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1.1 {EHHH

o FRLEME [ GRS EE RN | AL #F (F4: Introduction to algorithms, 7EF:
Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein), JJr & 112
Ao

o FRLHMY: BB PRE Ak B EIRAE . (GEESRIE R 1Y)

o FACEHT: £ Introduction to algorithms %)% il 44 F%

o HUMTHEMUEBE, HOMEMWE, BEAAVERGRG. (250 1.1 BE 1.2, )

1.2 BESERHTE

o KESEHUHERR. (2751 1.3, @ 1.4, 8 1.5, )

o RRANRYMEELETE . (2% 1E 1.6, 8 1.7, )

o AALRIAl (HEMEHE I, ZAR WA BB IE NS, ARAT &R e-mail % 7% AT HUHT N
o)

Algorithm 6.8: Print-Optimal-Parens(s, 4, )
1 Print-Optimal-Parens(s, %, 7)

2 if ¢ == j then

3 ‘ print “A;”;

4 else

5 print “(’;

6 Print-Optimal-Parens(s, 7, s[, 7]);

7 Print-Optimal-Parens(s, s[4, 7] + 1, j);
8

9

PRINT-OPTIMAL-PARENS (s, 7, j)

ifi==j
print “A”;

else print “(”
PRINT-OPTIMAL-PARENS (s, 7, s[i, j])
PRINT-OPTIMAL-PARENS (s, s[i, j] + 1, j)
print “)”

1.1: FHARHERR . 1.2: ZFaCHERL

print ©)”;
end

AN B W=




EE 2.1 CEREER)

A+ & % S (What are algorithms?)
&1 RIERMMANG L B 0 — R SR TR
(& X: An algorithm is a sequence of computational steps that transform the input into
the output.)
&2 RIEEMERAAG B, SHEEER—adtamn, $EEL—2
B R — A Byt ik o
(J&X: An algorithm is any well-defined computational procedure that takes some value,
or set of values, as input and produces some value, or set of values, as output.)
AR 1. H3RK, EATMBETRATA, 2EFARA 25, FREAMFEATRL, 7
TES, $HH MRS,
A 2. EIFHRAE, LTERFGELL K. o

1.3: KEEHRR: & 2%

EIE 5.1 ( KEfi% (Master theorem) )
Leta>1andb > 1 be constants, let f(n) be a function, and let 7'(n) be defined on the nonneg-
ative integers by the recurrence T'(n) = aT'(n/b) + f(n).

Then T'(n) has the following asymptotic bounds:
case 1. If f(n) = O(n((o89)-9) for some € > 0, then T'(n) = O(nlogs ).
Beikdtik: B f(n) <nlme BEM,
cbse 2. If f(n) = ©(nle:2), then T'(n) = O(nl8s%log, n)
Beikseik: BP f(n)=nlowe AR,
cese 3. If f(n) = Q(nlo89)+9)) for some constant € > 0, and if af(n/b) < cf(n) for some
constant ¢ < 1 and all sufficiently large n, then T'(n) = ©(f(n)).
Beikdeik: B f(n)>nlss BEM,
* HIMEAE: f(n) = O(n8clog,"n), where k2 0, B T(n) = ©(nlo8alog,**'n).

1.4: K5 SEHEM: &

i FEAU 6.2 (Matrix-Chain Multiplication Problem)

Sx—BERAF) (4)(A1,A2,..,A,), B4 nBER, P i=12.n, EEA G4
By piyxp;, BEMRIETHES RHAT A Ay A, "W, TARNMUEAREH KK,
([/& X] Given a sequence (chain) (A1, A2, ..., A,,) of n matrices, where fori = 1,2, ..., n, matrix
A; has dimension p;_; x p;, fully parenthesize the product A;A,...A, in a way that minimizes
the number of scalar multiplications.)
HlF:

R R R R N s

. . -1+4-3 2-2+4-3

R 12 EkE, 12

([;]X([l z]x[; i]))=|:;:|><[1-1+2-3 1-2+2~4]=[;i; ;ﬂ

AL 8Bk, .

1.5: K5 EHERR: AR

= T(n) < dnlogyn

. T(n) = T(n/3) + T(2n/3) + O(n) () = 8T (njd) + en’, >0

s+ Sty (1%)20752 o (13—6)1"54"’10n2 +0(n'o8:?)

<T(n/3)+T(2n/3) +cn 16
log, n—1
< d(n/3) log, (n/3) + d(2n/3) log, (2n/3) + cn - (%)w +O(ns:)

= (dn/3)(log,n —log, 3 + 2log, 2n — 2log, 3)

< i(i)"cn2 +0(nlos3)
= (dn/3)(logyn —logy 3 + 2logy 2 + 2logy n — 21og, 3) =16

1 2 log, 3
= (dn/3)(3logyn - 3logy3+2) +cn == ™ o)
= (dn)(logyn —log, 3 +2/3) +cn = %cn2+®(n1°g43)
< dnlogyn, Bld > ¢/(log, 3 - 2/3), #hA57& = O(n?), iaes
1.6: SFEANAYHESEHFL 1.7: SEAH A SA AR
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2.1 EEERNES

EFE 2.1 (EREER)
A+ & 7% 5k (What are algorithms?)
& . IR AR AN Bt sk 09— 15 508 Bt R

(J& X: An algorithm is a sequence of computational steps that transform the input into

the output.)
B& 2 EFERAATE RN EBAE, ML EMAR BB, A A

A8 3 — 4B1EAE By i
(J= X: An algorithm is any well-defined computational procedure that takes some value,
or set of values, as input and produces some value, or set of values, as output.)

AMAWA 1. FRK, AIMEERATA, 128F RA 245, EREAHEGER L, I

TES, SanFr stk oM,

MABIR 2. FSEFH R G, LT HEFELE K. .

22 HEFHEREEIITEN, X LHNERVE
Lufie i — AR, TR R IR, ZERR P22 B . i % BT A L
BRI B P 22 BT J4
S 200 NG A ST B, AT 2 WO P
4% | inputsize | B | GHRERE | R

B A | 10 million (=107) | 10 billion (=10%0) $§4~/F»
EISB | 10 million (=107) | 10 million (=107) $§4~/Fb

insertion-sort | 2n?2
merge-sort 50n logyn

PAZE 21205, Rl A ROREREKAE, BEAVRERAT 1010 454, Ak B IYRERIALAE,
PPREBAAT 107 454, FrLIMERERAET i, Ak A HLRE B TR 1000 4.



2.3 FH B AT M b i

{HEE RS A $% ] insertion-sort .75, T LLEE i A £ & (R =

— 2n24g e

1010454 /ﬂ

R,

1%, 4
EigN-2
jc/\ ,

_ 2(100)%3E4

o am = 20,000
Ji§ B AE 2 AYIREfE =
1163 b (,%fa 20 il 435),

HIHLEZ , BEIR

P (& 5.5 ff/NF),

$HAT merge-sort T 54

HfiK B S

A (B I HERE) _

$HAT insertion-sort fIF 745

50n log, nf 4

K A PR AR

RIS A1, (BERH merge sort
_ 50 107 log, 107484

i B AR e

HH, n =107 % input size,
TN B A RERLRERESR LRI A
THERI A LR A T 17 £,

107%'5’1/%/@

Eﬂ@f%ﬁl?r%‘ﬁ’ﬂﬂﬁl%io )

107452780

% 1000 177, (HERFIRLE T AL, B
H%EKT%@%E’J@‘S%%%T v RS e ) A A

THOR, HHA

& input size n = 100 million numbers, £RF insertion-sort J8H- LAY RN A T3 /L2 23

K, {HERH merge-sort AL R A B IETTAEE 4 /N, FRRASRE, T80 60 75 I A i

TR B

, AAGHZANE

PR E I TR B3

o lgn</n<n<nlgn<n?<nd<2n<nl(Z2%[H2.1)

o Non-Polynomial functions (ex: 2" or n!)

*@ﬂ"mﬂﬁ% FEﬁ
o HHULTIAI, SXEHE L AT RE ]2 Polynomial time (ex: nlgn) @A XK,

1 Second

1 Minute

HZE n TR —B5 (ex: 51 or 17), BHEAL BT

1 Hour 1 Day 1 Month 1 Year 1 Century
lgn 91x10° 96x107 93.6x10° 98.64x10™° 92.592x10™2 93.1536x10™ | 93.15576x10™°
Vvn | 1x10™ [3.6 x10™ [ 1.29 x 10" [ 7.46 x 10?1 | 6.72 x 1022 | 9.95 x 10%® | 9.96 x 10%°
Polynomial n_ | 1x10° | 6x107 | 3.6x10° [8.64x 10" | 259 x 10" [ 3.15 x 10" [ 3.16 x 10™°
nlgn | 62746 2801417 | 133378058 | 2755147513 | 71870856404 | 797633893349 | 6.86 x 1013
n? 1000 7745 60000 293938 1609968 5615692 56176151
n® 100 391 1532 4420 13736 31593 146679
2P 19 25 31 36 41 44 51
N°“’F’°‘V"°m‘a'I nl 9 11 12 13 15 16 17

2.1: Comparison of running times

EaliE e (EI]H#FEEJ%’E%’ETE)




