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B SEE FEE K 7T —E 20D

56  0d

%1% |BlHELAR B1 g94b3E B2 fUE & 3 B2 BYALIE

Ao Wl | D (BRIEFIEIEY) Mehr | O (BEBRIEFEEIE?)

A—E

C—B

D—C

B—A

B—F
=. MEKE (4+4+2=10 53)

MERRERIZEN A 5HB8F Rl 1% R1 5 A R2 #8iE,R2 5F¥] B HHiE. RERER A-R1
A Y Fm KA 1024 15, HPEIE 14 FHRIMSK; 35 R1-R2 A IFMm KA 512 F75,
HA a8 FHaumisk; 5 R2-B A FHm AW A 512 F1H, HPEHE 12 FHAgmL.

11



NIXE/b /T FEE L S xinweikaoyan001,554E 826 1R FE L https://appexaTebil2522.h5.xiaoeknow.com

MABML 161.111.1.024, FZEFH 1P it HECLE LUTMLE:LANT. LAN2 LUK BEEHEE R1 fAR2
[B]HSEER R 15 LAN1 F1 LAN2 AT RN IP it 32 2 fis A, 54 LAN1, LAN2 B9 1P #iit3E
B, R1. R2 Y% Ot AR B 1R bR,

A BLRE—NEBURBER K/ 900B,TCP Ij3kA 20B BRI, FEMLZE N T —1 20B 1A IP 4342

3LER, Identification BB A x, 183X 4 IP 434B7E A~R1,R1~R2,R2~B _E{&#iEt 43 2HAY Total length,

Identification. DF. MF. Fragment Offset B{E& &% V7

INFE A 8 B &4 7 4 TCP #R3CIRSTKEZHET MSS, K reno I THEITH], VB BIER 16*MSS,

FRIZIEWE OB BX, BEMELIBEMESE, B B BEI— MR E E 3T R A FIAIR S A4 M TFF
BEMIERE A WEBIRE—NMAARERELRA T %0 RTT? (BEAREIZRIERMRE T 38%E

EEBES)

12
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2019 £F 826 ELEn

RSN

—. FIETER (12%2=24 43)

nlogloglogn — 0([logn]!).

B 2019 M T EMEZXHHEE /N TH 2018 MES AT LUERMNEEZFRERNEE.
FEFITERRS, ARK P E RS 2 st R — & 85, E {1 58 OR E 4R HES.

MF RN, FEL TR FIMEFRRFITRHEREFERF.

MTFMHTRBEN 2018 WX, EF&EFHFE AT ELE Xt A 8T 2018.
IR MG RSB EIRE R TR, HARAD A A SR 18

IR B EF A BB EER M, M {8 R A BEIRIEST #E0 (logn) BU M4 BE.

EIREFEHER T, T RN RIERM FEHEE 2 E R E o), RERIFIER T A Odogn).
BIME {5 A 2R B50dt B next[ )37, KMP B5A 1 0] LAFE 2 M Bt 8] 52 A% 8 PLEL.

10. ZIFHIHREE——FTEF TR IZF TR F ST BN L R R L.

1. ERAHIFIRES BFRRSEN— TR FI R EIA T NS ERE M, A BUR L.

12. EHHFWMREA T ARENRERFEE N F5IRA ER.

Z. HEDSHEEAFET 0 F (8%4=32 4)

1. B FEHRIEN,EE =N ERETEN TSR E SR ERRAEEMERAEBHEHE T X
BARIEKRE R LA E XIE?

DFS i 32 h ] iR 12 BT el M) B dRid /gm0 ?

B— R AAR,ZE6IRATE/MEE AVL AR BHME.

A S A e

Dijkstra Fi TH#IZ EIRT, A fEH 2 B iRt £ Z 2% WEN S X E AHE?
SR RFERRLL ME R BB B A2
KMP BEMEN T ENEENMBEGHLAFH T EBAR? A2

® N n kWD

=. BEEH (7+443=14 5)
RZXWEFBHFIFNE K MR
typedef struct BinNode {

int size; /BT R FNIZ T B
struct BinNode *1c,*rc; // /- A% F i85t
}BinNode;

BinNode* rank(BinNode* t,unsigned int k){
/10<=k<= t.size TELLALFMNFEAEBIT 12 1TRIMEG
/frank(t,k)SEELLA t ARE — XA Rz FBAINFHHE kK DT =
/1% BN R x B ERT (8] 22 (8] & 20 I AN A LUEB I O(depth(x)), BN R E
B EEEENEFBH ERELBITEKR FAET
}
. B/HBEGSIEER
2. RAIRIE (200 FLAA, AT —3KIRED
IERRRSEIEEE RE (R 120 F)
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4 Bl SRR

I N G o

N

)]

b el

.

FIHFRR (5%1=5 43)

% x 2 CESTH int IR IR 0 BN xx>0 WAL, \
BERSERITENRIESMBEFEREFESP. \1r
CPI /NI THEF A BT s i %E.

MIPS F £ F7K 4k CPU F,1B8IT 78 5718 B Ih RE B8 JT Al s E L5 H SR

ST HILARE 22, 15 BRI A 72 i B0 STk EE IS BRBE L 7R B B0 SRR E IR

i =]

KA () MHEERNRERIERE

(A)RAIDO (B)RAIDI (C)RAIDS5 (D)RAID6
MIPS E iRk AT g A LA T sz ()

(A)RAR (B)RAW (C)WAW (D)WAR
THXTFRE&EWHED ERMHMZ ()

AHITRLEERERTEITEL B)RLTRERERTREL R
(OBRBZERERT ML (D)LA_EVREEEIR
THXTFESFHSENSEMESMEERNZ ()

(AEESHEESRFERMA S SEC R B)ESEEFEAER, AN EECHRF

O HFiERERMEL R T EEEHARIF (D)ehSEERERBES EEEHRF
THHEA 258 O

(A)REHAHBHE 7S (8] b $32 Hh ik 2= 8] X (B)EEHl i1k 2 (8] b 49038 Hb 1k 2= 8] /)

(C)FELRAY FE HA L 3t 52 O 38 th 1t t 4B 4T (D)HE 4R RY FEFULHh 1IE XF B B9 49 R Mt S — ZE 4B 4R

. T

ZEHERKREESF , , . (EB=1E01]) .

+1234 B9 32 RIAMBERGFREMEIEE R ox . (B 16 #EIRR BIER AN BEE)
-27.625 #£ IEEE754 BEEF S TR A 0x . (A 16 #HFIFRR)

MIPS MIEFRKGHIEHRNBTARAE ., , . ((EE=/HEIAD

BIE R

B MIPS i+ EHL EAFEIR S 10ns,—PMEE—RIEHES,ALU BIIEIR A 6ns, 5 7SRV HIE

BA 3nsHNIER A Ins,— 50 B HAPY AT L ST AR/ 35 17 28 ORI R — 1 B 1 B IO S HRIE ok
SEGFRRZEANIFESMELIERR 2ns,PC I HEIRA 2ns. B FXIESIREUE. ¥, 1T, 5E. B
B A BT SRBLAT 7 S35

addu  rd, s, rt

subu rd, rs, rt

ori It, IS, imm A
Iw rt, IS, imm T
SW rt, IS, imm

J jarget

N PC R EEMEFARIUTE (R#ES EAR

1.
2.

RERARZIT ESAFSHIERNED T RIS SER
7BZ AL e SAFEMBIERNFER —AFRR & KRB SR D A 2M%iE <. 727

14
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HE X R AIESIEE.

3. RARRKLRITIESHENBIRAGERER— N AFERAERIES SRS L7
BIERSG

—. FIBRER (5*%1=5 %) (H—Em%KIZ)

KRR x86-32 EREME ARG H—RARAURERZD.

ucore IR ETIR 39 10ms fill & — %, BT L ucore NRESEI/NT 10ms B9/ HAE R iE]FR.
RITREED AR LRSI SR X]

RE— main RPHIZEBLIE.

. T (15%1=15 43)
stride HEE LD FRZA/\LLHFSEKRETTR stride, i HTE A B stride AAJgERRE BRHLK
s 127 B REF A —AN RIS AT LUE R VAR (IR G IHIE A F1B,a 5 A #Y stride,b 1 B
B9 stride, 2 sign(a-b) 0 BHiAA A IEAE BT AT a+s 256, sign(a+ts-b) 0 B, %3823 B iB1T.

(FEAEIN:<, >, >, <)
2. CPL<=DPL[|]]#1 CPL>=DPL[E%],  F/WAKRBAILAFTHNRMERE,  RANER K TE
HI4FI K.
3. RiFfFEARE RIBREMFHIEHIMR A FHIZR B RXHAIZEL K wait(), FIHIZHRA_ .

4. [ESEMHEMAES:

I N

class Semaphore {
int sem;
WaitQueue q;
Semaphore::P(){

it

Add this thread t to q;
\ @ block(t);
; }
\ }
Semaphore::V(){

if(_ )
remove a thread t from q;
wakeup(t);

}

}
}
5. x86 i+ EHH,CR3 MizixFET BFRAiLIA .

6. AZSIATEA 1 BIXH. & A BREREE B,HYIE A F93iER: C.HBEE B B9A8i4HEE D, kAT B
BSIAtEH AN DHSIHEItEA .

=. ucore LI (6 43) (LWHZFEAET AERRMAT)

M. EF 459 (EZHRAE, AT 2024 FEH, 2R 2AmE)

THEARLE
—. HIBEE (6*1=6 49)

15
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1. XTI THEZ R, FIERERNE ( ) GEBUKEIZER FBEHETIES)
(AR B ATIRTEIB ST 12 P I A 5 B8 SRR, S A 3R BT = F R+ F s & R i B
(B) R E& 3 # HYim B im BT RE £ 3K, 5748 32 #R 89 i B im B 2E (B 2 B R U
(OIEEFBIEFEAIZEEEHPERGR XA THFIESN IS EEES ABEE R
D)TEAXRREEFREITHBEERE (WNKkS) BERXRAFELEENTEZENRIE

2. ENHRBI—IMEHR (FHEELAN) SENCEE BEEBNBEREEIERERNZ 10Mbps, =
HURRABIRICAZREEN I LE 1 MK/ 8Mb (1IM=10°) HIIRIL. & ZBE HERR AR IBIE IR, STAIZ
WIEHAAFRREESN () BRERSEIZER, % —IE 408 Bl

(A)1.5s (B)1.6s (C)2.1s (D)3.1s

3. WEEBHMENIOF,BIEE 840H, BN A TTAIEA R AR ()
(A)280Hz (B)140Hz (C)560Hz (D)240Hz

4. THIMPLFASESESFHIREERFBEREMR ()
(A)RFI B Z BB BRI, & X IR F IR (B)iRFNH B 2 [B)BE S 1R, L X IR R 1E
(C)iFFNE R Z BB ERIT, L FEERIR (D)IRFI B Z BB BRI, & X R EE

5. RIZLAK M A R EEMIHC K 1000bit, 5 IE F S EEES 100m, RHBEE A2 X 10%m/s, AL EERFER( )
(A)1Gbps (B)2Gbps (C)100Mbps (D)200Mbps

6. TCP &P FEEBOKRNA W (W ELEX) MEZERE SRBURKEAERK MSS ZXH
BEAEFBRBEZWEIEEL KEL FMERIRNZEEZ L ()
(A)0.75SW*MSS/RTT  (B)0.SW*MSS/RTT  (C)0.875W*MSS/RTT  (D)0.625W*MSS/RTT
Z. EE# Q+1+1=4 5)
1.FEFELLTS URL &5 HIE X http:/info.tsinghua.edu.cn:80/index.jsp

FE BX
http

info.tsinghua.edu.cn

80

/index.jsp:

2.3018% info.tsinghua.edu.cn 3T R4 IP Hoik 3 166.111.4.98 #RFR RS & EINTINE:
(1) if18] http://info.tsinghua.edu.cn/index.jsp 1IE &, Mif18] http://166.111.4.98/index.jsp F&.
(2) i718] http://166.111.4.98/index.jsp 1E &, Mi/i8] http://info.tsinghua.edu.cn/index.jsp 5.
=. BEE (4+3+3=10 9
INEIFTR, ML 18 100 B XML 2 B 50 5,W%E 3520 5.

1. IMEMLE 166.111.4.024 IFERI 5 EMLE 1. LK 2,45 3 REKE2S R1 1 R2 Z [B)AYHERE . BREHES
R2 71 R3 Z [B]AYSEEE, A H K D4R H S HIREFED 1P Mk KX TEMLE 1. g 2. WL
3RV IP I MERA P TFHE M ENH.

2. TEk AB BIERTAN AC BIERTEA ARP MBI B IER.

3. Y A KERCE C BFLEELZT A>R1LRISR2.R2-C =AM, BH & _FIRSCAIE 1P, ERY IP,
B MAC,BHI MAC (F MAC-A,IP-A,MAC-e0 FFERR) .

R3
- “
i eb
- e4
2
B2 e0 @el e2 e3 @
R1 R2
B
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2020 5F 826 EfH

WL -

—. FIETER (12%2=24 43) \w

1. log"™n = ©(n'°8M).

2. RIBHEFFHRTEE 2 E F0 (nlogn), & 4FAT (8] 8 ZE .20 (nlogn)

3. MEWMERAERES 2 EEE R R THER.

4. SEEZXHERPRTRERMBERTEREIE 2E A0 ogn), BRFEHFERTHO).

5. %A crane EIEF AN A F1 B &HALNE U H ANE LW SRLEEKE A& BHA
.

6. AVL RTEA— TR ERRES|E20 (logn) X FHEBE.

7. BM—TEEIZXHREE ZE }0(nlogn).

8. AENMPMETARNEBEREMESEZNEE

9. ETEEEREER IO (n) NFAE T FHHE P HIFT 10%.

10. FRXEFSEFHAXBFIMELL T IAE BN FIAEE.

11. AEELE DFS FE k FUEIRCABEILBELRA—ERE kK NIFE.

12. FEnMAERIBkEE R B, BN REHEAEE S 20 (logn).

—. EEm (7%3=21 47)

1. AEEXFERHRIMEFZ DFSH ()
(A & IR (B)# & ILAO % Fr (C)El SRR (D) E#RY R

2. RAFMRENREHIFEENERHF ()
ARV EHBATRE BEHHAEFRRE OFXEHHFHBERE OEHHAERTE

3. EREMIALENER 26 NMAEFEMENEARBLAERFER T EHELNRBESERE ()
KMP A EFHFERA T, BEHEZEMIEERE () KMP B
(AMEE,XTF B)KXF.XTF OFF. KT D)yFTF.FT

4. FFFEFEZR0!14+23144AX56!7x817 —9 +HEZET 2017, MALZERFH( ) (FH 2018
FHRE T, TERAEERH)
(A)ns B)BS (O)F= D)r=

5. MFMHHRaANHA () WEZXWMEREFT 2018 MES AR EZEZRIERYE.
(A)2018 (B)2019 (C)4038 (D)4039

6. 9NFHFHINER 0,1,1,2,3,58,1321, HIGRERE ( ) GIEE 0 JEERH@AXRERET)
ABRKKER 6 B)RAKER 7 C)mAKERS D)ymAKER9

7. 123 & HHFBHHFHHFBSHF BYEL# G next[]3&RH next[13]FA next[1]8Y1E ( )

(A)next[13]=1,next[1]=-1 (B)next[13]=1,next[1]=0
(C)next[13]=0,next[1]=-1 (D)next[13]=-1,next[1]=-1
. UERR (5 43)

BE—R XN K FBFFIFIGEFF&H F5,81E 5 & FF 5 I Fr s 7 Fr 5 5 2 i E M

—BI R 5,35 AT LA 4R HEERR, A AT AT 5 B ZE .

=. BB (ABCDMFHEIHEME RS ».) (BRbliziEBEESR)

TESE X MRS R =R
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struct BinNode{ /=M #¥5 =

BinNode *Ic; A
BinNode *rc;

BinNode *parent; '
int size;

b
ASTE ZXHEFREVAR 7 JRREIEHEAT;

B.45H A BI{AKAESLIN 1Size();

C.search( R HFFBEAFIE k MR (FFEHREIETIRA O, A EZHIRM A F iR, &
FEFBHFEAED) ;

D.splyto(a, x) ,a J3 x BB 5C, 18T zig-zag 1ENF x AT H a K% F, % a A NULLx ART
&

EJ4—1R splay RS2 XK (ATH EXRERE) EKEHEIE 2 E A0 (nlogn), ERXRER
#Bid0(ogn)

FAEFRERTE E b H B ELER R B RE AR CREHER.
4B SR

—. FIEFRR (5*%1=5 9)

1. FRH float y, & y*y MAEZRBRREEAN y XF 0. (FEREEDE R y*y>0)

2. CiBE int x,%& x<0 AL, M4 FH-x >0 BT

3. CPILHUNEFHITIERBIR. N

4. RERNKEHEBATIES CPU HISIER HiEE BIFEAHITIESHIRE. 1

5. ZHEENATRERBRINEIERIE.

Z. E=@m (5%1=54)

1. 7#fi# 100MB BI##E.RAID] RUBEERIR/N A RAIDS M#ERM KN .

2. BH—MESFEF cache RE R 1024B, &R 100 )], 8 RiF18] 3 1 3+1024 HititfI A 25, 5% B B HEAR
Bf75NAY Cache dpFhZR )y FNRA ZRRAAEEAARET ;53N Cache iph A .

3. —BHENERSENSPERSA 800%600,1EH RGB i, §MERER | MFEHRILWZE K S0Hz,
ERENEHEN 0ATRIFERE NEENEFTTFREL N .

=. EFEE (5%2=10 93)

1. THFREDPERBZE ()
(ARSI i S1RIERM (B)Ig S wimsa BB SBRIEH
(OIESHKELI—HK (D)IE S HIIRIEB N E —1$ %

2. BRRRKEHBEIBARATLURA () FE.
(A EEFKke (BB B (C)53 T (D)ESAE

3. MIPS FifiP A 2HEHHATIZE ()
(A)RFHT = B)REEHEFE (C) & iy D)rEREER

4. HURRSTRI—NEE (BEATE)
. 4 BRUATEEX2 BRAAMEE, S HBEPEEGPERESNE (BEFTE)
M. #REH (10 )

BIEFERIMNTIR A 10ps, FEZMHBIEIR K 10ps, EMERMERINT (Hh ID REANTIER
HEHRHBMIEERELESREN) (RREXEESFE BIZHE S5 ERE BN IEEA SR,
XEES BEREAESE TR T AEKIE)
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ESME IF ID EXE MEM WB
FELATE 250ps 180ps 150ps 300ps 200ps
ST 3 &84

addu  rd,rs,rt
Iw rs,rt,imm
] target

LIRBBEBEER. A, K& M ERREANEARHRIITEISE
2IRMBEBEEH. LA, RKKEITRENESIEREANFTALRNITEITIE.
BRIERS
—. FIETE (10*1=10 4) (F—i&mBE%I1Z)
NPV EFGERIR FEHFE
SIF B B A e SE KB .
=S =V R AR R FFZE $ii0) .
STHNEEET, SN M HEHEECH R,
FIFO BAFF1E belady K.
JE IR SHRAE AT LUR D 3T R B9 1R 3.
X2 FIERTBIEAAE SSD FiE k& L.
MR — NS B IR SR BT ZE B 2 B B SR .
PCB Y E AT TIEB R AT AR R E K.
. IRIFERR (5%2=10 43)
101 MEZERm NHRESMNHESE S NRENRFTLETLS, N m & XER ()
(A)24 (B)25 (C)100 (D)101
UNIX &S| EHMEFEHHAER ()
(A)BRIR B)ER5|T R (C)B &M (D)ZS AR
3. filel SIAHEH 2,387 filel AY—/MNIRBEIE file2, 3T filel AYREHEIE file3, 3L file3 AVARHEIE filed,
LR file3 #0 filed4 RIS AT#E 2 AIA ()
(A)4,4 (B)3,4 (C)4,3 (D)2,4
w| G B (B) Rk
o (¥ H (www.xinweikaoyan.com) e,
. BRESR (5+3+2=10 4))
UTRZGBAARFHNRASENE A NEPnumZ2 edxMecx FHEMDFZE
B ARFBARMNREERERE

A R A o

=1

D

= &

all(int num, ...) {
ra list ap;

}. £ va_list ap;
@ = va_start (ap, num);
S wint32 t a[MAX ARGS];
int i, ret;
for (i = 0; i < MAX ARGS; i ++) {
¢ a[i] = va_arg(ap, uint32_t);

} va_end(ap);
asm volatile

;.’re']

(T_SYSCALL),
urm

R W R YT =

)i

return ret;

2. HHARGARMIAN 26150 xx 5T xx FEIE, HIEMEL.
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3. B getpid RGIERBPITIEIE.
HEN L
—. EEERR (5%2=10 43)
1. UTEERTEEYMEERENZ ()
(A)3ZHe A (B)H 4tz (OIS (D)
2. BFHIRARMEShEBEENEE:E ()
ONYEE) R (B)4mAS L 25 QYN $=3 (D)FTEE it
3. AEEFBEADIN D, YEILIETHEAEER O N[1,2,3,4], 038 7 —MEW S BT E /I b, U 7] 8
BhzE ()
A)—E= 1 (B)—xE= 2 O—ER3 (D)AJgE= 1,2,3,4
4. TEREMA, RS W BB E e RAMARE ()
(A)IKEDHE L (B)E B 475 (C)FTBLE (D)X S FNEE
5. UTFIEfMAEmEZ ()

1.

(AR EFT B AER+— B E MY, A AR 5525 [P ik AT REAN[E]
(B)DNS #FiRidR 2R ZaNER

(C)DNS Bt SR X BHEER AR S

(D)ifi1a] WWW.TSINGHUA.EDU.CN #1 www.tsinghua.edu.cn F—#f

FREER (5+5=10 43) A 8
WEFRR:AB BN ENE—EE M E(LANT:192.168.1.0/24). \w

M EE M IEEE R AU 192.168.1.1,1B2 A BIFMEREIRECER T 255.255.0.0,B

B F ISR RAC B AR T 255.255.255.240, ;5 B H AL B iR A BRI T:

P4 M 11k W] 4% 18 7Y T~—ik
192.168.1.0 | 255.255.255.0 | 3=z ft
166.111.8.0 | 255.255.255.240 | el
166.111.8.128 | 255.255.255.224 | €2
0.0.0.0 0.0.0.0 e3

MEBOEA574E:

(1) A 37i9] 166.111.8.100  (2) A 78] 166.111.8.200

(3) A 37718] 192.168.3.2 (4) B if5i8] 192.168.1.200 (BRiEFETFmM )

—FFiE A F1 B B9 ARP EFE AT, H A ARP EZATE) B K. 0@ T:

(WBHE LM 4 NrE% LR EER ARP EHAN 1IP? EEREGH? 2ESBEN?
(Q)ERFEE REUNBIMRLE 434H ? ILECAUES AR E S /L ?

(3)5 A RIP #18,R6 FIBREIRINT: (RREEZAE, FZ—1IEED

B R M4 BB T—BEEEER
Net2 3 R4
Net3 4 RS
B2 R4 WEFHESWT:
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S]] ke B ES T—BkEEEHEs
Netl 3 R1
Net2 4 R2
Net3 1 BT
S R6 EFiEHIERHR.
2. TCP {£ 8 reno B ERFTHREH #15H1E 9 400KB, 3N E O K/ J 600KB,MSS=100KBEE T
HIZ=H%:
=5 WEFOXN | BME | FiHLENEFS (BAL:MSS)
100KB 400KB | (1)0
WE(HF B EFHIA (2)
W2 (2)F B EREFHIA 3)
W23+ B EFIA 4)
W24+ B EFIA (5)
G)FRIEHIE 1| NEBRT (6)
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2021 £E 826 EEE \1

BiEsE
—. HiHEZRE (5+6=11 %)
. ZBEERERHS(n) = 218" flg(n) = n2020 \AHENAEE MEEKEIRI AT A2

2. BEREIEEHFMFER:F0)=f1)=001),BxTFn = 2@HRiBHER:f(n) = 3f (g) +0(1),m
MK OIBEME.f ()BT NEHEREBXR?2AFAL?

—. HE (6+6=12 &)

1. EBZEmM () @ ) 3k (X)) B () 3kF (M) Mk (1) B8
KIGFHBRIERO! + 1) x 22 B1+4) - (516 + (7 - (8- 9))EEH AT E X RIER, IR THRR S

BIES
HEEEnEEEEpEEEEnEEEEnEEEeEEN

2. A E TR B next[|FRMEHFHY next[]5=

Rank 0 1 2 3 4 5 6 7 8 9 10 |11 12
plil R |v (M |[M (0O |R |E |D |T |R |V (M |P
next[j] -1
Eﬁz:&nextm -1

- RERHEFHRNEEE (7 9
E X} QuickSort HAMNM T HE AR FFIEMEBFRE m I TG ELBSREIETR 7,5
T AIR)AF D& 1L 5, B EEANFEFEA —R InsertionSort, A1 RFHEFF 52465 n, A4 InsertionSort
TERBEZVRE R A?
M. AVL § (4+2+8=14 43)
FHATENLE, AVL MZEMBR— DT R fE a0 R A8, 7T LU T IS 2 AV AR SR Tk B 147
1. RFAHENEMLSLUTHA RN XN AR NEEERESN =EFHE=AT R, LS E
BEOKF SRR J g p M v,iR iR BAEE L P 2R 2 e 1182
2. WMRFEFIPARM GG — R 3+4) -E”,IBLFEIEA connect34(a,b,c,TO,T1,T2,T3)At, NS
HEZDMATBERIIER?
3. MW TRBEN, FITHEAEFIH X LFR CRFTERE)
AIEERYIB N a b c TO T1 T2 T3

#1
#2
#3
#4

&, REMERZEHRINEERF (10 2)
SHE—BELIAE Y DFS AT sizREMAAFEFH, 2R 22— M hIMEF IR 2,1
Y UERR; BN iK 46— = £l
. BRIt 5 i (8+5+3=16 47)
W — X 8 Z ¥ (Binary Search Tree) YT 2 E X AT :
struct BstNode{
int key; eSS4
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L\ @ BstNode *Ic; /I E¥%F
~ BstNode *rc; /I a%F
\w BstNode *parent; /A5 5
int size; /EBITREAERRIEH
}

1. WAARESERUATEZE FHiRHEE B ERFIHR:
int count(BstNode *T, int lo, int hi){
HFELL T AR =X ZE R &, Gt H 7E [lo,hi) X [B) A X HERS B9 2 3
1T Gt R BB Z K HEEXEMAEEE Oh),Ef h AxNEE,;
/R TE AR R, R e A O(1)RY3EB = 8],
!
2. WIREAEEHRIB R IE M.
3. WIERREERRT (A, RIS FE T EEXK.

40 [ TR

—. Fl#E@ (5%1=5 43) A @
. EFFHRETEE T EFNENERNES. ‘
. HRIZESE. EFTXINERAT, 2EKGRERSSNTHABEKGPE. ‘
SINERHRNGERATRSIHFERE.

. REHARBHE B4R HbtiE AU RR G S R BRI

DMA & &AM ERNGF R EE.

. B (5%2=10 43)

1. KT IEEE754 Bf5EZ S Bi#R EfEIZE ()

A S N

(A)EHHI N A BN S B)AHM N BEL ER N 3%
(OIEHN L BN —HZ D)REZMBEILEHIIER

2. PUTHREMRZF AN N IEEEENREHRENZE ()
(A)RLEESS 1 55% 79 3GHz,CPI=1.5 (B)Ab3EES 2 3% A 2.5GHz,CPI=1.0
(O)RLIEZE 3 $F A 4GHz,CPI=2.2 (D)ALIBES 4 551%F F3 2.8GHz,CPI=1.1

3. THEEHRELXT IwisSd NAFEFME—INFEFEFS) hEEimE ()
(APC->35SHTF (B)EFEFRHE->ALU  (OALU->FH 775 (D)ALU>HIEA7E

4. XF TLB WIThgE, LA MR EmEI= ()

(A)TLB 8 RIZFiA e R 8 iEE 72 CPU

(B)TLB Rk /5, 667 L1 IESEEPHRBBNARNE

(O)TLB RREAZBESSHNAIEF LS

(D)TLB & 7F EHAHbHE 24738 b ik Ao AR & 56 2

NATATFRRRBKEBIBNRAAFZERZ ()

(A)TRIKERIER (B)# BRI (C)Fr T (D)EhASEE

=. EZFE (5*1=54)

1. RRA#MEFRRAY short BERKIE FHERNGFHANEL 2 N FH R EES A OxFF{RHEUEFTE
F)F 0x01(SHULFAEFT), MR 2 N im#l, WE#HFER R 2Kumd, M E - #HE
A

2. EERFVHRIUNTENBREERSE, A 32 (oibht ZHF XK 1024 FH5,25F1T 8 F19,2 B54HHE
BEZRSIMNHEZE LR L

9]
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BERSTENNEEEFER : )

HE (10 4) \w
BRI E AR 5 57k g MIPS CPU BT N EMIEFE BEE:
B SAEHIEANRIIES N NN T FSE.
IR CPU PR ALMBER &, N ERNTEEFBREZEVEEZGE/LET#?
WMBEE A E Z2VEESHEFE/LNHHE L SN EEARPRE LN T FRER K8 T4
MrExF1728?

LW R4 O(R5); /HERS)BIEIENEI R4

ADD R6 R4 R7; //R6=R4+R7

SUB R8 R5 R9; //R8=R5-R9

#ERG

e R M

[| £ N =

1.

. FlERRL

Bt DT T B R B0, BE IR IS ERFNZ e DT AR I AR AV T iB) AL e SE .
RMTTEHEREEV S HEORTTR FLERERGPMERA.
RFFREE, MR B FHE, FHIERSEREFERE.

PCB B#MERGAZAXIERENEEREED 8N HEFANE—
MRFERGRARITREEZMIRMERGA T AR ENTSHATRES LS T 5.
BRIERF BT T EAR ST FERA0IR B R F AT h .
MRBERGHE M NHEIENAENT T & ZE M-1 M.
BITSHERNEERBIMAETS.

sere
1A=

MFES. E5E. BE. HBAIUTHEARABINERXEAREGE?

—PNHIZ kill I 7 — iR

linux A3 & 1T T IB1TA % cat txtfile.txt | grep exam.

A H#IZTERL 2MB SR BIRRVEN BR % B HE T BB — N X B 1 THEF.
RoIxXHiER (fFEXEIZENR)

SR \G
—. &R \I

3F CRC F4E R G)=x*+x+1, TEHIEEERNE ()

(A)11101010 (B)11001111 (C)10001011 (D)11100011

—A CSMA/CD Y BB M, BB 4 5EEIRZE A 1Gbps, [ESEBEZER S 200000km/s, &
AR HHEMHCE G 50 75,0 F R uagm ()

(A)80m (B)40m (C)-80m (D)-40m
166.111.67.8/21 FRfE LRI #&E it A (D

(A)166.111.79.255 (B)166.111.71.255 (C)166.111.67.255 (D)166.111.64.255
TCP B9 TSAP B9FRiIRE ()

(A)IP+ig OS5 (B)MAC+Hi® S (O)IP+MAC (D)MACHIP+if [ &
%F DNS, FHli AP IEMmEIZE ()

L—ME R AT AR 2 %4 1P Hhdik IL— 1P ik AT AR R % M &

(A)I (B)II (C)I 0 11 A XF (D)I %A 11 &BxF
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—. MA@
TR RR/REHIOFRER NFRRES

E 1 F

1. hERBEXRAESRERHELC—BaWEIkRE
B:(<A,6>, <B,0>, <C,2>,<D,6>,<E,16>,<F,5>) L\ @
D:(<A,12>, <B,6>, <C,4>,<D,0>,<E,2>,<F,1>) !
E:(<A,10>, <B,6>,<C,1>,<D,2>,<E,0>,<F,1>) ‘

N C WEgERA? R

HAYEREH =R i) T—HkER SR

2. AXRAEBRRSEEEL AL C RHMNERRESER
3. WRMFFRFHELSRIEH ERBRER.C AHAEHRFZEEHEE?
4. B A-F ZEE 60, 78\ 5. 13, 29, 4 SH=HEHEM, ML 59.66.0.024, Kk FEHH". EEF
IME B ERIE O 9B — 1P #ulk & — RIS 5 R A B4 Bl e bk 258 & H#510.
=. HE®
A [ B &5 8 NMKEH Lbits B9 48, SLEEMER G B NER 2 SEEIEE Cbps, B E{E B ERT
Ts,T >> L/C,fRi%& A MIAEE O E WK, KB EAEILH]LEEATER 2 ST IREREBIE, 257 H
GBN ¥\ EF M EEMUFITEE S FIAN SRS EE Y (FEMHIADEKER]ZH)
AT A BRESAETERR,ESE 2 A O\ 1 FFiadRS) HIIRE, 2 FEXiE, S EE TS
EMEHIANLSIBE R ER TN AVZEE O E B X NEAB UL E=MUGL N K E S HIEAEE— N 7E
BT IE IR E N\ AN R FE % D atE)?
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2022 5F 826 BRI

RSN

—. ¥R \

1. [logn]! = 0(nloslosn),

2. AFEENZERAHE LALLM BINTER, B FFIRNAEE. ‘

3. MR EAEEARATEEEEIT O(nlogn).

4. ZERNHER LB THFBE L.height>=R height.

5. KAZEEZRE—TNA s A m M DFS,BHE KA DFS R s FIEH A 1,1 s b AR AXRT A

6. ST EEE,MNEET AL %,#1T BFS,BFS #IAYIF B o 5T ol EEENAXT 1.

7. MR AVL T R x, SR A RERKEAET R ¢ BEILEE c NEETRIERFESE.

8. & rb-tree MRS EWNEMRIEHITT Qlogn)REZLE N =/ DHEdE—IX.

9. BHELKFFIEMB(1,3,7,15,...2%1,... ) MFHRHEFENBHEE Z<E 2 On'Y).

10. —iRBRKMEIET SET G 0E, T AR BRI KIS E AN —E K.

11. 305R bm B NERF REREM A ER IR FRREN A BARIEERFEATSE Ow/m)RIEtEE
ZE (HPn AXKEKE m AEXNBKE) .

12. Karp-Rabin HAFE LA QUL MU /A TE O() BB E H T —MESL.

=. ETH@

1. —4 50x50 BIXTFREEPE a[0,49][0,49], B ¥ & A Hbilk B8 5T ITIREMBIIR TEHER T =/A%E
B%,a[0][0]#2 38 TN ARXT RZAY =3 HIAY 1000,3 afi][jlAOHBLER 2000 (i>=j) Wi= = .

2. —NZXWHPETREBEBHE RRAWHTEEERT 11 A sERNARMR,MiZ-X Rkt &x D
B AR (MEEIZAR22 EdEmp/MAEREIRESTEA2XN,E AfiRX1E)

3. EHXHEEES{0,1,2,... .10} A B BT R 2BHEN—_XEENHESE &

4. IBEME—ZBELEFSAMLIHAMNZAEMZLE M HA.

5. 7EH 400 NRHERDEY 20 fr B h#H TR ER WS ZHFEM_ DRERDFITE.

THER
— M A AZAFER M=13 BIEH R HRARBRECETUL R AR EF 75 R R AR AR, I

NI ZBNES TR (SR HEIRE)

H[] 0 1 2 3 4 5 6 7 8 9 10 11 12

RN 44

AN 35

AN 18

AN 58

A 71

N 32

N 84

.

WNRUEEFHEAN 2021 2B H AR AFA?
BRI
EMEM—RZ XM M A LURE K F- B ERT AN T, - XK RRBHAR TR T %X

WG H R REX T

struct BinNode{
int data
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BinNode *1c
BinNode *rc

|5
BTN T ERNBH R HE AL ERFR:

void traverse(BinNode *x){

/R T S NBEBXFEFENT M BB XEBRXF
T @ (AR LABE I, A AT AL T BIZE S
‘ /1154 F BAFI AL LA B0 S B B R 4544
: /REFTEEXREE A On),n ATTEHE
}

1. SEIRARAS.

2. HEBZEANRTE.

3. JERIZE AR IE#TE.

4. ERRIZEARRTE], ZEEZE R Omn).

LA RRRTE
—. R
CPU Bk 55 1 58 %) R TS R B 0.
Wit > B BB RS RERIE
FE BRI RIS R T2 B BNRTE PC MO (B R WHE 1/ BLB ST TSR
BAEIESINF R FERBUEAR RN G Rz —.
NS RMEEE, MR R BE ST
- ®Em
| T ALU B RMEAERIE () (BT R AR RETEaTEE)
WEHBEEN (BTN EREFEHT OTUEESHRE () TIRBEE SR
L FRRBHAGNIEAERIE ()
WEMEEEE LA THERSE OSNTEERME (DR ENLkE
3. %F MIPS RGMMERASSMEROEAEHNE (O
(A BEARHIES B B REER S ENE -
(B)REABHIE Y /5 BEHITE £ BEAIES ‘]r

N N

i

D

OFELBAREZBEIITRESFENT—RIES
D)SELIBEFIEZ B EHFRERS
4. xF x86 1 MIPS HIHIRIEFRIIE ( )

(A)x86 1§ ERT RISC 1% (B)x86 1§ LA MEAFK
(CMIPS 152 &EE T RISC 1595 (D)MIPS 52 X #EES Ut A
5. =32 MR Z& RS, 200MHz,2 MR AR E—R B&TwRE ()
(A)200MB (B)400MB (C)600MB (D)800MB
=. EFW
1. #BRRHN—NM4 EZTNEFTSEHNRAER 0x_ (16 #HIFRR) JIEEE754 BEZEH
FREFH R AMBUBEAERERTAOx_ (6 #HFlIFRR) .
2. =32 RFIRIEETTEN BIRETNEFITHR/NA 8BEFITE 4 NEFTKSVIBAT

LI T—MNERF ORIE1E] 0x100,0x110,0x120,0x130,0x100,0x110,0x120,0x130, 75 Jg B AR5,
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R EA A AEHEERA LRU B8R SR .
3. —4+1 B9 RAIDS #4#2H 40, Bl — btk 7 BT PU R4 E P RO B 53 31 A 0x11,0x22,0x33,0x44, Lt Bt
FBRNEERE ARG AP iZibit FRBEIREA
M. HEH
—NREFKFRKEY MIPS,L1 Cache KIS E FMBIBE T B FH, AT £ —/ B4 B BA A SE AR 25
HFEE (55 ESMNASREL) NBUNTHESELEENESE:

Iw R1 0(R2) //R1<—mem[R2]
sub R4 R1 R5 //IR4—R1-R5
and R6 R5 R4 //IR6—R1&R7
or R8 R1 R6 //R8—RI1|R6

. EXHEZSBRNBEATAZUESSFERIENRIFESD DI E TR LIES?
2. EBRHESERNBEAT.FEZSONITHEHATERIX LIES7FBAILNRRNFHARER.

#ERG

. FlERREL

1. 7E84% CPU AT LU T R/ e - Rk LIt IEN RIS S5 E K.
2. EREFALIAESEXREI
3. 7E shell FEINls | more”,shell RS AN FIHIE, HEXANHIZZ BEILEE (pipe) .
4. HHIERASTHRBEMMRIITEE, SRR —RETRASWAFETEX.
5. SeRFeBRFFIZAEE L (FCFS) AR FIZE)ILHIAYICIRE.
6. linux B{ERZPHIME TR, LR AIZF LIS BRI RS R Bl IMg .
7. E—MEEPAIUGFESMHARNXHRS.
8. I TIFRANFI AL FHIZEHEZRTF.
9. INPRBFEEFEEIRERGE—ESD LR H.
10. RMITEEKREE (OPT) BTHRAEL (Stack) ,777E Belady R EIUR.
Z. BTl
REREZHNT—PMRIIFPEFE , , ,F1 hash JHSRTIFRIERIEST ER BT

U AT A2 9, hash BRI 2 0 MR WRTIERBIPHIAE hash EHEHAY
BMARN—BLNSHM & T
A BERZHE IR B XXHARIR AT Cohash M5 DARSL EAIIETIS FIEFATTS G.i##3E ID
=. BEH
UTB—MREREIZ E AR ARAD, ZRIHFLAZ p[0]F0 p[118YIIEF X i77i8]
. ERZAERRIE
2. ERET BAEVERER

variables:

wants_to_enter: array of two booleans
turn:integer
wants_to_enter[0]«<false
wants_to_enter[1]«<false
turn<0//orl
232 pliIMVEE AR IS BYER 0 5% 1):
wants_to_enter[i]«_ (1)
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while(wants_to_enter]__(2) ]){
if(turn_(3) 1){
wants_to_enter[i]« _@_
while(turn_(5) i){
//busy wait
}
wants to_enter[i]« _@_
}
}
& 7 X ARG
critical esction():
turne _@_
wants_to_enter[i]«

//remained section

THEHLM%E
—. EEE

1. ATRAHIE n fI$EIRAVEARMDM R ATRAEEER .

2. ISO/OSI#EEFE) ESAELEMUTHENFRHEERIRERRNES.
3. IEEE802.3 {/EBM={ERAH MAC 2 .

4. 166.111.67.8/21 STRIHI- &bt 2

5

—. ®ES
1. UTW—ANEFER TR B MAC #1382 ()
(A)JERFFR CSMA  (B)1-IR#%8I CSMA  (O)p-"B#58! CSMA (D)4 ALOHA

2. IR ERMBGEAEE () &

ARBE BEEHREES (OFEZHMERT O)FTitH
3. BB—AMEgETIATIEEMER? ()

(A)EEZ SR (B)E&HH =R (C)MH5F (D) 4tz
4. BBEREHEZWHATUTHHHMEREBDN ()

(A)OSPF (B)IS-IS (C)BGP (D)RIP

5. EEERXMMERKE EREEREE ()

LB AF; L &im AW RMNAS I ASERE

(A)LILII (B)LII (O)LIII (D)1
=. BIEHERETES (EIZRKENHHBETEEEE)

IEL ML E S FEN A, By C HHES HIEMEONSRAFHEMNENERRNEETER 2
1000 MER, SR BMERT A 1KB, BB IE R E B L B8], 5 55— K RIBREE 2
2ms, % E%_EJLiRAS, ACK WA THE IR RN & AURT(E), § N RAEE OIEHRE, &% 5. 1
EZ5 OK/NBEAL A
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@]

:I S I:_@

BEARXEHOKNMA LA E CRELXXEBZHEIE S S AKLSHEWNTFMHEE & TR,
5 A HENERSESHAZ D

& S AENITFEE A NMILA B C 51X 30KB HiE, ZEMBIRKRALTHEA L XEOK/)
A% LML 30KB IR RIEEE S KATE?

£ S AWM ITFhEtE & AT, S IO 4 MEE,C HIBEWE O EB KA 5 B #i[[ C £i%
BIEEELTEREZLHA AT FAMSERN A M BHWHETORAAZD?
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2023 £F 826 EEEn

B

—. FIHTE (8*2=16 57)

1. AEREAEEEHAIIEREMEHERERFARE S0%MEERE FEARIEDERESEIHE
B RERTEI E E A EH.

2. WANHEF 2R (in-palce) HiE.

3. MEBZXEZEWIHNAE AVL RPBA— el EEREE T BEEMNEI=KT S ¢ pv v
BREERES ¢ M— XA EEIBRE & 7T NEREZI TR p W EEEFATERE.

4. KREBHERF 2023 B AVL MFILEM EM—RER ERIFBATREENERZRELREEK.
5. ARIFEIFFIAH R EEBYE, Splay B AR L HERIUE ST 0 (logn) RIRTIEI 1 BE.

6. FAXT kruskal Bi% Prim BAEEE THIHRE.

7. B n MAFHBEER (skiplist) FFs ARZEERBHEATERTAUR).

8. REFAELBGAN Dijkstra BIABMEREMSL LL, i i ) th A —E R B IGHA.

=. EEFE (6%4=24 57) "2

I EREEBTRERRT () = 1287 (555) + “Vr T =

2. MTEF=REANEERA 2023 WHESNBIEENTRE_ IUREEREFREMNFL

CHINSE,-RGE, *3RE,/BRE, 3R 5, ! BisR)
0 ! 1 |2 |+ |3 |4 |+ 21+ |5 |! 6 |7 |+ (8 |- |9 |* |+ |-
3. HENER 9 NFEREMANE ISR E S5 {1,1,2,3,5,8,13,33,36},M#% B8 Huffman BIEXTKE A
2023 HIBENLF 7T B MRS FR R LA U AR ER . .
4. EER 2023 MHENARER AFHEEZAEE TR
5. ®XASHTHERS PAKES K 2023 #117,E T HFEE PEEN Boyer-Moore BEHIRF
Fbe (FEER gs TR KREEXLE, RFHEATRIEM  RFFEEXT.
6. KFAMII5E (Scparete chaining) JERIFEEIFIFRAKE 3 119, 7 F1E 2023 MAKE, —RBRINEKRH
HREPAEAIRAKEAEERS .
= iHE (oM
KA Floyd AU T S5 A KRTTUHE, RN TR MRGHEEEZS R TIECENAZR,
BT E—1TRBE U T RERER A EEEEE.
K 0 1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14
518 ALK] 30810 |6 |1 |m3luul2|9|s5]4f14]7]10]12
E1RTIERE
E2RTIERE
E3IRTIERRE
9. B3R (7+10+3=20 4
Er IR ZXWP E—PRvErzEBE EMAETR (B84 v AR) #akA v iIE
S ANRT A a FIRf 2T & v B9F0 u B9R 5T, MIFRIE v #1 u BB L (HA r SRFET R A A )
HpmWRERKE MIERIKAHEHESL (Lowest Common Ancestor) .
BEFEA M TENZX WP, ZTH S XEEHBEMA[0NMEREY BREE R RE GRS

Wit
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inEzi BEER. BERFERFFIESAIERERA PO,n)F Q[0,n)H,iXigit—NEIEXI[0,n)HHY
EE—ITEEHKED x F y B ENANNT SRR AHESL LCAKY), ZREEARNIE TR E F15
=B AEIE O(n).
Eban P={3,0.8,5,2,6,7,10,4,1,9},0={5,8,2,0,10,4,7,9,1,6,3},7] LCA(2,5)=0,LCA(8,4)=3,LCA(6,9)=6
1. RBEXFS5ER,GAEENRE
2. RAAARBEBEEENIRE HIRHEBHER
3. IERAECARRTE, =B E R EHTFEEXK.
2R R IR IR \ @
—. FIBFER (5%1=5 %)) y
FAMEFRREY 32 MIEBINEH B HRE.
IEEE754 RUEZ R BIEREEEE.
10 4w O FEF AT LAG — 4wt
RFEIE Cache 5EHFEZ BIHIBRET X R
EMEERS ] LUNIREZNFEERE.
. HEZEE (5%2=10 &)
=R E#FIEEE 101 (DID2D3) MRHHEBEREHEREA .
& mk ek s IR E MR B pse s
R MIPS QIR R AMRE 5 Bk &KL, Bis S B AEBEEMSE S B R — M E A AT
LASERR 5 k&P REEM R E—BEN,EEREEANTFRNEIRR A ERIZE MITTE
HI¥5 4% 51 RT:
addi  $2,$3,4; /3 SHEERT4KNEN2 SHEEH
Iw $1,0(82); /EN?2 SEHEEFESREENNGFEHES 1 S5FH
sub  $4.81.85; /1 SEERESSFER/KREBFENISTEHR
and  $581,%4; /1 SEHFERS5 4 SHEHFHZKE,HFEANS SEHEHFES
EAEREERIESENELCFTER/AN_ NMREFREERNELEER/AN N RIE
4, RRAZRELNE—NDELBIANFHITEE 16B IR, — N2 %EHH SR 3 N EH, 2 &a0eT
IRER A 66MHZ N B THmE .
=. EFEE (5%2=10 93)
1. NAEFHITHEREFEAETHHEERE RLEES A LEETHHEERE U THEAIER
B2 ()
(AR ERZNBIERF,MABIMIT A N T—FKES
(B RIREIR)iZ B AIEF, M MIES A L FFEHIT (A #HE—RIT)
(OAFRSIREELZ AEFRIT
(D)L L ER BRI B
2. 5 FRKEA ISR B SRE S TEeE IR 9338 60ns,50ns,40ns,60ns,30ns 2B R 7k &
FFaa TR, Mz BB AR B IE LR ()

N N I

(A)60ns (B)50ns (C)40ns (D)30ns
3. T%xTFIAN1FE K FTL(Flash Translation Layer) 891 }%, $8i=f= ( )
(A)INFBIE NRLE FIHERR AL E A [E] (B)NFE R TREmIBRLLIFHE 2 FHEK

(OFTL R 2 4E R b ZIHIR R AARET (D) INRHIIE T S < AT R TIERR
4. UTNRTi#Ed DMA ARIFTHIFEERMEE ERHE ()
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(A)DMA AFHIERELH, AT ARKEPETHR
(B)DMA #4285 CPU B FR R
(C)DMA AILAE#ZIFEERF
(D) IEIE T2 DMA BITiEH
5. UTEFEtEirmE ()

(A)ASCII BBER— N FETH TR (B)UTF-8 & { AN FE T i1 74w b5
OFEFHEBAEFEEZFNMERINER D)YERAREFHMNETHRKEIAESKE

M. & )
DAXFMEE T ESTUNFENZS TN, & T EAY MIPS 125 B, i+ E AR TUN 75 35 T BTN R
1. RABSTMNFUNEBAE.
2. RA 1 AIFUNAL MR TUNEERE AR L&,
3. KA 2 TN MR TN AR E.

% IEH

RERE

HHIR

% %
10

T &%

£ IE
A
B | IR L% | #HiR
R&E  EW !
M &% > =< M &%
01 »” 00
2% $EiR
&% IEff
2R (30184 0 :
addiu $8,$0,1 $0 +1—-$8
addiu $9,$0,0 $0 +1—%9
Loop:
add $9,%9,$8 $8 + $§9—3%9
addi $8,$8,1 $8 + 1588
addi $1,%$8,—1 $8 — 1581
slti $1,$1,100 $1 = {1,$1 <100
~10,%$1 > 100
bne $1,$0,loop #$1 = $0,M jump Z loop
nop =

#RIERGR

—. FlE#FE (10*1=10 43)

gemu-system-riscv64 B] LARRHL 64 i RISC-V AR HiILRERGEHE LiB1T.

& N RREFRITHRIME =4 i, NRMERGEE CPU 25 STl P T AL IE.
HIERNRREFH—RIITIHEE.

GDB HiX N HFERE R G AR 55 R IR ER A P 45 A & A2 BT

ESEFATXIEL (synchronization) ELINIFESEMFIREIR A 0, 541E A JILESEHR

A
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~ 1= ° ® o

1.
2.

17— P 1RAEAR A2 272 B 2 4 PH ZERERR.

BRMERG PR G LIME EIT I X, K L, B XX RITIRE.

%A MMU R CPU E Linux A# AT EEREB{THEFE T IURIGIFEIMFIEETRRE
Rz EER open()BREHT I HEREE T R G A A EHIRMERFIR L IHX.

A AR R R P EAE S S AR, R — R MR R LA THIT.

. EZA BRI R TITHIPEAIFT A S <A, AT LUMRIER E— PN & IZHANIERX.
. OIERBFERR (5%2=10 9)

THAEHABTRIERGEAZHZ ()

(A)JavaScript f#FE8%  (B)XHESLK (C)h BT IR 32 (D)iHIZ A E 2=
THXTHRIERGERFEAPEIRME () b &

(A ZHEFZZERNRIERGE R R ITFZS MTIEFFITIT ;

(B) X #FZ AL IEBNRERGP R IF S MMITIEFH LT \‘r
(O HFEZAIEBNRIERFE P RIF S MITIEFHITIT

(D)X ZHF RIZA BB IRMER G D RIFZMUTIEFH LT

RISC-V &3 U LS (APE) THIT ecall IBESRMAAE S & (R B, I TEHGS
BahFERRRIEREIRINZE ()

(A)RFFHIZR TTEELL (B){RTF ecall $11THaSHIFT7E AL
(ORTFFENRE“ZE U 5HIT ecall 547 (D)5 k2 T & AR GIFZRON O ik
THEHAXHETRAER EROZE ()

(A)FIEV)HR 2K B AN REIHIZE RAZZS ISR 2 B R )3

(B)IHEFZ YA I AT AEE ARSI TR AT LAEE A PSHIT
(OIMEF=EHF A —ES SHFHZTIH

(D) IZS R B IER P FERNRESIRE

T 5% F fork() R %A RS AYHEEIRME ()

(AR FHIZFEIR[E R A A8 E], Z 4 TR RGEARIRE R (BER ZEMIEEERE
(B)fork() RZ AR S 8 E— N AR T R FZ FiH 2 A%tk

(O)fork( R G AR S %G FIFHZNE— N HIZR, E A TrapContext B BRI A FAR i FEHE[E]

(DR itz 6 B FiHER, —HWHRE ID —&EARE

. KB (343+4=10 %)

ENRNEERERIRMERSEPIEE EEMAMIY, B EZ LT O
BERIRMERGEFEIMNAEERENEARINGE

BB mmap()F munmap() R GEB RIS X R E ARSI F.

F 32 B EMTTEEE S RN E AN A 4KB,RA 32 (EE, 34 IR, — &%
R, FITIREE 1024 IR, TIFRIMA /N A 4B,1FEIZ LT o)7L

()IEE B FH EE AR E L 5 2438 db ik po b i 45 3T 72

QIEEE SR FFEATTRI S NS ANEN S XFEXIEHIRSEFR0ER.

HEHLFL \&
FIRGRR (5%1=5 43) \w

2 BB R VA E gt AN —E ST e R 5= AR 55 8.
MLk R gEifid FE BN FRE.

34



DS /b Uh/EATFTEE B S xinweikaoyan001, 754E 826 RFZHbLIE https://appexa7ebil2522.h5 xiaoeknow.com

3. P-B#HA CSMA HEBERNERTER.
4. FTLBIFMAIRA RTS/CTS R R T ukho) . \
5. PHRBEVEEPHNELERE.
—. EEFEE (5*1=59)
1. FEUKMF, THIAFHAA R RELERE ()
(A)IKFE5rE (B)4E B (OZiFHIEHRE  (DLEW
2. THAFHAE VLAN XIS AR ()
(AETFHO (B)ETF MAC OFETFIHOS E)EES: 2kl
3. BFIRRIBL XM RARTY )
(A)SMTP (B)POP3 (C)IMAP (D)SNMP
4. DNSZEHFSER ()
(A)FT AR S I 2 1, 78 B — B (8] (B) AT LU = M Rz 1, B — B [a) @
(O gEIRE M R, % A — B % o] @R (D) B =M R M, A — B o] R
5. TIFRETHSEEERRANZ ()
(A E (Bt & H OB EH (D)5t 5 F

= HE&E&E (05
BEZEFENES web BRESBEINRTHER B EAN 10 H4E/FD, TCP HIFEIRHLE HTTP iHR Y
YA BY & R E RN AL IR AT B ZBE it web BRE B HNH A BEREH L IBFREATF
5, TCP HEIEHIE A AT EE T AT 2 FI AT TR RIS ss TEHE R 10 MNo4E/ HTML A X
{4, U MR 25 N BR 55 88 A b BRSO, AT LAFTR TE 20,30,40 N4 4A 1545,
REBHEKIER 10 MAEH, BRI 1 #, TCP HEIFEKRIAT 5.8 1MMTTA/ 10 Mr4E,H
FEE 3 MRSIF|AMFIESCH, FIRTH AT LA BEIE 5 20,30,40 PNy % 1%
1. RHA httpl.0 B A A TH A ZEMCE FIEENREIAZ D) RIENAAES D
2. XA hipl.]l B APPSR THARBZFRENH (IEERMERZD) HiENRAE %>
3. XA http2.0, FHFEZ DI NETESERREAMEZRELH TR REETES DATE (M RATE E X
AR BB HTEHSTRTERFEE) IBLX 3 MEREHTHTERN R/ BB RS D2
b

-
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A S RS U T o

=

w o

2024 5F 826 7

B GEH \ o
FIBTER (12%1=12 93") \I

RENHIFE L EBRFFETRERRANPREIRF.
EXKEAnEZEFMRENTTERO < r < n)FEEO(1 + r)BFE.
ETRENEEHIFEENEMMEE.

ETHFRIRE B 80k, oL 18 M —im Z4EH I0,pop #0 push O RIRTE)EZEH#Z0(1).
7£ AVL B— R MR RAEZ 32, AT e B E e R Q(logn)X.

—E B S ETRETERNIZIHEFISBEIHLOTH RN ZHERN 2 3.
RRH A B SERT B BRIA B &R /).

ZE N HEREFR N merge(),delmax()FA insert() = MEOKIBT B E 2 E ,F=&#E 7 O(logn).
155 FA B E BRI LUFE O(nlogn) AT [B]AISERCERY n N EEHHERF, A R AT,
RANEFIAIRREE BFIRKNEAIE 4 K 1 IR

. FEHRIMNEFRNBEERS TR,

£ BM BER IR F RN KESEA R KELX.

. IEER (6*¥3=18 43)

HEUTIERZRERNWEST 2024 N#HIERNEEFE ()
011+2314+7516/-7+8()9+*

(A)+ (B)- (O)* (D)/ EN (F)!
HESRERN (1,233 F—HFFHFHEE () # Huffman RIEHR.

(A)16 (B)24 (C)32 (D)40
EMABBEREZMNAEWRRZSES, () HIFEXLLRE.

(A)BNHEF (B)i&#FHEF (C)VAFHHEF (D)YIRIEHEF
n AR skiplist BIEEEE A ()

(A)O(n) (B)O(logn) (©)O(1) (D)O(nlogn)
EHEA M BESIREALERIRN SR BERDNREIES N MASEH L NMEmpRFRic i,
PIT—REMHIMBRAEAER B EZRER ()

AOo(5=) ®0(;57) ©0(z%) ©0(3)
IBIEGREHERN NXAEERT] () WHRREFEH Qlogn)tHERF.

(A){2P|p € N}
(B){2P*! —1]p € N} )

(O){27 - 3%|p,q € N} *
(D){9%x4P—9x2P+1|p € N} U {4P—3x2P+1|p € N, } ‘

. EZERR (4%5=20)

UL x ARBFRT NI A x.size, MRIFE R B HE x.size*2<=x.parent.size FIFERTI = x
MERBRT R BAEER 2024 M EHNZX MR, — M IR ELZAERE . MERNERESK.

B ATEMREEEFYEE, 5/ 2024 MESHREEZRERBE—HEZ.

KMP &xeh 1#%5 2“BABABBBBABABBABBA IR next[|REAMS H/INIMEN .
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5. UTERHEMEEXER .

void F(int n){/fREFFEEB, EHEAimt, BBXRIFEKTE

for(inti=1,j=1;i<n;j<<=1)
i<<=j;

¥
M. BERE (2+2+8+4+2+2)

FriBRBIREFH TEHBE—RNIRTSr = root(T), B FRAIRS AT, Ty, -+, Ty} FREH A IF
RE r MER.TETREAEN T WEFERFINWN T pre(T) = {r} + pre(Ty) + pre(T,) + -+ +
pre(TEG“+" AR BIEEE. LU EXFFREAFS, W T :post(T) = post(T,) + post(T,) +
w4+ post(Ty) + {r}.[o]&:

1. BEHERBREFNTHT SRABHERS HEAFERFSApre(T) = {9,2,3,4,1,5,8,7,6,0}3F RZ HY

TEEHFIIZERRFEE T ETRNE R deg{T} = {3,2,0,0,1,3,0,0,0,0}i5% B H 1Z W B 4544

(FHwmBAEmA“BFE") .
2. REHIZWEFERFSIpost(T).

KA ARIDEE EWBAYERE, 1A a0 T E J% :pre2post(stack<int>&pre, stack<int>&deg, stack<int>

&post); (EE— IR BIREBFWEEFBHFI, U RS R s ERFS T ESS N EFERF

5. WaET, FeF iR A FY, T 2 E R FS 2R BTN S ERMAERK pre,deg H,post # AT, B EKIE

B, pre,deg ¥ &N A, f5 FFiA F 5N R B KM _EF T post # . B A B TR 8], Rk 4 IELE T

MEAR B A PR AzIf=E S T (AR B3 F¥mee=E S A=A 8 O(1).

4. RIEPRBESARYIE RN, \ @
5. RIEREENNEEREFAER. |
6. MIEFREENTEEREFAER. ‘
46 Y SR 3R

—. ¥I#r (5*1=5)
1. REMIPS RE—EXHIF 7R, BREALIFERE.
2. RAID1 WYR4E LA EH RAID MIRSEIZE EIR.
3. HEHNER CPI=3,31EH 2 CPI=1, M THREINIEF, Z—ERT .
4. DABIRVIREES #ME, KBS ERAN AR [E].
5. 7£ UTF-8 R EEER—1FT,—EFIIER BT ARLFR.
. IREE (5%2=10)
S ARG IR EBUtL g 6 5L, F—HlE 14 £, il 253 &%, =l 20 L IESHKEZELHR ()

= 11

(A)23 (B)24 (C)26 (D)32
2. XF MIPS ift7kZk CPU, BT M 1 inZEl 100 B9, TIEEPIEREIZE ()
main:
li $t0, 1 HANIR I IT R A 1
li $t1, 0 #PIR LB RN A 1
loop:
beq $t0, 101, end loop #AARI+#EEFT 101,Bk%% 2] end_loop
add $t1,$t1,$t0 I R RE IR 2 AN
addi $t0,$t0,1 #iH RSN 1
j loop #BE[E] loop FFIGALLALEEER
end loop:
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e

[1]

N —

.

sw $t1,sum #5 2 FNFMEE] sum T=H
HEZFFEE R

li $v0,10 HRGOARKE 10 2IBHER
syscall HHITRSIAR

(A)beq 1EABkEEHE S, AT RES BITHIMEE
(B)MR4BHI R 1B EA F] BE X i B HEREI M & 7 2815 AR ES A 38
O ZEHRRUINEXNMEFAEIERA
(D)YBIES B AT £ HRIZIE T T HE P SHR A M BE Rk
BT () MBETFASRERE
(A)BHE (B)H1T (®)}:x:3 (D)E[E
A x My 2%M5,0 ()
(A)E-x<0N x>0 B)&E-x>0Mx<0 O)F-x<-yll x>y DOD)EF-x>-yllx<y
MEEAEIR S 10000 HE S EHIRE A 20MB/s, 15 FERTE] g Tms EHIZEEIR J 0.3ms,IEEN
4KB RXBIEAAFE S LATE])?
(A)10.1ms (B)10.5ms (C)11.5ms (D)13.5ms

. T (5%1)

7£ IEEE754 B EZ S M ET R/ IEFSHCIERNHREFIFRRTA .

EEM ALK MIPS LB, oA B HiEE A NEREIE R RIES FII2
(EEMEES) .

RAIDS5 i R]— 4w P EBHERI AL B Z #HI BB/ 3 1011,0110,1001,1110, B ARGk

SN EMBIEA .

B &0 Cache a7 AYiJF ] A [E] g 2ns,Cache k15 (BIAY[E) A 50ns,CPU $1T—EZ#2 FBJ1%,CPU if3[a]

AEZR %1 10000 %, EehErsx s sy 500 %, B4 CPU i EREE .

(10 43

EE B ALK MIPS L IBEP, ENRKEMRETERNT (FEERKESHFRNLER) IF

FYEX 130ps,ID B ER 100ps, o % B EXE MYER 120ps, T4 2R%% & B9 EXE B E& 150ps, X M EXE/MEM %%
%1 EXE MEZ 140ps,{X A MEM/WB %5 % i EXE M E& 130ps, MEM Bt E§ 120ps,WB B E% 100ps.

1.
2.
3.

INRSEI T £ AR L NIZ AL IRZ BT B AT E T ps.
MR P RAMEREE L NZAIEBZ AR B EANET  ps.

PUTAN TRV S F51: A @
add R5,R2,R1 !
Ilw R3,4(R5)
Ilw R2,0(R2)
or R3,R5R3
sw R3,0(RS)

LUEHELFE_ THWEAMMNSCHM EXE/MEM ¥4 78 DEHHE A, SSHMN

MEM/WB # % FE AR (BHItE TR

BIERG \&
—. F#rEm (12*1=12 43) \w

1. SRR AIAA SR PSS WA LA £ ERES.

2. AEXHZZENRERG D, LU FHIZESIRIG EhZ#HIZRNZIENITIRZS.
3. =EENMAAEEE (SIF) AILURIE(EN R FIF T E %2
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4. SRITRE L] LLEE 5 58 5.
5. E—NMHEENRRP, TERIMIARIAN<ERFE.
6. WEKPNEMREEEE CPUBHHZHF
7. XMTFRAERF RS, AT LUBIE X AT S P RARIEIE R XA E /i)
8. MHiEHIHRTEES T tHEER LATUEEXHHEEAS.
9. XRiFFEATFHERL BSHFHIETHKEFHIE.
10. ERAEFNITRGIERTESSIEHRE LT X,
11. WAZIRERGHIZ B RNIZF K DI TERILES.
12. EIENE RS 0 VP2 R A b ZS B K FSERRIE R E K /.
—. EfF (6*3=18 4
E—E8RETEN, EUTT MY MUK NEA 16Bytes, X35 256Bytes BIEE bt 8], B
256Bytes FUYNIENTE;,RAZR TR, — 1M RERIMANA 1Byte, —PIRFTIMA/NA 1Byte,1 MNTTER
KA 4Bytes, R B RENFHFHARTF T RERFTIIETMS, & 1Byte.
PTE 1 PDE %3\ (8Bytes) :
Frame Number I R \Y X
4bits 1 1 1 1
B LR,W,X &2 AR, 970 Al B FAE AL AlEAL, A] B AL I T, Frame Number IR 71515
R BRENUFHFHEXA:

Frame Number Reserved
4bits 4bits

RBREUFHFSFHREA 0x00
256Bytes FIEENMNIBERNEFERNSUT: (HPHEEHE T H)D

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

| ERABTENNELb S TERS RRSNANRES &5 RE AR R

2. FEXABIBNT N EHITH S F BB 002 SRS EINIIRIL %S DR
BEMAVEERRRIRE

3. BAIXABEM L ERITH SR B 012 ST A5 RS BIRMIR b 0x12,
BEENETAER SRR N AR SMAEN R A EEARRIRE
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THEA R

1.

L IEBEE (6%2=12 4)

%1% ARP iEKHERRA () AR

(AR (B) %% (C)4R#% (DS #&

UK P 32 SR AT UL B — B ion, 2255 & R/ ATELiZn B 89 MAC it RAERDR, N ()

(A)FizsE & ARRIEZZUR OSNRAIRDO  (BIFiZhiRiX B4 iR O#HT ARP Eif]

(O)¥8ixi % 1% 45 HDCP BR5588 (D)EF1Mmn

kT R&BFBEM, THRAERBZE ()

(AR TR MRE L, Ttk Bl M E L EE SR TR

(B) T4k Eisi AT Sl CSMA/CD R334 T/M3E46

(C)XF RTS/CTS AR, MR E—uh 5 MMIF R CTS 55 1B R B MITRIXT R AY RTS, BAZESAE
BT R PR ERER.

(D)SIFS,DIFS,PIFS S5 ja] [8)fm, £ 2 A TieHluh s E SR Tk,

B MBI B RN T

Hbdik/ PG wma o, L
192.168.160.0 /19 0 *
192.168.192.0 /18 1 \w
192.168.128.0 /17 2

0.0.0.0 3

LB FIR 192.168.64.18 F 192.168.172.17 MR B BIA L B% B & AT %% &5 E

RmELEONANZ ()

N

N

(A)1,0 (B)1,2 (C)3,0 (D)3,2
FHL A FEH B Z[EXKA TCP %#,A [ B 154 3 I TCP g, AW E &K E 754 200,300,500
FH,E= TCP BEIRFSH 800,A [ B fEME— Mg, EZ MR EL N EH B FEUWEIE
=NERERENHEIAFSE ()

(A)200 (B)500 (C)800 (D)1000
HTTP,QUIC,SMTP 1ty ZEL i ER A It 2 5A )
(A)TCP,UDP,TCP (B)TCP,TCP,TCP (C)UDP,TCP,UDP (D)UDP,UDP,UDP

. BB (4%2=8 %)

T 1R B B AR AT A 15 9 B M PO /N ST 9 OSPF 1 BGP 2 H 1L i
HAEEF TCP B9 reno B %,15%15¢ CUBIC #1 BBR B AR RUHE.

A\ 8
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2025 4F 826
RSN
—. Fl#rR (8*1=8 43)
1. CBA REZEATUTE O(n)AMEE n NEE Sk H {3 A @
2. BANFIIMRKAXFFIAERLE—. ‘
3. HEFib(n)ELFBE Q(n)AIATE]. ‘
4. —XFEFIZBRZ G, FHIPEFIT DA IR L.
5. —MFIIFHEN TR B BT ARRERT M RII13 RGBT 2 BR LB D
6. WRIFEIMFIIFARZFHEM, RN E KT EERIESPE O(logn)AIRTE].
7. ERRKHAY next[]FRAY KMP BEREEARIE O(n+m)RIETE].
8. PBEMEEHARK—MNER, SHITITHIR B#HITIHIF < E&ITURNAEF XEEFERA
JEFE.
—. EEE (4%3=12 47)
1. RPN“0,!,1,%2,0,3,!,!,%,4,5+,/,6,%,7,8,+,-,9,x " K{EZETF 2025 MohHzEFZE ()
(A)+ (B)- (O)* (D)/ EN (F)!
2. <ABCDEFGH#&RAZEATRHIMHERE ()
(A)[CDBAFGE> (B)[DECFBGA> (C)[EDCFABG> (D)[BDECGFA>
3. {0,1,2,3,4,5,6,7,8 LN K BEBMRMWE-X B EWAFHAEE ()
(A)14 (B)16 (C)512 (D)4862
4. THER( MTHEEARN AVLAEAST S FEETHAFTE ()
(A)32 (B)33 (C)34 (D)35
=. EZTE (9%4=36 77)
1. BOIRKRE 7,85 R B AR E B &R IR S BRI HORIEN 55,34,21,13 F1 8 NI TE
FRHITTERS, MREMERERIX 5 ML TR ERAERR  MasT.
2. S%EFiE[AF5 FCDEBGA, G Fi&[AF5] DCGBAER M EXBAFSIA_ .
3. {12,29,20,24,70,80,150} A Floyd ¥ B RRHE LR A (150, , . . . ., 3
4. RAEMEBIONMNEBEBHTANREZE  MEHTS.
5. HEMBEEENAPS) = log([lyes size(v)) X FREE SN 1,35 2025 N5 s 894 M 2 5EH X Ao
R, B 2025, X 2 BIRVAREN PERZENEEA QNI P-Q= (BHFIAKEIAD .
6. ABCD UM TNmMENTEE,RE—FER 2. i ER LNIZEX A MST #£5
.
7. {NRF be[13RAERY BM BA T $4€ 2025, 38 0 #1 1,P B 4x20241222”, S IFRYIE R FNEZEEL X}
/ﬂ.
8. JLE{1,2,...,2025} RENLA AL Y FI, T IRERER, N 212 5 2000 ##ATELEHIE R A .
9. T(1) = 0(1),T(n) = 5127 (555) + *YGEn—H@En+2)MT() =0 () .
M. ARSIt Sath (7+1+5+1=14 43)

Struct BinNode {
int data;//Z#E

BinNode *lc,*rc;// AR I%F N
41



NS /b b/ HTF HEE L S xinweikaoyan001,554E 826 IRFE L hitps://appexaTebil2522.h5.xiaoeknow.com

BinNode *parent;//R % (MIRLZE =M S & NULL)
§
PR M RERRRRZNXH VA UEETSRUSAA 1 8 n 2 BEHRS, B8 —XH

SHFHT R veEV F ueU,EBIFE v->parent F1 u->parent 8 NULL HEHRSHEF, MK v 5 u §5E
1), 3 — S E L E v->1c F u->1c 3599 NULL S E RS HFH v->rc 1 u->re 3345 NULL S E RS
BENFR V 5 U sER#

1.

4

TR TR

/1A x AIRAZX A HE data B E R n NS

void heapify(BinNode *x){

//7E O(nlogn)BF[B] A 3G HER (W A 5 z saE /A K iR HE

}

I EAREY heapify() B ARTIBI & 2L B # B E K
TR E X Z X5 2B npl E2AT:

F 55 5 NULL,npl(NULL) =0

SFHFIAEZ T = v,npl(v)=1+min {npl(v->lc),npl(v->rc)}
HHEFHEBNEZT A v &8 npl(v)=1+npl(v->re), MFRZ A A X HE
FTERINT A

IIVA x AIREARTHEAH,HE data B E R n M5

void leftify(BinNode *x){

/7E OB B ELs 1t 5 2 S I 2 b ‘]
§
RIARREY leftify ) B AR B E 2 E R B E K.

40 IR 3R

A e

= |1

FIWE (5%1=5 43)

7£ IEEE754 R 23k~ A K A Z il 4 ME R 7K.

MK 2 AL IR 2 T B AR P S AT LUB T SRiIF R SRSV E R AR AR,
SEMBETR CPU AR IMNBEMS R, B S BRI F TR B 0.
HHEN MR EPEITHEATEELT

RAIDS5 tk RAID4 At F4F

. EZE (10%1=10 9)

THEH A9 = #%I1% 1100 0000 1110 0000 0000 0000 0000 0000 (HMARLL) IRFEBRR+H
FIEFESEBE  RIMERFERTIHTHEIERZE  BE74 RRAHNBEBEZFSHE
(ZERATA 2 /Y kKX FHMERR)

BRI ARE BB AL kIR A MR IFRRER Bk M MXRRE NMREHIE
1001, 46 55 R 2 $R2mA0, H4mAD A .

7£ RISC-V B8 F Rk & AT — RIS 551

Iw  x11,16(x10); /ARTFEHIEWM—PEFRNFEFS x11 $.

add  x13,x11,x12; /4E7FEE x11 Fx12 EHEMNERETESES x13 F

addi  x14,x13,1; /4% x13 HEHMNES 1 HMESRET x14
BRERSE—MPITMERRFTE—/ a0 EH, RN S E M LIRS % (BER—AT#E
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HEHHERFFERNE SEEMEER A NTLERESHFIEE  MEHERR MR L
B LI TERESFINEE  AHERR ERESRANIUHAEREIAN
=. fR%E (6+9=159)
32 {if RISC-V ALIRE MR AN T, E7F KN 16KB,BR# 8,17 A/ 64B, 4TE#bIE 32 43L.
1. EHIZEFEN,FHE T EFERS R AR S S FREMR S| A FmFE itk
2. NTTHERAR int A[8][1024] TG EL
for (i=1;i<4;i++)
for(j=0;j<1024;j++){
Al]GI=ALO]G];

}
g i 7 RS o SUAE T8 0 SURE TIN5 RAGAREIR LRU 2N
TR TBFE 5 BB RS 7

#ERG

—. HIBREE (10%1=10 %) &
. windows HREITER PSAEEIA R ERFXE. 1
MAZEEGH RS RENERCIEEENREME.

AR F R AR BRHIFE 5 A RS Iz (8] S g8 N TR A =S B SEFRAY K /).

BRAE R SR 53 TG AN BE BT iEE Se AR FR SN

PSR ERITIFIRIES.

181 T AL B FRF AR AN S AT B Lk A PSR 2 [BIRYIE £ /9]

IR IER HRYI M NS R EMREFTER EXEREFMRETIR.

PI#Ri#IE T XRLCPU B BaiRFHARER TSR (PO \ KERIERETY.

. BERG AR IRITRE ARG IE 8.

10. &F inode XHFRSGH, inode B T XHTHBEEREFBIEXHE.

—. BRERE (10%2=20 4)

AMEIE P M P2 ERER—1EE N M ETHENX buffer HITHIIERIE.P1 BIRMA produce()
SR — NN EH item, A put) I item MAZHXE—ZBxdh P2 XA
buffer_has_item_bigser_than_zero()¥|ii @ B A EEH item, IARE,MA getOMIZE A X R E—IEE
# item. AN R Z B, N — DB E A X 2 5. %A empty bufferOBXH A item.

THEANMRERLSEERENNAREIEERE 10 MET(UESESEHEXH PV EFEH
e EIRE K AN TT A e, 1E R BATEA.

IR HIESE

semaphore mutex = 1; /AT RIPE X E K I719]
semaphore empty = ( );  /EZ LIEREMNXPEHITHEE
semaphore positive = 0; /ABREAXIEEYNHE

/P 1 )
P(semaphore s){
s.value--;

e R

if(s.value < 0){
wait(); /AR IEBANFET
} //lend if
} //end P
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IV R 1E
V(semaphore s){
s.value++;
if(s.value <= 0){
wakeup();  //NFFFBAF P IREE—2LFE
} //lend if
} //end V

/148 X
int buffer[N];

/4RF2 P1-HE 2
thread P1{
while(true) {

int item = produce(); /AR —FEHLEEE]
(); /HEZE2
(); /EZ3
put(item,buffer); /4% item FNEEH[X buffer 5
(); /HE=EA4

if(item > 0){
(); /HERES
} /lend if

} //lend while
} //end thread

//#3E P2-iIHEEE
thread P2 {
while(true) {
() /HEZF6
if(buffer_has item bigger than zero()){ /=& HIEEL] item
(), /MHE=T
get(buffer);  /MNEHXE—IEEL item
()  /HEZESR
Lelse if(buffer is_full()){ [EHAXZE® T
empty buffer();  /EUHFTA item

inti=0;

while (1 <N){
();  /HEZFE9
i++:

3

} //end while

}
(); /EZ10
} //end while
} //lend thread

T EHLE
—. FEFER (10*1=10 43"
1. %I RFC B9trELLALE 2 IETFE.
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EGEmARFESEMETHIE
BENAERBHEORRE N MEEHIL(GBN), XA ERRBIALZEFELL1E 3 LEEFSAHN
FS 5 0~7 B, & &5 75 RYKE 0,2,3 SIAYERIA, TTH S BN < S B L X FEE 4 M.
8. — KA CSMA/CD thi{l BB W, BB 45 i KK E 9 1km, o ks, IREMIRZE A 1Gbps, (557
F 4% o 1915 38 S 9 200000kmy/s, NI 5 K2 M < E 9 64bytes.
9. TCP 2AEE, AT, imEum Y. B [ BHE R .
10. BBRSIBETIHRZE IP MmO SHEFERAYLE, H I www.tsinghua.edu.cn A] 4T A
166.111.4.100 A 80.
—. BEB (6+4=10 5
REERREHERRMHERK 50Mbps B EITmH 3, L1TH ERASEBEES AP & LR
ITREEER, S AR N A 40kb, S hE =4 HIIRZE J3 10Mbps, F1IR TS REHE 2300 L B E R B TEIR
I FFHF ZRE AN, SN & £ ESIRE. E AP ME 0ms FIEEFR 10ms #S/=45% 100kb A%
#&, H I B & X 7 A, k=1000,M=1000000.

2. BRIRARIHENRE KRS ERER 1SO/0SL
3. FEHNEEE, BXAHEZAEEAR. . =
4, TIPS R T RS, ~
5. BEREDERTEMERNE \]r
6.
7.

I ESETEEHE 25ms ML EEIR M SERERTE L RO 4 AR 5 748 AT IS
Hit i g
2. HEERET IS KT IZA AR ERIEERRER L D2
4 15/ Mbps
50
40
30
20
10
0 i QI, é 4I|- é é 'I7 é é 1I0 lll 1I2 1I3 1I4 1I5 1I6 1I7 1I8 1I9 2I0 2I1 2I2 2I3 2I4 2I5 2I6 >
INFTE] /ms
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2026 ©F 826 EEn

HiREta
—. FIBFRE (1*8=8 43)
1. 202698’ = (nlog2026)

EEHF FERERN R EXAFHE T ZENBER X ST ZWEARETX
B n PN RNBERNEAZESE R O(1) 3
BEAHIF S REFEFTHBERSEM
B ERFIEHT, 2N ERNBAREHEEZE Q (logn)
B WA T RIEENEREF AELE G R A ETERHITLH
Karp-Rabin F7 8 LA EZRIARBTRIEZE R Ontm), Ef n EXAEKE m 2EXBKE.
KRS {1,2,3,...,2026 } I E R AT BE R AE R B EL XA A | T R ERMT R

B2 (4%4=16 43)
7(“ 2026 MY FH AN A B Y P ERIER B 666=826@2026, B E LR NRA gs FHY BM &%,
=R O KX

[ o)

T G ST

\S]
A
H
e
Do
=1
S
ot
My
N
- m
- A
it
&
3:

W
A
N
=
=
F%'
5
2
S
Ir

\\\\\

EE{o,l, 2026}$’JEJZE’JBﬁmr“ 1), ﬁﬁlkﬂfﬂtr‘ HAEE tth O MEW K 5 k+77 TEX.

3.
4. T(1) =0(1),T(n) = 20267 (%) + Z‘”5/11,165=6nk3 =00) T
=. 85 (2¥7=14 ) |
M7k H MBEEEEA 7R XRABRBRECEEL, XA ET H I IRER R AR HITIR
THREZTINEHIRER H WRBZ UETNEARIAY (RETEUWIETHIENE
A) ,put880,151,522,343,644,445,636 (EBLFIFRM 0 FFER)

0 1 2 3 4 5 6 MR B

Put(880)
Put(151)
Put(522)
Put(343)
Put(644)
Put(445)
Put(636)

M. B (3*4=12 43)
AR gL MR S s E— B EEE, FEERCREMR ARG NS v & H—F#H8,— &K
N, B E—&REN,—KEMIAIEE v

1 EHRE RS SR AER (v SMITRSIRH A TIRIRFE M abe,. &) |

2. WMUAREHERIE &N S &L IMETZ) dTime F15E B BT % leme,,H\':F' dTime #A fTime ¥HF 0.

3. RATRED hfIBRIRLE 2, (B AT LAFRFNEE R S —FR N HE 25 \

g
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H. BEE (2+8+10=20 %)
Frig FibAVL #, RENMNHBBENATREENLE A THREEX 1 FIN.LLan, BT S RREERN 1,2,3
Y FibAVL & 385 E J9 h B9 FIbAVL #3522 #0124 n(h).

1. RAE n(hB AR (EFHSTIE) .

2. MIIH—NEERESE N h B FibAVL A SHEER 0SKk<h ITERE R k T 228 S(h,k),E
KETE)E 2 J O(h?), =B E 2 E H O(h).

3. BEBEMN 0 FiEIRE &R XFAT a0 R8T — N E L i B 12 B e e [ 5 51, B K B
B & 2 /3 O(n(h)), =EIE ZE K Oh),iE T =, ZEH A B TR M FHIZN.
ST EFANEE B HRAEALIT R B RFIE B ARBERER (FEBZHTER) FHE

AR R B R B AN 25 (B8] & 24 .

A Rk R I

—. Fl#rE (1*10=10)
HENRFHANERBHEREEZRE,SFHLX.

FRr A int x #HEE((x>>2)<<2) <=x.

IEEE754 BAEZm BIE AN H—H%.

CPI i K A0 3E 514 BE LK.
RABRRGEF—EITHRESTER U I HFIRE .
AIRSREFEREMRK N EEIR, £EEKARS 5 R B & PR AT bt B3G5 30K,

=

18k BT AN LU D R TR &w
I |

7E[E—~ SSD AER, AFRK/NKFIAFETRK!

RAID1 BYSE R AT AT HERSR 1G22 IR = I M B

SMEER DMA AR S EFHITHIEZR EHBEAEFE CPU T, SR RS 2%

. E=E (1*10)

32 ARSER 12 AL RRIERE,PC XS iHE 4 ZHXFERL ERARBEEE () A
Bfritbht s KA ALA () .

2. #4 IwRI 8(R2) HIXNT M ERMEBIAFMIE () ERkEZ () ME (5 &Rk it
B3

3. F 32 fU#lEER, IEA/NA KB, RE—REF HMEEFE KR 32KB,AHEBKEH S 8 EFIT
KN 64B,TLB 6 FEAL 99%, ey FRTE) A 1ns, BF RN 95%, 8 FAT(E] 2ns, L& FAR a7 P HIER L
IEIR A 80ns, FEIZH 250 AL IRES B F R IR RS IiL ey () 4L, () (Fik: BE/FRE) @iT
VIPT i#1Ti/ 0148 77,78 TLB v BEFa h i, BURRAEEIR 2 ( ) ns,TLB f P EEF 55
EIRZE () ns

4. —IHEEE KB #IE HEBNFEMIEE A 5000KBps,CPU 3512 3 200MHz, Bl i EEE 20 5%

154, 8MES 3 NI EE, MR RA T AR, 81k 64B,FE () BYE,RA DMA 5, DMA

ANIETACIERT (8], A IRFEE 1 R, KH DMA FREZE () FfE.

A T A

RS

—
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=. K&K (2+2+3+3=10 43)
32 fif RISC-V RYEaAY 5 Rk &R A IB R IR S EIM AR L B i (BIR AERI— BT E
AEREFHFIEME—NMNEASES[EMNEE) . PUTTENIESFSI:

1. addi X10 X0 80
2. addi XI11 X0 0y @
3. addi X12 X0 10 ‘
4. Loop: W,
5. 1w X11 4(X10)1
6. sw X12 16(X11)
7. addi X10 X10 4
8. addi X12 X12 -1
9. bne X12 X0 Loop
10. sw X12 0(X10)
1. BEEHREIMEA.
2. EHIHREIMSA.
3. RAXUEMEKEE L, 75X TN IER FEEF/LAETHEER.
4. KRIMBIREL & TUNERIEW, S AR L RS NAREARR MEFRE HEEZEFEESEF/L
ORISR
BRIERG '
—. FIERE (2*10=20 43)
. PR R el AR AL AT LR I 1 EE DT T BRIER $X ) B B AR B 12 4R T E A EE AT E
2. HRERYBGE BT RFIHIERE QEFHRE NEYHROERERERNITH, TR RIERNZR

HiFaE.

3. RAEMERHINEIN forkORGFARMEFHE EREZTEMN SSBIRERGSEHTEH
BHTIR X MNE R AER PSER

4. HEBITRESENBERSE, AHETHREFZHENAZIERE.
X RGE DS MESETEIRE, BT ENERREE G AR T RN RRERSEE
R B ESSHEMEMEMERE KN EEEK.
HIZNIT read ) RGBT IR1E RG0S S BN IIZ 3t A2 AU E 2L RA S, H U1 B b s 283t 72
EFESEETHRIPKIERXMHLXFZE MBERIIEESRIPEIRFXH XTI,
KAKERGEIERNGFTEENG, & HRMERERMAFEREHIT B MRIE—E MR EHKE
KHIATFER.

9. EMAEMTIEMA TLB GFEXRBESIRES BHSEMATRES. \

10. #45 VO BRVIETEWLEHI—E gt = I i BUFREH LIS EUE K AY /0 BILE.

Z. TIRK#E (4+6=10 43)

X 2 AirENAGZXAETEMRSFHNHINAXERER MERNEX/NDA IGBYEfIEZE A

0x00000000~0x3FFFFFFF; TR E KX /N A 4KB, R ZH IR, BN TIRIN G 4B IRERFE TR FifiZ

T B TR B — R T RAV R yIE i fn e s Eiltth ik 9% 0x3CCF3000;F1 B &% ik Aie A
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3 b 4110 R 0L St 1k AR R, N 7Y B FE R SRR M EE R 0x3CC00000 BIELMFXIEL R E T 51iE]

Eﬁ,

I HENENTIREALZANEZE? EMTURRGMEMBISEER S D (XA HiEm R
M FZE SR L) ?

2. FEAUAL 0x3CDCBA9S Xt RzAY:—£R STRBIAY it A ER it ST R R %5 07 R TTRIIRIE
AR S HIR Z D ? —RIVRBP RN SRS D ? ZRITRMHANYERSE

7

THEHLZ
. FIBREE (2%5=10 5)
R B AR Dijkotra B HiBkeh

,,,,,

FETUFR B IR M Eh A S R E = \I
X

DHCP [ #& %1515 K, A BB N 15
BGP XA REFEREELITERKA.
SRR O EER S MAC it FEEFRE [P #udlt.

A e

. BEERERE (10 9)
WNE R, B Rl S EIEEM H1 A1 H2.858& L1 1 L2 B9 958 C 1 C2 FHEW FBITE
BTH59A R #, 8RS AKX MR L F35,ACK 4R % XA 8] ZBE AT, BT A 9 4R 78 3T #ed/l L AL TRRT (8] 1)
AT #.EH HI 70 H2 IRABHE DREEHIF N ZHIATKE, EH HI [ H2 AT A ZHHE 50
ué&?&ﬁa\éﬂ/\éﬁﬁiu A 8

. HHIWEZEEOR 1R LI L2 IEAFIRRSRZESD?
2. E(FHEER L2 ORI ZRIAR] 100%.Hl MEZEEOZE PN AEL? '

C L,(C,R) :I g D Ll(C/2,R)C
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