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HRAIRFEBEBERNRRERMERNS HREERERC(), TEEEIMR S BT ESR
ER0(logn), HHEATEAERO(nlogn), BMATHEERO(n?)

A. 1EH ' B. fEHiR

<+ (EREZE ) E—REHRER S, BaILUREASRESEE
P(9) = l()g(Hbu( v Zlug size(v)) = Zruuk(m,’)

veES vES vES
<+ B - S/ Ran | Besdy X
- BAfE : B(S) = logn! = O(nlogn)
h h
o %m @(S‘} — IOgH(gﬁ d+1 _1}2'f < ]l.JgH(Qh d}l)zd
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h h h
zl%ﬂz’ 020 = N (h—d+1 = (h+1)-) 2¢-%"d-2
d=0 d=0 d=0
= (h+1)- (2" —1) — [(h—1)-2M 4 2] = 2"*2 _h_3 = O(n)
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PR O .
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——) (B0 (O0G=)  (D)OG=)

6ACTAE RS NSRRI E 75 () A /K7 7 Q(logn) k7
(A){2P|p € N}

(A)O

(B){2P*! —1|p € N}
(O){2? -3%p,q € N}
(D){9%4P—9%x2P+1|p € N} U {4P—3x2P+1|p € N}
FOBEHT IR BLI B AT RE 5 1, Se i A, JF HECERHT pdf SCRIH 25 H 1 X R ppt

A RE 27 B e RO AR L R (O R B TR e JE BRI )

e Al A P S (0 B U B Y A ) 2 B, ) B2 25 T, LA B HE e DL A G AR m] e
A HaniX A 0 IR A HE R 58 B AR AL ARSI R AR T (RRRTRE %) 7 4h A R
P e P KIPIHEE,

Shell's Sequence 1261

W

o7

#Shell 1959: Hyy = {1, 2.4, 8, ..., 2% ...}
+ZFE , RA P . ERFIERTESIET n®) BE. ..
+ BEHFHFF A = unsort[e, 2*!) Fl B = unsort[2%, 2v) ZEEHTIRRAORE

.00
a o] a 80
« FEfMi2-sortingh} , A, BEREE—F ; MILEBRESEER

0,0,0.,0. .0, 0.0.0
a“n a“a“a“a“a

74
+ PATIEHARN R (RIARS | BIEAYL-sorting(BML +2+ 3+ +271 = Q(n?/4) W@
S ARFET | B PERHFERE , EERNIRHLIFER

PS Seguence 1272 k<t 1274

«Papernov & Stasevic, 1965 //also called Hibbard's sequence 2) Consider those iterations for {hx|k<t} = { h, h2, ..., b }

Hps = Menen — 1 = {2 —1|keN} = {1, 3,7, 15, 31, 63, 127, 255, ... } " i1 and hiyo are relatively prime and are both in O(hy)

) . . . <+ each hy-sorting costs O(n x hy) time
“»Different items MAY NOT be relatively prime, e.g., hy, = hy - (hy+2)

. .+ all these iterations cost Onx2-h) = O(;L‘W) time
But ADJACENT items MUST be, since fi .1 —2-h =1
< This upper bound is TIGHT

< Shellsort with @, needs
“rWhat about the average cases?

- O(logn) outer iterations and - O(n®4) based on simulations S
1
- O(n*?) time to sort a sequence of length n //why ... - but not proved yet h, < h,
Pratt's Sequence, 1971 1276 Ssedgewick's Sequence 1280

< Pratt's sequence performs best asymptotically but
Hpratr = {2°-3? | pgeN}

- requires too many iterations and hence
= {1. 2, 3, 4, 6, 8, 9, 12, 16, 18, 24, 27, 32, 36, } - is not good for pre-sorted sequences

N # Sedgewick's sequence: a combination of P5's sequence with Pratt's
“*Note that

5 41 209 929 3905 16001 64769
. . . . { 1 19 109 505 2161 8929 36289 }
- adjacent items are NOT always relatively prime and
{9x4*—9x2+1|k>0} U {4 -3x2*+1|k>2}
- there are O(log?n) items no greater than n o
(log"n) g - worst O(n*/?) & average O(n"/%)

“With 2., - best performance in practice

Shellsort sorts a sequence of length m in O(n-log?n) time ... %+ Is there a step sequence with O(n-logn) worst-case performance?
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912 VRFE:

=. A (4%5=20)
1K BL x AR BT 55 s NG N x.size, W — SR AR 2 x.size*2<=x.parent.size [FIAEARYT A1 x FK
VRS m I AAERE 2024 DT R X, — DM B Z W REE () MR EAH .
2.8 € ) MNGRMBUHRIEYET 51,5 B 2024 MESHRAZERIER 2.
=B QARAE) B _EBEMPRHEL:
SE2RN: FMTER
20230 BB AMBERER2MBSTIA M, SH1012ESHRNAEREAR—#S

A. IEH B. $HiE

2 B ET

AIEECatalan(1011)/5& £Catalan(1012)
3 BRI SR 8 AN A H AT A P R AR LIS ) AN
4 KMP 5379, 15504 “BABABBBBABABBABBA™ [H U iR next[ |5 & KI5 & /NIl =R ¢ )
=EL QARA) BoBE, PR

155 1=

(FEZfREXNE, LiE=SRs, FEHESET)
HiEnext[|F, MREkRAnext[1FE, ss[IFfgs[lE=

rank 0 1 2 3 |4 2 6 T 8 9 10 (11 |12 |13 |14 |15

P[] A |B |C |D |A |B |C |D |G D |H |A |[BE |C |D |A

next I::

P next[]

ss[]

gs[]

5. LR BB TR 2 2% FE R ()
void F(int n) {//5& € 7 %5 /2 % 38 A 2ol Y, HAEIR R 75 H 20 4]
for(inti=1,j=1;i<n;j<<=1)

i<<=3j;
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PO, SR (242+8+4+2+2)

BB A HRAT PP T, 84 PE— BUARY 50 r=root(T), -7 B oI 4 5 A (T, Ty, -+, Ty} THEEEL d TRFR
1E r PIRERL T2, mTIB VA€ X T WIS 7 i 74040 1 pre(T)={r}+pre(Ty) + pre(T,) + -+ + pre(T,)H
Hr 7 R A R R IE LR AT g S R DD FE A1, U0 R ipost(T) = post(Ty) + pre(T,) + -+
pre(Ty) + {r}.17&

(D) CFIFERAIRA PR T 1975 f 8w 5 e e D 9 pre(T) = {9,2,3,4,1,5,8,7,6,0 1% i

TR A 3 EIRRF 4 T S R E R deg (T} = (3,2,0,0,1,3,0,0,0,0 X H 1A% ¥ 4514 (-
Wi E A “HF7 .

(2)ileh iz 1 5 33 1 7 Bl post (T).

)i FH RN 25 A 08 3B F53 G0 59 pre2post(stack<int>&pre, stack<int>&deg, stack<int>
&post); (T2 — BRA AT 3 4% 1) 26 1 30 77 13 31, DA BT 2 1801 s B 50 8, o B HH T I 1) 38 7 e 47
WIGE I, 5 e 38 [ 500,715 0 FE B0 51 0 ) B T00TT 1 A7 CE AR pre,deg " ,post £ A 25 HE 2k
I pre,deg AR A7, J5 Fr i 7 41 U 2 B T _EAFCT post M H B2 47 I 18], S22 1E EE T 1
UL S A AR T 20 s B S T G R A TR 173 8] 5 & AT O(1).

(4)BIE SR I IR A

(5) i UIE W RV PR B T 52 2% B A K

(6)aIIE F BV 0 7 ) B % FE AR 5 K.

o S —1E

40 Ak IR 3R

—. Fllr (5*%1=5)

1L.MIPS R R — B 15675 A7 4% (B2 ] DL g &

2.RAID1 EAMEFH RAID B35 H R

3L ) CPI=3, i+ 5L £ 1 CPI=1, 3 AT AHIR IR, 2 — e P T

=BG QAR BEES, M
SE197A: HHFRR

CPI (Cycles Per Instruction) k& BIESHITFIOMBERNAE, CPI #/, FRRT
BRNEFAREENERE

A. IEff ° B iER




NS /b S/ AN EER,qq £E:790461315, 75 LT E ] 912 IRFEH L https://appexa7ebil2522.h5 xiaoeknow.com

4. G S, AN, SRS HR AN (]

5.utf8 LRI A1, — S REHIWT e A T S S0 A

—LOEEE (5%2=10)
1364 R EK 6 A, — Mk 14 4, bk 253 46, = Hiuhk 20 & 384 MK EEADN O
(A)23 (B)24 (C)26 (D)32
2.0 1 nE] 100 (IFEFE MIPS /KL IEMRIZ )
(A)beq 1EAIBREEHE 4, T RE 2 A 42 R
(B)AH 4R (1 P FCAE P ] B DRy 152 5 A [ P 2 A7 45 Je R ) 1 5%
(C) 7 LR MPARALK X ANFE P A LA
(D)HIHE 55 15 0I5 58 AT BR 2R I Hh B0 99 7 SR A 1R R 2R
3ARATE () MBASKAER
ABFE BT (OUifF (D)EME
4.4 x Ry 24D O
(A)Ff-x<0 M x>0
(B)#-x>0 M x <0
OFx<-yll x>y
(D)yf-x>-y M x <y
S.FEAL VG I E], 10000 #5453 4381, A f8E 20MB/s, 7ms -3 TF-18 I 7], 42 5] 8% 2E3E 0.3ms, 52HL 4KB 53
X HHfs 75 222 /D) (]
(A)10.1ms (B)10.5ms (C)ll.xms (D)13.5ms

= A 5D
1.7E IEEE754 Hups 17 sUEGR s S MR BN /-t il Rom oy

2 AR I LK 2 MIPS AbFEES b Joidl il Hcdie 55 i 7 ST BR B rh R 18 2 P 51l 2 : (IH
HMKTEL)

3.RAID5 [A]—AN 2k rh A P B & ) 2w 7009 1011,0110,1001,1110, 384 R 56 HLxf B Az
BRAEE N

4.2 %1 Cache 7 WIS 8] 2ns,Cache Bt 2517 18] I (8] 24 50ns,CPU $1AT — BAR 7 155, CPU 5 ]
17 24035 10000 ¥k, FH AR ERIRECH 500 K84 CPU PRI fERAI .

Ug. (10 43)
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EE M HRMKL MIPS ACFRERH, B MNR/KBT R BB~ (AFEFAAHRMLEIR): IF B

130ps,ID [ Bt 100ps, To#% & 111 EXE B Bt 120ps, 77 23085 & 11 EXE i Bt 150ps,{X )\ EXE/MEM %% K 1)
EXE B 140ps,f{ A\ MEM/WB # % ) EXE [y Bt 130ps,MEM i B 120ps,WB B¢ 100ps

(DA SEI T A I I, N AL B AR R I b AN T ps

(2) A 5 SE I A AN 8 0 I AL BB R I AN T ps

Q)BT F IR 2 741

add r5, 12, r1

Iw 13, 4(r5)

Iw 12, 0(12)

orr3, r5,r3

sw 13, 0(r5)

LI AR, T
MEM/WB ¥k,

O AE R R ACSE I EXE/MEM Bk, TR E AN B R A S E A
AN, (5 R

Mo
O

#RIERG

912 iRFE:

—. FIWE (1*12=12)

LR DI AT LUK AR LR B P 38, 0 R] DR AR AE IS

2AECFFZ RFRRIHRAE R G, AT LUE s R He vy ) i AR I R R A TR S
3SR ST BE B (STF) AT LAARIEARE Ml fF) - 2y S5 A o ] S5
4 ARAT SR B AT LAk S B

SAE— AR TR, DT H ST DT AN [R] I A7 1E.

6.1 3R 43 DUt 8 B 75 B2 CPU AR P S F

TR T B AL PR FR 4R, G P Hh T RT DA CRAIE I 5 X B 1)

8. IR T T e RS B, R DL SRR AR

9. MRS T RRIR th, 3 B 7 AR AR AR ) R A

=% QAW F=EL, AP
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SB317E: FbRRR

EXHBERFENERT, FEFE£EFHE
A. IEF3 B. iR

L2 2% EAE S FLAQHERE b AR H AT 3% J5 A0 B GIREUZ% LT RE 1 AT
R R, BBe)s SR BED RERERONE 7 2R (zombie). X
RERECE TR H exitin 2 45 R B CRIZEar (I ik, HSee I 50 HOE R #0H
S M N AMAOVE TR (Zombie) HYEESTH

10. 8 AR PP 30 AT 22 GE 1 FH AT RE 2 SR ERE R SCh) .
11N IR AT R G R B IR P K2 IBITEE IS
12 JE A7t R 48 F0 VEERE R il =23 (8] KT 52 PR B 4 A7 K/

A GRS, R AL TR TR /NI A 16Bytes, 32 HF 256Bytes FiRE B hE 2 1], 45 256Bytes
(R R N A R 3, — AN T H SR UR/N N 1Byte, ~ AN TR /NA 1Byte,1 AN H KN A
4Bytes, I H s EAEZFAE R RAT 7 T H SR I ELGUM 5, 7 1Byte.

PTE #1 PDE #%3{ (8Bytes) :

Frame Number I R \\Y% X
4bits 1 1 1 1
Hrp LR W, X # RAn AL, 70 Al SR AR AE AL, AT A7, AT 5 A7, #1447 47, Frame Number #2&47) 3 5Tl 5
I H sk A A 2% 20N
Frame Number Reserved
4bits 4bits

U H RN 27 A7 45 0 N 04 0x00
256Bytes (AN N AN EMI R LR EAE AR 7 2t

0x00 0oC 1C 2C 3C 00 00 00 00 00 00 00 00 00 00 00 00
0x10 4C 5C 6C 7C 00 00 00 00 00 00 00 00 00 00 00 00
0x20 8C 9C AC BC 00 00 00 00 00 00 00 00 00 00 00 00
0x30 CC DC EC FC 00 00 00 00 00 00 00 00 00 00 00 00
0x40 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x50 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x60 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x70 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x80 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x90 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0xa0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0xb0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0xc0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0xd0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0xe0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0xf0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

(DX S EG FHUA AL T, 0T H 35, D0R 5 AN T A i F2 25 & 2 /0 7. 295 fa] IR SR i A
QTEX SR HEHL EPAT VA7 A I il 0x32 2 bk 3 4 f5 45 2 Bt bty 2 /0 2 9 25
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et 15T B AR AR
(3) CAX G AR TR EHATUIAFFE A0 BBl 0x12 Zeid Mkl 3% 4 515 2 1 4 #4012,
Vi [ 250 2 DT H 5565 P A 28 0 2 T3R5 A 2870 A 42 335 Tl BH AR T 75
=B Q4D BBk, M

95 EEEm

E—AiEEE, FAESLRAFEENEMNTERESET, AFR256FT. AEA/NA16=T,XATHARFESNE, SMAFRS 1T, AFANY
. BEREMN MEMC " RAFERHATEANERS, EHUSEIEFEM(Exist), Hiadi(Read), Ei(Write)f1{E&Ei(Reserved).
BELHRSEREEAMNMTERTIOHRE, #BEANSE—HTFERINIH0xB0. EMNBEAFTHFEASNT.

EERHEARIBERNN0x20, 0x40500x8080MIME T EIRE. EREHTELRE, AN —RAFR. “ARFRAIFFSRITHNE
HUER AR RERE

Complete Physical (Linear) View

000 FE 00 00 x40 00 00 00 DO o0 [CA FE BA BE o0 DE AD BE EF
o0+ 00 DO 00 DO 44 00 D0 00 0O o+ 00 D0 0D DO oxc4 00 00 00 00
o0z 00 00 00 w45 00 00 00 DD o3z 00 00 00 00 ocs 00 00 00 00
»0c 00 00 DD DO o< 00 00 00 00 o2 00 00 00 00 oxcc 00 00 00 00
oo BC 00 00 DO »s0 00 00 00 00 oxs0 [AA AN AR AR 0 BB BB BB BB
<00 000000  ©-<D000DOOD  oc<ASAAAAMA  oc:BB BB BB BB
oz 00 00 00 00 200 00 00 00 xR A AA AR 0«45 BB BB BB BB
odc 00 00 00 00 osc 00 00 00 00 Ooc A WA A AR oo BB BB BB BB
o020 DO DO DD DO w0 00 00 00 0O oxa0/00 100 [00 00 w0 D0 00 00 DO
>+ 00 00 DO oD wes 00 00 D0 00 s 00 00 00 00 s O DO OO DO

R NS —1E

THEH M

— IR 2 *6=12
1A ARP RIS R €
AHRFE ®H  Od% Oy
2. 72 LA I 22 i LU 1) — Hicdie ot 20 5 o 3 %o L izt H 16 Mac b AR ZER T, O
(AVKEZIUE 2 25 W 52 A% Wit oy 1 470 BT A iy 1)
(B) K i 126 45K 5 vy 134T ARP A
(CYFFiZ MK 1525 HDCP JIRjR%5 2%
(D) & 7 1M
3R T REL R, Tk IEm K2 ¢ )
(AR T I P 98 R e JE AR JR SN TE RIS 5 I T B4 T 1 S AG .
(B) LR R A SR Fl CSMA/CD K 3E4T 1 9461
(C)RFH RTS/CTS J7 20, Wi H— 3k s W T B CTS 15 5 (H 3 W T 265 B RTS, F4 1235 i AN 75 2L
N T G R ST R
(D)SIFS,DIFS,PIFS iy [a] [ 7, = B2 FH T2 il s 27 S AR S 2.
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4 R3S R W R
Hohbk/5 RS ity 1
192.168.160.0 /19

192.168.192.0 /18 1
192.168.128.0 /17 2
0.0.0.0 3

2 H sl 2 192.168.64.18 A1 192.168.172.17 PN HCHE A0 B3k i dh % 45 1) 1% 1% 25 444
M RO SR )

(A)1,0 B)L2 (©)3,0 (D)3,2

=EE QARA) F—E, HhE
6450 ESH
B # M % F W HE A T8k
128.96.39.0 755.255.255. 128 #0 m,
128 96. 39. 128  255.255.255. 128 #Om,
128. 96.40.0 255.255.255. 128 Ba
192. 4.153.0 255. 255. 255. 192 B,
is B,
= (BKih) e
MEEISE, 2EmIESEIN
e
(3) 128.96.40.151
(4) 192.4.153.17
égﬁé;;gazirgfm (8m0, m1, R2, R3, R4FHI—4, AEERFEOMIHE, HEESmOsEmMIET. )

5. 8L A F1EHL B Z 85K TCP 1&%i5,A 1 B A% 3 > TCP B, HA =k i K FE 43 7 200,300,500 F

T8 =/ TCP BUlgls 7508 800,A [6] B &4 5 — AN B, o — MBCE R ENL B AR =B
Ja R BN S )

(A)200 (B)500 (C)800  (D)1000
6.HTTP, QUIC, SMTP WX AEL 4 2R s srmle O

(A)TCP, UDP, TCP (B)TCP, TCP, TCP  (C)UDP, TCP, UDP  (D)UDP, UDP, UDP
=% Q44 FE, Mt HTTP M STMP

EE5T7EM: EAjLER

ETCP/IPINERS, () HSEFRATCPEIIERE

A. RIP, DHCP, FTP
B. TELNET, SMTP, HTTP
C. RIP, FTP, TELNET

D. SMIP, FIP, TELP
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=FEH Q4RA) F—F, #i QUIC
5850 YT
HTTP3.0thY 3 i {14 BN A B FBTCP

© A IEH B. #iR

. REE4*2=38
7.9 7 385 B R T O, T 43 ) DU AN 5 T A OSPF AT BGP 2 H it Ak i
8. HELTF TCP 1 reno 5%,15 51145 cubic A1 bbr Sk i S k.

R ML —12




