;, it will be finished at f; = s; + t;. The lateness of the job j
measures how long it finishes after its deadline, max {0, f; — d;}. The goal is

scheduling all jobs to minimize the maximum lateness of a job among the » jobs.

Suppose we have six jobs with specified required times and deadlines, as shown in

the table below. Please provide the job scheduling using greedy algorithm.

Job 1 Job 2 Job 3 Job 4 Job 5 Job 6
tj 2 2 1 3 3
d; 7 14 8 5 13
# FHEarlist Deadline First

Job Job5 Job4 Job2 Job6 Job3
t; 3 1 4 3 2
d; 5 8 9 13 14
5 0 5 6 10 13
£ 3 6 10 13 15
lateness; 0 0 1 0 1
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1. (10%) Consider an RSA cryptosystem with p = 11, g = 29, and public-key (e, n) = (3, 319). What is the value of d used in

the secret-key? What is the encryption of the message M = 100?

SHRIER

* p=11,9=29
o NiB (e, n)=(3 319

e A3 M =100
1L 58 n B pn)
n=p-q=11-29=319

p(n) =(p—1)(¢g—1) =10-28 = 280

E24  FENR I
fhig d mE:d-e=1 (mod p(n))




Bl

3-d=1 (mod 280)

WM& 3 KR 280 FEFTT:
3.187 =561 =1 (mod 280)
PRI

d = 187

34 MEBHNE M =100
RSA NI& AR

C=M¢ mod n

C =100® mod 319
56518 100° mod 319
100? = 10,000

10,000 = 319 ~ 31 85 111
Fir I

100% = 111 (mod 319)
BE—R 100:

100® =111-100 mod 319
111-100 = 11100

11100 + 319 ~ 34 & 254
FRIN X

I
o

o Fhi&: d=187
o JM: C =254
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1. (20%) Consider an RSA cryptographic system with the public key (n, €) = (649, 387). First,

find prime numbers p and ¢ such that n = pq. Second, find the value of d in the private key (n,
d). Third, decrypt the ciphertext 10 into plaintext. Fourth, encrypt the plaintext 351 into
ciphertext. Finally, answer the question “Is it possible to find more than one values of d in the
range 0 <d <(p— 1)(g — 1) that works in decryption?” If your answer is YES, find all possible

values of d; if your answer is NO, give a brief proof.

K p,q: n—649 - EHEEBHAE 649 = 11 =59 - #p = 11,9 = 59 .
X d:

1578 ¢(n) =(p—1)(g—1) =10 x 58 =580 .
2. REER AN ed =1 (mod ¢(n)) - BI 387d =1 (mod 580),
3. EFREREARBRASK T ¢
580 =1x 387+193387=2x193+11 =387 —2(580 —387) =3 x 387 — 2 x 580 &



d=3.
fZ% Ciphertext 10:
Plaintext = 10¢ (mod n) = 10® (mod 649) = 1000 (mod 649) = 351 ,
H%% Plaintext 351 :
Ciphertext = 351%%7 (mod 649) - B3 EEITH351 = 10 (mod 649),
351387 = (10%)%87 = 10111 (mod 649) ,
REERIEE - 109004 =100 =1 (mod 649).
1016 = (10%89)2 x 10! =12 x 10 =10 ,
d 2&ME—: NO,

B 0 < d < ¢(n) WEER - d TEH 7)), PHOTE - BA
ged(e, p(n)) = ged(387,580) = 1 - IRBERIE - BT d EZBENEE—H -



