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BT, BEEFRE, EEMUEN.
® Operating system: “However, you are in an operation system class, not theory

or operations research; no proofs are allowed.”

® Algorithm design: “It is strictly forbidden to state something without a proof.”



T B RAET P (NE2%)

3.28 2 Wil AR AR RS —EAE | AN, REERM 2T
%, AREISMINIREZ

330 425 | &MHUAIMMGR | N0 EE | BORIEE, RARRER K
T, 4R U BN B AR R

427 £ 5.18 RNF A J\. JUE | 15 JrHEZIHY) L RTE,
FE2MEAE
523 £5.25 IR (VK= RES B3 | FEEIEIECELAETG (M

BUNIWIER %)

6.1 £6.6 | MNBEMELSEDR | F+—5 | BERICHTTIE: T HIRM=R
PAR IR et

FHUERARTEOR SUA 2B ey



S

a B0 A%HE

B NEAEHE 2 REITR, —HigxXH—HE ).



e

IMEhEE IE?

ooooooo

o Fi7
o IFENLR 2018 FARME
e HHE: wchang@pku.edu.cn

o HteRfElk, WIRHIREESFEE ., BHACSOERRZESERNI G, TREEIT

* f#{5: wangchang327
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e (FIX: You must acknowledge your sources and collaborators.)
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o FTIEHBIEMRIA ~ 428k
o fRERIREATE: b RE R — RN R
e f§il: The mortality matrix problem
o A DIHSRTEMOME ARFTRE) Toikm R AR AT AR (AR ERER -3 0
o {I: JiRAT R )R
o FJDASRURRIYIAIRE ~ T4 /2 @507 S NRER 2 &30
o —fRE XN Z TR AT K. 0(1.00017) v.s. O(n'*%)?
. BF
https://cstheory.stackexchange.com/questions/ 6660/
polynomial-time-algorithms-with-huge-exponent-constant

o BIMEN? PAIEDL? B P HT7IR? (RREERTHEE D)
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https://en.wikipedia.org/wiki/Zero_matrix#Occurrences
https://cstheory.stackexchange.com/questions/6660/polynomial-time-algorithms-with-huge-exponent-constant
https://cstheory.stackexchange.com/questions/6660/polynomial-time-algorithms-with-huge-exponent-constant
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o WAHHIBN 1.7, (Focren X)) = (Docran kx ") BILAHLFT LAKAR.
o BH—AEIG Knuth) ATF, K oo Hy, BHE S, = S0, kHy,

1

S, ¥+ DH =1+ > kHy=1 §k1(H —>

wtm+DH, k + (k+1) k+k+1
2<k<n+1 1<k<n

=n+1+S,+ > H,

1<k<n

M Y e Hy = (n+ D(H,y — 1) ~ nlogn. KGR T E—f.
o HAth: HIT ~~ HIRFMIHST. Abel ZEHh.
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SIGACT News 18 Apr.=Jdune 1976

BIG OMICRON AND BIG OMEGA AND BIG THETA

Donald E. Knuth
Computer Science Department
Stanford University
Stanford, California 94305

Most of us have gotten accustomed to the idea of using the notation
0(£(n)) to stend for any function whose magnitude is upper-bounded by a
constant times f(n) , for all large n . Sometimes we also need a
corresponding notation for lower-bounded functions, i.e., those functions
which are at least as large as a constant times f(n) for all large n .
Unfortunately, people have occasionally been using the O-notation for
lower bounds, for example when they feject a particular sorting method
"because its running time ig O(ng) " I have seen instances of this in
print quite often, and finally it has prompted me to sit dowm and write
a Letter to the Editor about the situwation.
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* ZF
https://people.cs.ksu.edu/~rhowell/asymptotic.pdf
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https://people.cs.ksu.edu/~rhowell/asymptotic.pdf

WL Hr

00e00

A MER
EIR 1 (Stirling)
nl = M(g)”w, 1 <L

12n+1 " 12n
N

i (") = L= 21 4 o(1)).
EIE 2 (Euler) KabeZEH f(x) T4, N

Zf(n) /f(t)dt+0</ |f(t)|dt>

n=a+1

b
=/1ﬂww+%ﬂw—%ﬂm+0</|ﬂwnm>.
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&R 3 R f(x),8(x) 1 Ryg — Ry T f(+00) = g(+00) = +o0, ABZ
F(x) =0(g(x)) /& log f(x) = Oog g(x)) I () &AM

(A) FERE

(B) FEAF)

(C) FITRE

(D) I ARE
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BRE 4 R RHREEFIRAR O() ILSHIE I, FHRILAZH W NEIRHES.

(n—=1!  Slogn+100'" 22 0.001a* +3n3+1  plogloen

(logn)?>  {/n+logn 3"  logn!  (logn)e"
11

log n"*! 1+§"‘§+---+l n-2" 2%
n
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5logn+100'° ~ H ~ (logn)?
V/n+logn  logn"™! ~logn! ~nlogn  0.001n* +3n° +1
nloglogn ~ (lOg n)logn n- 2}1 3n 22n

n

(n—1)! n" 2?2 0

JEIArPE S — A ] AR — R IRA S 1.16~1.18.
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1<j<k<n -J
e BAAE
Z Z Z— ZHkl—nH —n ~nlogn,
1§j<k<n I<k<n 1<j<k 1<k<n
E = Z %: %—Z——l—nH—n.

1<j<k+j<n 1<k<n 1<j<n— 1<k<n
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B 6 %y logy = x3, K y WnLHE AR x IERIEL.
R HBONEL 3logx = 2logy + loglogy = ©(log y), T /&

3 3
y2 — X e X ’
logy log x

>. 2% [Spel4, §2.6 T1].
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ﬁ%y=@<x

log x

.

16/17



T}I‘g‘s‘%ﬂ
SR

i) 7 REIRIZTE T — DN EERR R R, AR o XDEIE B
YR —E o FREI R O ), 5B — D FRENE Ot log 1), HH ¢ B—A
A} DAE TS L. QMATIEed% + = h(n) (ESBEIRMERERGT? CRIE: Ryan
O’Donnell)

R EEE f(n) +3g(n) = O(max{ f(n), g(n)}), FHATEL nlt = tlog t, IXHij [H

3

W £ = @< 2 ) MO LT Z TN LR O(n3 +/Togn). -

Vlogn )
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[Spel4] J. Spencer. Asymptopia. Vol. 71. Student Mathematical Library.
American Mathematical Society, 2014. 1SBN: 978-1-47-040904-3.
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