FH A MV o A
— CSEE5.1 1 @6, 10, 11. 12, 13

— CSEZE5.275 M @2, 9. 10. 14. 15

— CSZE5.377 M) @3, 4. 8. 11. 12. 13

— CSE5.47H M @i5. 6. 8. 10. 17. 20. 21




CSE55.171 0] 6

e 2 pennies (1 cent), 1 nickel (5 cents), 1 dime (10 cents)
e without replacement

P,P,, P,P;  p(PP)=1/6
P,D,P,D  p(PD)=1/6
DP,, DP, p(DP)=1/6
P,N, P,N p(PN)=1/6
NP, NP, p(NP)=1/6
ND o(ND)=1/12
DN 0(DN)=1/12



CSZE5.1719 [0 @110

e Probability that a five-card hand is straight

— By using five-element sets as your model

9.4°

— By using five-element permutations as your model

9-(20-16-12-8-4) 9-4°.51 9.4°

=




CSE55.27 [a) i 2

e Selected two from eight kings and queens. What is the
probability that the king or queen of spades is among the
cards selected?

_ @ 7 @E

1
8 28
2

13
28

|
I

N OO‘I\) o
Il




CSZ55.2777 |n] /9

e P270, ~35.10



CSZ55.2719 [n] @110

e P272, Theorem 5.4



CSZE5.277 0] @14

e P266, Theorem 5.3

a > (1) (](Zn ~1-kJ2* kno( )(jZn ~1—k 2

(2n-1) (2n-1)



CSZE5.279 0] @15

e P272, principle of inclusion and exclusion for counting

N,(@)-Y Y

k=1 gyl
I<ij<iy << <m

N, (@)- X 1N, (K)

E.NE,n..n Eik‘

* How this formula could be used to compute the number of onto functions.

— object = function

— property = location

— object has a property = function maps nothing to a location
— #onto_function = N_(9)

~ N,(K) > (m-[K])"



CS 5.3 0] i3, 4

o EAIFATENeventH H ST 2
— ENF=0Q7
— P(E)=P(F)?

— 7 X: P(E|F)=P(E)
— EHE5.5: P(E)P(F)=P(ENF)



CS=H5.377 0] 812

 The probability that the family has two girls, given that one of
the children is a girl

— (1/4)/(3/4)=1/3



CS=H5.377 0] /813

e Monty Hall problem
— http://en.wikipedia.org/wiki/Monty Hall problem

— P(switch and win)=2/3
— P(not switch and win)=1/3



CSEE5.47 0] 6

e Expected sum of the tops of n dice
— E(X +...+X)=E(X;)+...+E(X)=3.5n



CSEE5.477 |n) i 8

e choose 26 cards from 52
e |sthe event of having a king on the ith draw independent of
the event of having a king on the jth draw?
— P(i)=P(j)=1/13

A Ri)R()

2= #
AL, 13.17

e How many kings do you expect to see?
— B1: E(A)=E(2)=...=E(K) H.SE(x)=26 = E(K)=2
— HBP%2: P(x)=26/52=1/2 = E(K)=E(Ku)+E(Ky )+E(Ky)+E(K ), )=4(1/2)=2



CSE55.47 |n] /10

* E(c)=2X(s)P(s)=2cP(s)=c3P(s)=c



CSEE5.47 [n) /i1

e Give an example of a random variable ... with an infinite
expected value ...
— P(F'S)=(1-p)'p = E(X)=3(1-p)'pX(F'S)=o°
— fln: X(Fs)=(1-p)’
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Rl PRIEHE

o VRAE ]V IR PO AR B I AR 7
QUICKSORT(A, p.r)
1 iftp=r

2 g = PARTITION(A, p,r)

3 QUICKSORT(A, p.g — 1)

4 QUICKSORT(A.qg + 1.1r)

PARTITION(A, p. 1) P i j .
1 x = Alr

2 i= p[—]I |~__| J__|_al=__|_!___|_-l- |_|_|__| E
3 for j = ptor —1 <X =X unrestricted

+ if A[j] =x

5 i=i+1 I.If p<k < i then Afk] = x.

6 exchange A[i] with A[/] 2.Ifi + 1=k = j—1,then A[k] > x.

7 exchange A[i + 1] with A[r] 3. Ifk = r, then A[k] = x

8 returni + 1 o ' o

e PARTITIONH Hloop invariant/@&f14 ?
o YREEIUEHBHPARTITION /& totally correct ) ng; ?
e YRBEUEFHQUICKSORT /Ztotally correct Mg ?

17



b @il PRIEAEE @)

YR AE B worst-case fllbest-case ) ? ]
ERBBATI IR B A7
Tin)y = Tn—101H+T(0)+ O(n)
= T—1)+06®m). }]j
T(n)=2T(n/2) + B(n) 3
YRECIHE HEA TR recursion treeld ? ‘
°
g

QUICKSORT(A, p. 1)

itp<r
g = PARTITION(A, p.r)
QUICKSORT(A, p.g — 1)
QUICKSORT(A.g + 1.1)
ARTITION(A, p.r)
x = Alr]
i=p—1
for j = ptor —1
if -l[;] =X
i=i+1
exchange A[i] with A[/j]
exchange A[i + 1] with A[r]
retwrn i + 1

PR BEAE BX M5 145 Ml average case )iz 47 s [A] 1L 2
” P, e R

n-1 / R
/ \ (n=1)72 (n— 1,'1"

(n=1)/2-1 (n—1)72

(i) )]

18



b @il PRIEAEE @)

RANDOMIZED-QUICKSORT-5 QUICKSORTH H4 AN F] ?

RANDOMIZED-QUICKSORT (A, p.r)

1 iftp=<r
g = RANDOMIZED-PARTITION (A, p.r)
RANDOMIZED-QUICKSORT (A, p.g — 1)
RANDOMIZED-QUICKSORT(A,q + 1.r)

i = RANDOM(p, 1)
exchange A[r] with A[i]
3 return PARTITION(A, p.r)

2
3
4
R ANDOMIZED-PARTITION(A, p.r)
1
2

XM ERA T AR X
— In exploring the average-case behavior of quicksort, we have made an
assumption that all permutations of the input numbers are equally

likely. In an engineering situation, however, we cannot always expect
this assumption to hold.

19



b @il PRIEAEE @)

RANDOMIZED-QUICKSORTHIg AT [pomeeouasostid nn
I 6] 3 B AR AN 2P 0 B2

N AR e 2 HER LR ?
PREEMRE LU o B R 2

Pr{z; is compared to z;}

¢ = RANDOMIZED-PARTITION (A, p.r)
RANDOMIZED-QUICKSORT(A, p.g — 1)
RANDOMIZED-QUICKSORT(A.q + 1.1)

i = RANDOM(p, 1)
exchange A[r] with A[i]

return PARTITION(A, p.r)

1
2
3
4
RANDOMIZED-PARTITION(A, p,r)
|
Pr{z; or z; is first pivot chosen from Z; ) 3

Pr{z; is first pivot chosen from Z,; }
+ Pr{z; is first pivot chosen from Z;; }
1 1
j—i+1 +_;'—£'+l
o

j—i+1

PARTITION(A, p.r)
x = Alr]
i=p—1
for j = ptor —1
if A[j] < x

1
3
4
ﬁj\i)—é‘ ﬁﬂ ,fﬂ‘i‘l_‘ﬁ:expeclted runn I ng_ 2 Lx?hsin;cl,—i [i]with A[j]
a1 n 7
3

exchange A[i + 1] with A[r]
return | + 1

2

tlme? EX] = ) ) ——

Il
[
£1 i
f

I
S
]

= 20
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o] /2. 2

5 T8 HE P 451

2 U filcomparison sorts ?

— The sorted order they determine is based only on comparisons

between the input elements.

AN

| —a
-

o R E 2 Hfiidecision treef]? E 'ﬁcomparlson sortsfia

TRIE AT AR R
— EHE AT
- EHEDR?

&



FER2: LRI R A e

counting sort ) 3E A B2 A4 2
NATAE F&stable) ? CIC[; .ZTL;' S
RENBEBCA M A ?

or fE] 12100.4 dength
CXMANAIAER? CEE
fra i ?

ClA[] = €A +1
// C[i] now contains the number of elements equal to /.
fori =1tok
Cli]=C[i]+C[i - 1]
/1 C[i] now contains the number of elements less than or equal to /.
for j = A.length downto |

(i=l= S = R I SR

=
—

1 BIC[A[j]Il = A[J]
12 ClANI = AN -1
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 B
\EEEDEERE] o1 e s s s » I =
001 2 3 4 5 cl2]2]4]7]7]8] 001 2 3 4 5
clz2fof2]3]o0]1] cl2]2]al6]7]8]
(a) (b) (c)
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
I 0 O A T B e 1 0 Y N EXEI {234 567 8
001 2 3 4 5 001 2 3 4 5 Blofof2]2]3[3[3]s]
cli|2]a]6]7]8] cli]2]a]5]7]s]
(d) (e) ()

22
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FER2: LRI R A e

radix sort[f) 3 A B & H 4 2

RADIX-SORT(A. d) 329 720 720 329

o 457 355 329 355

I fori =1tod 657 436 436 436
2 use a stable sort to sort array A on digit i B39 wsmiiies 457 woniiee 839 s 457
436 657 355 657

720 329 457 720

355 839 657 839

N B B —>stable sort?

Re AN BEO M A6 HF Y

RGP fiftwe have some flexibility in how to break each key
into digits?

BN A EEK?

23



o] f2. 2

e bucket sort[JFEA B K ZH A 2

BUCKET-SORT(A)
let B[0..n — 1] be a new array
n = A.length
fori = 0ton—1
make B[i] an empty list
fori = lton
insert A[f] into list B[|nA[i]]]
fori = 0ton —1
sort list B[i] with insertion sort
concatenate the lists B[0], B[1],....

hd fod =

WOoo =] hon e

1

o EHEEAT I A B R 2 2R ?

E[T(n)] =
=0

n—1
E {@m +> O(nf):|

n—1
= Om+ )Y E[0m})]
i=0

n—1

i=0

B[n — 1] together in order

(by linearity of expectation)

@)+ Y O (E[r2]) (by equation (C.22)) .

N EIES R

T8
A7
3

26
g2

94
21

12

23
.68

{a)

[E%) —

~=a = LT [FE)

Jarion ?\/__ R

5

[ F={171]
| 23] —={26]/|

24



o] @3 1%k B 0]

A e e m) i ?

Input: A set A of n (distinct) numbers and an integer i, with 1 =i < n,

Output: The element x € A that is larger than exactly i — 1 other elements of A.

/

T2 m Kl hot, FREREZDIR?
2 m KM/ h I, TR Z IR

/

25



i) A3 T A A (s

RANDOMIZED-SELECT ) 3 A L& 2 A4 2

RANDOMIZED-SELECT(A, p.r.i)

1

L 2

(e s I = R

it p==r
return A[p|
¢ = RANDOMIZED-PARTITION (A, p.r)
k=g—p+1
ifi==k // the pivot value is the answer
return A[g]
elseil i < k
return RANDOMIZED-SELECT(A, p.g — 1.1)
else return RANDOMIZED-SELECT(A.g + 1.r.i — k)

26



o [EE BN MEFIRI IS A

S o) if n < 140,
[ Ti(n/51)+T(Mn/104+6)+ Q(n) ifn = 140.

YA

n] i3, ik

4'4'4'4'4'

i

A

T(n) =

B )l (4

o SELECTHLVAH)RA B2t 4 ?

27



