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HAE3E 8 FHgmisk; $558 R2-B Al X FFAVR AMUKCA 512 FH5, HPEHE 12 Fhagmisk.

11
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AWML 161.111.1.0/24, FFEFH 1P Ut HFECLE LU T ML LANT. LAN2 DU EEEHEE R1 fIR2 2
B SRR ZESK 18 LAN1 #0 LAN2 A FHAY IP it 8 2 F&E K, 54 LANI. LAN2 A9 1P #iit36
BElL.R1, R2 Byim Otk AR 1R b HERD.

B ABLRE—DNEIRE AR/ 900B, TCP 3Rk 20B IR, EMEE N T —1 20B KA IP 4342
3L&B, Identification BY{E R x,[8)iX 4 IP 43¢ 7E A~R1,R1~R2,R2~B _Ef&4#iBT, 4748 AY Total length,

Identification, DF. MF, Fragment Offset FJ{E& 2% /?

INTE A [3) B 1546 7 A TCP I IRCKEFT MSS, K reno HITHEITH MIRHER 16¥MSS,

FRIZEWE OB BX, BEMELBEMESS B B BINEI— MR E & 35 N A FIAIR ST A4 T
RIS EIRE A BBIRE—MNMRNIRKEREER T %0 RTT? (BARRNZARIEM RIS T F 8%

EBES)
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2019 £F 826 EEn
BIRGEH

—. FIMRE (12*%2=24 43)

nlogloglogn — 0([logn]).

B 2019 M P EMWEZXMEIEE /NTFH 2018 JFESATUARBNEERERNHE.
EFITEESD, AKX E RS 2 i M E— & 3, e 1w R OR E4BHES.

TR FELFERFIMEFERFITGEHEEEFERFS.

MFMT R BEAN 2018 =X H, B Fi&FF a0 S =L 3t A i 2018.
RIE MG RN A RIRE M FHY, H RS R A A SR 1N

W RiFEGFA BB EREBME, N R RN A RERIES 0 (logn) BT BE.

AIBAERENL BN T, 22 — N HERNRERN FHEEE 2 E R E o), RERIFER T A O(logn).
B {5 F AR 50t Y next[ 13, KMP B3 th AT LUFE 2 14 B 18] SE A% 58 UL,

10. ZIFHIHRHE——FTEF TR, ZF IR TR L R R D

11. ERAHIF IR BEFaRSEN— N TR, FH P EIR TS N BEMER G, A BUR L.

12. BERHIFWMRER T ARBRENKEHRFEZE ML FYIRA ER.

Z. EEESUREENEE 80 F (8%4=32 43)

1. B TFERFER FEEEZXEKRETEN AN EES R ERRAEEIERAREHEHET—X
EMFTIANKE B LA E XTE?

DFS it #2 /] B #Ric A alid 2] B #Ric FE Telidn?

BT— MR RAHR 2GR EMNEE AVL MAEFHHE.

A e A U e

Dijkstra F T2 BT, A A 2 NifEg e 2 — NS N T X BEAHE?
SR IRFERARLL ME RN B B A2
KMP EZEM TENEZNMBEFLAFH T EBREI ALY

1] © N & 9 & w1

. BEE (7+4+3=14 )
KXW EFRBAFFIFHE kMR

typedef struct BinNode{
int size; //EHRTTI RFNIZT B
struct BinNode *lc,*rc; /A2 H 1% F18%t

+ BinNode;

BinNode* rank(BinNode* t,unsigned int k){
/10<=k<= t.size FEULALANFEAREBT 12 1THIREG
//rank(t)SEILL t AR ZX WP izBEFBHINFZEE kK N e
/175 BT R0 x, WE AR 2= (B & ZE A A LU O(depth(x)), BT RRE
BN EERENEFEL ERESBEER BN ES

}
. BHBRASIIEE
2. HBAIRIE (200 FLAA, BT Mi—akiEE)
HERARTE)ZE B E 24 E (ANRBT 120 =)

13
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HRR R
—. FIERRR (5*%1=5 9)
1. #x 2 CESHH int B2 R x>0 B x-x>0 AL "
2 BB R I S IR AT \1r
3. CPI 8/ ITIZF A RTRLHLAS.
4. MIPS ARk CPU h j@5d 75 4318 B ThAL 4 TT AT SO L4 4 oR.
5. SFFHURE 22, BRI 720 B ST EL 1SR BB A 72 A ST AR B R
=. %S
1. KA () MBETEEAEE
(A)RAIDO (B)RAID1 (C)RAIDS (D)RAID6
2. MIPS BB FKLATEEA L TR HsE ()
(A)RAR (B)RAW (C)WAW (D)WAR
3. TFHIEFRERED EHNE ()
(AHITRGEEATRITAL (B)RHREEFEATES 2%
(C) B BEEE AT WAL (D)BA L3 k84812

4. TFIIRTESEFMB[MSFHESFNEEERNZE ()
(AFFS TR E M A 2R, EEE IR BEFSHERERER A FTEEHRH
(O)shiS it E AL 25, T FEE MR D)7 FiE=RE AR R FEE R

5. THLEBEAZXTH )
(A)RE L1t 73 (8] L 4138 b 11 28 18] K (B)EE oAb 1E 2 8] L #9328 Hh it 7 8] /)n
(C)FEERHY FEHA b LIE 3 2 Ao 4328 Hh 1kt 4B 4T (D)FE4BAY FE Ut ik 3o 7 B 49038 b 11k A< — 2 #H 4T

=. EHTH

1. EENEBREKEREF ., . (EE=AEED .

2. +1234 B 32 AMBERGFEREENEE R 0x . (B 16 #HHIRR BIEXB /NmEiE)

3. -27.625 fE IEEE754 BfEEEa TR A0x . (A 16 #HFIFRR)

4. MIPS ALIBRKEEHIBHRATEAT ., . . EBE=AHIED

M. B

5 MIPS HHEH, EREERN 10ns,— M EH— RIS E S, ALU BIER A 6ns, 5 17 2 HERY I IE
B7 3ns MINEIRA Ins,— P EHAR AT LUSER I F 77 8 R IR RIEM— 1 F 7 8B B HRAE. /K
SGEHFRAS EAMMEREMLEIRR 2ns,PC TR 2ns BRIESIREVE, ¥18. AT 17 B
Bl EAMEEIT.SEILLT 7 %454

addu rd, IS, rt

subu rd, IS, rt

ori rt, IS, imm by
lw rt, rs, imm T
SW rt, IS, imm

J jarget

M PC B EZRWEFFIRHE (FES EAR)
I REFHROTIESHESHIEAES T ERSER
2. REFERTESAGNEIENGFER —NFER R KMKENESEED 2 2MFIES,. 27

14
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THENMAHESER.
3. BARGKET IESARNEEAFENER—TAFER BRI RREAZD?

BRIERS
—. FIEER (5*1=54) (F—EHmKIT)
KAZRTIFRE x86-32 [EMFE#ALZ H— LKA UACERNEFH.
ucore BIAT S ETIZA 10ms il & — R B LA ucore A EESZIN/ T 10ms BB HAZERTB]FR.
WITREED FRERSEEHIRTES. L,
RAE— main HREOHIDRHEIE. \]r
. (15%1=15 4)
stride VHEEED BRIEH/\ LTS BRET stride, HIE A B stride BAIEESIRE BEYEK
s 127 B, REF H—ANIVNO ISR AT LUE AR R A 3HIE A F1B,a 5 A B9 stride,b A B
Y stride, 2 sign(a-b) 0 Ff1RBR A IEFEIE1T, kBT a+s  256;% sign(a+s-b) 0 B}, 4% B i217.
(FiEAIETN: <, >)
2. CPL<=DPL[[]]#1 CPL>=DPL[E%],  FIEKEIAILAFOI VR AR,  FTRIEKERRTE
HIFFRER.
3. RiFFXRE, RBEMNTFHEERR  FHBEREE ERXHELE wait), FHIERIRA .

4. FESENENMES:

i o e

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

>

if(_ )

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

i )
remove a thread t from q;
wakeup(t);

}

}
}
5. x86 ITHEHLH,CR3 RIx{rRFINHZRRMEHE .
6. AZSIAEN 1 BXH, 812 A BIEHEE BB OE A BVEEEE C,. B0 B AUfESEE DNIILLET B
MSIAtEHA DRSIATEA .
=. ucore SEIGRA (6 ) (LWHMBENE T ABRERAT)
M. EF 45) (BEZHMAE, AT 2024 FEHH, 2R 2mED)

THEHL L%
—. FERR (6*1=6 43)

15
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. RTEREBRZRMTHEIER, FIERERNE () GEBUREIZER FBZEMETIES)

(AR EEZHRIE B A2 o o 5 B8 SRR, 57 40 A # M E8 T - I = SRR+ R i & R A I

(B)ERE& A #R Y im B din T RE £ 3 K, 43 20 32 45 49 i B i B 22 [E] 2 B 7] FoU)
(OEZTEEFIASEESA AR XA THFELMIZSEEESHBEZR
D)FMARBRFBERBZITHIBEEER (MKxS) BERXBREFELERNTTERZENYIE

. ENRBE—MEHE (FHEELAN) SENCEE BEREBNBEREEIERERNZ 10Mbps, £
HUERRBIRICAZIREENZLE 1 NK K 8Mb (1IM=106) IR . & ZBE HEER A HEIE IR, ST IZ
WICEWEAFRREEN () BRRSEIZER, M4 —IE 408 Bl

(A)1.5s (B)1.6s (O)2.1s (D)3.1s
. BEBHMNE AR, SBI0EE 840Hz, BN R A FERARAIREN ()
(A)280Hz (B)140Hz (C)560Hz (D)240Hz
. THIMPLFASEFEFHBREEBEFIRAREMR O
(A)RFE R B B BRI, & X EER (B)iEF Bz B R BRIA, & X IR EIE
(O)iIEFI Bz B BRIE, & X IR R (D)FEFMBE R B EBRIT, &L EEEE
- R AR R B FE MK 9 1000bit, &I R EE RS 100m (&R IREE 492 X 10°m/s, R AR FREA( )
(A)1Gbps (B)2Gbps (C)100Mbps (D)200Mbps

. TCP g iEPF MEBHOKRKNA W (W EERK) REZERE,SREURKEEEK MSS ZiE#H
BEAEFBEBZWHBREL KELFRRIEMNEZ D ()
(A)0.75W*MSS/RTT  (B)0.SW*MSS/RTT  (C)0.87SW*MSS/RTT  (D)0.625W*MSS/RTT

—. HEE Qt1+1=4 53)
1.BEFE LTS URL &3R5 HIE X http://info.tsinghua.edu.cn:80/index.jsp

FE BX
http

info.tsinghua.edu.cn

80

/index.jsp:

2.3018 4% info.tsinghua.edu.cn XFRZH IP HititHy 166.111.4.98 MR AMIS EEINTIR:

(1) 1i718] http://info.tsinghua.edu.cn/index jsp 1IE&,Mi/18) http://166.111.4.98/index.jsp F5F.
(2) i718] http://166.111.4.98/index.jsp 1E &, MiA1a] http://info.tsinghua.edu.cn/index jsp F&.

=. BERB (4+3+3=10 9)

INE TR, ML 15 100 SEH,ME 2 5 50 5,M% 3 F 20 &.

. IMBMLE 166.111.4.024 G HRIDLEMLE 1. [LE 2,48 3 XE&H=s R1 F1 R2 Z [EA95EES . BREHI=R
R2 #1 R3 Z [EJA9SEEE A X9 4E R, H S L HESEO [P ik FKRXISEMLE 1. ML 2, Mg
3E9IP HuE M EAR D TFHE S ENHL

. {8k AB IBIERTHN AC BIERTER ARP WM I EMAENR.

3. B A RERXE CHLFELZT A-RLRI-R2,R2-C =Mk, S & ERCAIR 1P,BRY IP,

& MAC,BHBY MAC (FH MAC-A,IP-AMAC-e0 &) .

R3
- 66
| ed
- e4
2
gL e0 @el e2 e3 @
R1 R2
(&)
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2020 F 826 Ef

L -

—. FIMRE (12*%2=24 43) \w

1. log™n = O(n'°8").

2. BURHEFEEE S 22 E A0 (nlogn), & 1FE 8] & 22 Bt 20 (nlogn)

3. WEWMMRMREEREES R RN THER.

4. FTEZMHERBRTRERIMERTRBEZE H0(ogn),BRFIIERTAHOQ).

5. H crane BRI AN A 1 B &FHALRME 0 H AMIE T SRAEEKRE A & B A
.

6. AVL REHA—IM TR ERIEES 0 (logn) X BERE

7. BIA— e XIHREEZE A0 (nlogn).

8. AEMPMETRNEREMESE ZMEE.

9. ETEEERHEERILIEO (n) NFAE T FEHE P HIET 10%.

10. FRAETISHHAXBIELLATUAE B FIAERE.

11. BEELZE DFS FA k ZiA#Fric AREE BEARA—ERE k NIFES.

12. EnMRZRIBEE R, B MAKHMEIEE S0 (logn).

Z.OEEERR (7%3=21 93)

1. BrEEFEHIMNEFEZ DFSH ()
(A)# & ZLH G (Bt & IRV I 7 (C)[E AR (D) B Ry

2. RATMRENREHIFEZENERHFE ()
ARVPIEHBEFTTFRE BIEBHHBEASTERE OFXEHRHBRE OIIEHHAERZE

3. RXNEBMXABHE 26 NKEFBRENAEKBLAERTFEL T BHEELANRBEEZRE ()
KMP A AFHER T BHEENNEERE () KMP B
(AEF, KT B)KXF.XT OFF.XT O)FTFT

4. TFEHEZRO0! 14+23144+A%x56!7x8!7 —9 +HIEZET 2017, W24 BEERFH ( ) (H 2018
FHRE T, EERAER )
(A= (B)R S (O)F= (D)kRS

5. MFHHEANEA () HEZXKERESFT 2018 WHESHEKNEERIEAYE.
(A)2018 (B)2019 (C)4038 (D)4039

6. 9NFFHLHIMINENR 0,1,1,2,3,58,13,21, HIigKSMHmE ( ) UNERZ 0 JREERHMAXREET)
ABRAXKERZ6 B)RAKER 7 C)mAKERS D)EAKERZ9

7. #23 & HHFBHHFHHFBSHF BYZ#HE next[]3RH next[13]FA next[1]1HY{E ( )

(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

. MEBR (5 4

B/E—R X T FR L FS G FF&H 5 8 5o &0 5 R Frii I 7 51 RE 45 1 E ME

— BRI 71 5, B FT LALG I RR, S AT AU e BREE .

=. B (ABCDMFHZE3INTRLE R59.) (BRuBEZHREARSIE)

T ElLGH — Xy Efafk AR

17
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struct BinNode{ //— X752

BinNode *Ic; N
BinNode *rc;
BinNode *parent; :

int size;
}
ASTEZXNWEFRIMER_ IFHRHBHELR;

B.45H A BYfARASSEIR 1Size();

C.search(K)HEHFFEBAFIE k M (RFFEHEETRA 0, EZXIEH P FiREFH ER
FFBAERED) ;

D.splyto(a, x) ,a 79 x HIFE 5,181 zig-zag #R1ENE x AEEL A a WIZF. & a A NULLx AART
&

EJ§—1R splay RiEE R EZX N (ATA LR R EKITEIEZE A0 (nlogn) IEKAER
#81Z 0 (logn)

FAERRREE B P44 O BAT B B R ERISUR TR,
48 P SR TR

—. FIEFRR (5*%1=5 43)

1. ZEH floaty, & y*y MAEZLSHFTREENM y XF 0. (mENEEDB IR y*y>0)

2. CiIBE™H int x,& x<0 {3, MAF-x> 0 WAL

3. CPI @/ IEFHITISFMIR. N

4. RERKEHEHFTIZES CPU BISIER HIEE BN B ARITIESHIRE. \I

5. ZEERNBTRERFLINEINMTEE.

—. EFW (5*1=59)

1. 7#fi# 100MB BI##E.RAIDI RIHERIK/N A RAIDS BRI KN .

2. BH—MESFEF cache BEZ 1024B,1EIF 100 1,8 RiK18] 3 F13+1024 it AR 2, K FH B HERR
BT NHY Cache fp P&y AR ZIRAMEFABRET 5 INAY Cache fHHERS .

3. —HBHENERSEBNDEEERN 800%600,/FH RGB Fite, BN EEER 1| N EWHRIEMZEA 50Hz,
ERENBRHREN A TRIFREENEENEFTRELN

=. EER (5%2=10 93)

1. THFTARPIEHBZE ()
(A)IB S W ILE HTE S IREN (B)iE S i4a B IR SRIEH
(O)IESHKELI—FK (D)IESHIRIEH MM T — 1%

2. BRRRKGHBIBAHRATURA () 5%
(A)E1ERKkLk (B)# 1B B (O)5r T (D)ESIAE

3. MIPS Filih A 2HBEHHRIHE ()
(A)RFH = BYRGFEESE (C)X it OrEFERER

4. HohtERETRI—NEEE (REA TR
. 4 BRUATEEX2 BRAMEEH, SHBEPEEGPERESNE (BEFTE)
M. fREm (10 53)

BRI EEFERNITIRA 10ps, ZFERMBIIRA 10ps, RMERAERINT (B ID REANTIER
HEHREHEMIEEERE,ESKREN) (BRREXEESFER EIZHNE R EMERBE N ZBREFR,
XEHES BEBAES TR T aKiE)

18
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SR

IF

ID

EXE

MEM

WB

FEZRTIE]

250ps

180ps

150ps

300ps

200ps

ST 3 5354
addu  rd,rs,rt
Iw rs,rt,imm
] target

L3R BFE. LR, kSIS R ERAREANER BRI ETRE
2ERBEM. ZAM. RKERIT, REINESERANFE B REITETE.

BRIERS

—. ¥R (10*1=10 43) (B—E&mmE%I1Z)
BNV EFHRER FEHFE
SIF BAEE A RS SEKEIINIE.
=5 = LI AT LU R 3 F2 52 49 (0] 7.
NTNAREET,SMNHEESEREHNTIE.
FIFO BJATF7E belady TR,
IE R SHRE AT LUR 2V 33 Rk 22 AT 18R 3.
A2 T BB E A SSD Fi# g &P .
IR — N SR IZ S RI BT TE R H BT B R .
PCB F RS AT LIEERAT AR SR E .

IR (5%2=10 43)

A e o o

=1

101 MEZERFEm NMHEBSMAREE S MNERNRALXESL,N m ZAER ()
(A)24 (B)25 (C)100 (D)101

2. UNIX Z5|EHERNVER ()
(A)FBR IR B)ZE3IT = (CO)BRIn (D)ZE AR

3. filel SIFAHH#A 2,817 filel FI—MNREEE file2 JE T file] AURBHEIE file3 32T file3 AURBHEIE filed,
LtER file3 #0 filed4 BUSI AT E S HA ()
(A)4,4 (B)3.,4
;G B (B) 5.

B (#F1) B (www.xinweikaoyan.com) 5%

. RER (5+3+2=10 9)
UTRGAARITFHIRAEHIN A NEFum 2 edx Mecx FHEMNDFIEE  FE
B ARZEARNREERERE

(C)4,3 (D)2,4

= &

all (int num, ...) {

va_list ap;

va_start(ap, num);
~ uir t a[MAX ARGS];
for (i ;1 < MAX ARGS; i ++) {
¢ a[i] = va_arg(ap, nt32 _t);
} va_end(ap);

return ret;

2. HERGIBEANEAN 52,500 xx EFERK xx BB, BIHEMES.
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3. A getpid RGHARMITIZIE.
HEH R
—. EFEE (5%2=10 43)
1. UTRBERTEEMEERNZE ()
(A) AL (B)rh 435 (C)REEa% (D)
2. WFPRARMNEGESHEBEENEER ()
(A) IR RS (B)ZmAS fERD 25 (OYNAS (D)FELE B
3. AEEFREEADIN P YR ZEFNEEE O M1,2,3,4L, 188 7 —MEW R E E R, N 7T &8 #Y
BhZE ()
A)—E= 1 (B)—ZER= 2 (O—ER3 (D)ATgEZE 1,2,3,4
4. EREM A FRZMIFEBREEEIARAINARZE ()
(A)KFEFHE L (B)4E A 1 P47 (C)FEEH (D)YAXRS FEEH
5. UTRIEfAEmRZ ()

1.

(AP EIHF BN ER+—1HREEEY, X R A AR 5528 [P Hotlk 7] gE A [E]
(B)DNS #FiFidFRaBd Z AN

(C)DNS i@id SR AR iR AR 55

(D)i71a) WWW.TSINGHUA.EDU.CN #1 www.tsinghua.edu.cn A~—%¥

. FRER (5+5=10 43) N &
WMERR:AB BN ENE—NFEME(LANI:192.168.1.0/24). \w

W EEEHEE M EIREE R AUHHE 192.168.1.1,1B2 A BIFMIBREEIRECER T 255.255.0.0,B

B FRE IS IREEE R T 255.255.255.240, ;8 Bt fe B8R BRASBRINAT:

P48 3tk L% 8RS T—k
192.168.1.0 [255.255.255.0 | EERfy
166.111.8.0 | 255.255.255.240 | el
166.111.8.128 | 255.255.255.224 | e2
0.0.0.0 0.0.0.0 e3

MEBIA5T4A:

(1) A 3708) 166.111.8.100  (2) A /718) 166.111.8.200

(3) A i7i8] 192.168.3.2 (4) B 1718) 192.168.1.200 (fRI&TFLE)

—FFi5 A 71 B B9 ARP BHF#E A=, A58 ARP EFRTE] E B K. G T:
(HWEH £\ 4 MNrE % LA EZER ARP EHA IP? ZEEEGH? 2ESEEN?
(2)B8 =R REYSEIMBLE 4320 ? PLECAUBRERSRINE S D ?

(3)3F RIP 1798, R6 BIEE AR T : (REEZAE, 3% —1E0E)

SL:p[ES BB T—BRESE S
Net2 3 R4
Net3 4 RS

WE R4 BIEFERUNT:
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EREE B T—BkFEE S
Netl 3 R1
Net2 4 R2
Net3 1 BT
it R6 BEFiEHIREZR.

2. TCP {# M reno B HITIHEISSH) ¥5HE A 400KB,EWE O K/ 600KB,MSS=100KBEE T
HIFRA:

= REEOKXN | BE | BiRAAENEFS (BAEMSS)
-—- 100KB 400KB | (1)0
R (1) R B ELEYHRIA (2)
R () B B ELEVHRIA 3)
WE(3) B ELERIA (4)
R (4) PR B EERIA (5)
(5P &RIEHE | MEEE (6)
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2021 £F 826 Kl \]‘

L)
—. HHEZEE (5+6=11 7)

. EEERERHS (n) = 218" Mg(n) = n?°2° \HHNAES MELEKFRIAMA?

2. ERERERMF(N)BRF0) = (1) =001),BAxFn> 2mRiEHR(n) = 3f (g) +0(1), M
MK OIEEME.f(n)BTHMMHHERERR?AHTA?

—. itE (6+6=12 9)

1. FgEm (5 L ) 3k (X)) B () k7 () Mk (1) 58
HIFPBRIEROI + 1) x 27 B +4)-(5!/ 6+ (7 - (8- 9)" i g 2 RiEAR, FHiRN TR H

BT
HEEEpEEEEpEEEEpEEEEnEEEEEN

2. HHHETHER FBY next[|FRFANZBIEFHI next[]F=

Rank 0 1 2 |3 |4 |5 |6 |7 |8 |9 100 |11 |12
pli] R (v |[M |[M |O |[R |E |[D |T |R [V |[M |P
next[j] -1
Eil&next[ﬂ -1

. REHEFEHEANHEE (7 )

E 23X} QuickSort HIAMNM T HE AR FFIEMERERE m U TG ELBSREIEAR 75
FriR)AE 2L 1L G, BXEEANFEFARA—X InsertionSort, TR FHFFF 24 A n, A4 InsertionSort
EERHEZOE AL
M. AVL & (4+2+8=14 43)

fﬂiﬂ‘]'ﬂli_ AVL WTﬂﬂUF‘?—/I\* 'J—'_'}:!IH%QET,J _Il'){iéi_i_‘_—"lﬁ'ﬁﬂﬁ‘z%’ﬂﬁzlzfxi

ﬁﬂmr‘ ﬁ%IJ np%ﬁ g.p ifu v,xtmﬁﬂﬁfﬁ,ﬁﬂhzﬂn17&¥IJ bﬂ]E’]?
2. MRBEMIFEW ARG — R 3+4) - B, B ATEVAR connect34(a,b,c,TO,T1,T2, T3)EF, £ NS H
HEZPOMAEERIER?

3. IR TREE N, BITH A KT HX LTI CRFTHIE)
ATREROIB L a b c TO T1 T2 T3

#1
#2
#3
#4

F. REMARZERIMNEE (10 )

SHE—BEIFIAE M DFS,FiAET SRR EMARFEFHS, 2T R 22— MaiMEF R Z2
Y- UERR; B, iK 26 H— 1 = 51
. BRwItE ot (8+5+3=16 53)

1% — X8 Z#(Binary Search Tree) BT 2 E XA T

struct BstNode {
int key; /)X SR
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L a BstNode *Ic; /| EE¥%F
~ BstNode *rc; /1A% T
T BstNode *parent; /377 5.
int size; EBIT R RHERRAEE
}

1 IXAARBETERA TEE FR M E SRR URR:
int count(BstNode *T, int lo, int hi){
IR T FHRH = XA FRA e Geit 7 Lo hi) (X (8] 3£ G2 AD AO S
TR FET NS HEZ KX HEEREHINGED Oh),He h AZKSE;
/IBR TAE AR IXARBE, R BEE M O(1) AV BI = [8);
b
2. MIERE AN RIE R IE L.
3. WIERRECEMETE), BRI E R EIFEEK.

L0 Al SR TR

—. FIEREE (5%1=54)) L @
| EEHNEBRES TSR RNES. ‘IP

o =

. HRIZEFERE. EFTAXDHEAT, EHEGPERSNTHBERGFE.

SINEHIRNGERATIRSHERE.

. ER IR 4R M AORRET X R 4ER.

DMA &N A S AE L EE.

LR (5%2=10 43)

XTF IEEE754 B EZRHEAERNE ()

(A)IEHBN LA BN Z (B)Ta 89N EE IE BB 0%

(OEHHI N ML BN —H% D) IEXWBEAREFR

2. WITHRMRER UENMIESmEENMEIRENZE ()
(A)KLIEES 1 30Z H 3GHz,CPI=1.5 (B)ALFERS 2 & Jy 2.5GHz,CPI=1.0
(O)SLFERE 3 3ZE K 4GHz,CPI=2.2 (D)ALFEZE 4 7 9 2.8GHz,CPI=1.1

3. THIEREREBELXT IwEd NAFEFNE—INFREIFEFS) WeEXMHZ ()
(APC->1ESHTE (B)FE5H->ALU (CO)ALU->E 785 (D)ALU->EAE

4. XF TLB BIhge, LA TR EMANZE ()

(A)TLB N A2 R HIEEEE] CPU #

(B)TLB Bk /5,067 L1 RS EFPHEERNAS

(OTLB Rz EESHNRAEF L

(D)TLB & E bt B 432 i AR &Y < &

o

= |1 @

5. REAFRATUKGHIRARN AR ()
(AFA IR (B) BRI (O XM ()RR
=. E=E (5*1=549)
I SRAAMBIRE short REHE, FEHAEPIToH HIFELE 2 DT BT, EAES B OxFROEHbbEFf 72

FI)M 0x01(FEMULFFFEFT), MR Z/Nmtl M B+ HEBER AR EZRHHLWEA+HGE
A

2. FIRFIRUATTENRRFE RS, RA 32 (il Z 5K/ 1024 775,517 8 F 15,2 B
==

BREHBRSINHE (RINAITE P fir.
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BERSHTENNRETERFER . )

HE (104 \w
BIgERIRE 5 Fimkek MIPS CPU T FEMIEFE, IFRIZ:
B S &% BIRMERNIE ST N B & 78R
R CPU R ALMBERE LN EHIITEEFERELEEL L2
MR AR Z2LVEEGEE/LNMH RSN EEARPRE LN F FRERKE THAN
et F 7282

LW R4 O(R5); /I8 RS)AIEIENE R4

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

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

B#IERG

[| @ 2 v & w8

1.
2.
3.

1.

| it

At DT T B R UL, BRI IR BN A S e DT R I P AN I Bl AL SR K.
RNTTEERBEEV S HEORTTR FLERERGHRTERA.
RFRIRBE, MR EFHE, THEFSTREFERE.

PCB BH#ERGAZAHER ENERRIRLEL, 8 HEFANE—.
MRBMERFERARITREEWRMERRL T AR RS AR LK E T .
BMERG MR E M EAR S T 72501 B R 5B o R
MRBERG DA M MHIENBENTIPRZHE M-1 DiftiE.
BITSHRERTN R RBIETS.

PaZaxlsr
. Ea

MFES. FSE. Bl HEMILUTELARAMBNAREAEE?
— MR kill 35—
linux #p 1T NE1TH S cat txtfile.txt | grep exam.

A HIZTTR 2MB I IRV BRS B HAE T BIEN— D R THF.

. RIxxHEE (BB REIZER)

T EHL R \&

3 F CRC FE R Gx)=x>+x+], TEEEEBHNE ()

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

—A CSMA/CD MY BBt M, 9 B A S ERIEEA 1Gbps, [ESEBRZEH 200000km/s, &
AR HAREWC EIE AN 50 F45, 0 e iF s uaiE i ()

(A)80m (B)40m (C)-80m (D)-40m
166.111.67.8/21 FRfEMILERIT it A ( )

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

(A)IP+HiF OS5 (B)MAC+if 15 (C)IP+MAC (D)MACHIP+if [0S
&F DNS, A ERAZE ()

L— MR AT AT R %4 1P Hbtlk IL— 1P Hbtik AT AR B2 2 Mg &

(A)] (B)II (C)L #0 11 #EA 3T (D)I #0111 &Rt
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—. MNAm
TEE RR/REH AT RER N FRRES

B 2 C
6

10 1
E 1 F

1. FREBAXAESEERHEE.C —BaREIkRE
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>) ‘

M C MEgEERA? BT

HAVEREHR B T—k =R

2. AXRAHBRSEBEEL AL C RHHERRESER

3. WRMPEFHEESRE A ERBERER.C AENEEREEHER?

4. FH A-F ZEE 60, 78\ 5. 13, 29, 4 SHEHEHEM, EMLE 59.66.0.024, KB EHHE. EEE
1R BE R ER 1 O 95— 1P btk % i+ — RIS H R G HEAN B M A bkt 25 (8] & K80,

=. i@

A [8] B & 8 MKE A Lbits B0 4H, BREMLERE BN ER 28, SEMIRZE Cbps, B [ & HE LAY
Ts, T >> L/C, % A BIKEE O & BK, KB EEHH]BATETE A 2 ST IREERE, 5 5K
GBN ¥, EFEMEEUFTEEEERANFIFEEEETY (ZEMHIADEKE R ZH) 2
AT e BRES AR LER,ESE 2 4B (A | FFEHS) HIRE, 2 EXiE EEMERHUANTE
TE MERARLSI AR EA RS O 2B K, NREA UL E= ML EES IR & EE—194H
BT IEFIREE )\ A 5 R B E % D RtE)?

25



DS /b U/ FTF HEE L 1S xinweikaoyan00 1,554 826 IRFZ ML hitps:/appexaTebil2522.h5.xiaoeknow.com

2022 £F 826

g p
—. ¥R \
1. [logn]! = 0(n'oglogn).
2. BFEEMNZRVAHEARAZMRIBIRSER, B F5IRMAEE. ‘
3. fRRERKEAEEEANAEEEIE O(nlogn).
4. EXHERLHFHERE L height>=R height.
5. UEEERE—TNA s A A DFS,E4E A DFS fh s EH A 1,0 s e N AXT L.
6. NFEEE MMNEEN AL %, #1T BFS,BFS @A FMTH o SEET RESHEHAKT 1.
7. MR AVL ST R x, SR AB MERREAET R ¢ ARG NEETREIERFESE.
8. & rb-tree MIBRSEINEEIEHITT Qlogn)RESE N ZEDiEE—IX.
9. EHHKFIIRA{1,3,7,15,...2%1,.. .}, MERHEFHITEERE R On'd).
10. — 1R BRERMIET SRETIHEIE,T R IREIRI WIS E AR —EREE.
11. AR bm BA{VER FELERE M A E AR FEFRENAEFRIEERFERLTE O/m)HITEE
ZE (Hdn AXAKEKEm AEXNEKE) |
12. Karp-Rabin BJATELECIE ML MG TiE7E O()RTEIATE L T —MELL
—. ETH
1. —4 50x50 RUXTFREERE a[0,49](0,49], BN AR NS T ITHANRIIR TESHEKR T=A%E
B4 ,a[0][0] 28R TN ARST R B = HZEHIRY 1000,3 afi][j1ROHBIER 2000 Gi<=j) W i= = .
2. = INZXWPRETREBERHE RRHT ARELT 11 FOAREIARR MIZ =X &P
£ MR (MEEIZHR22 EdEHRMAFRERESTEEANZ2XN,E EMRXTE)
3. BXHEAS{0,1,2,.. 10} AR BBV REHRBHEN_XEEMSLEE 7
4. IBEME—ZFBELASANLTHRNMZIERNZLE . M.
5. fEB 400 N RHERDAY 20 [y B P ITRER MK ZHFEM N RERFHITILR.
=. HE®
— MG ATZEEAN M=13 I H T HRXARE REES UL RANE T IR ERERR RN I
ANONTHEZERNEE TR (ZHAMFRLS)
H[] 0 1 2 3 4 5 6 7 8 9 10 | 11 12
A 44
A 35
A 18
A 58
A 71
A 32
AN 84
IR EEEHEN 2021 £ BRI AT A2
M. BEa e
EAER—1R 2 XM M AT LUBE K F-SLBERTIAZYN T, X R BEREREEATRATEX
B IMAE - R EENXNT:
struct BinNode {
int data
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1
2
3.
4

BinNode *1¢
BinNode *rc
}s
HRHN T ERIE R R A LB

void traverse(BinNode *x){

/R 2T S NBERBIXFFENT M BEXBFRXF
L & (AR LAE R IR, A AT A T BO4EHS
~ /171505 FBAFIAD R LN S B B HR 454
: /BB B EZE A O(n).n AT RH=E
}

. SEERACAD.
. WRRZE AR RIE.

MERRIZ BEE R IE R,
WERRZE A RIRTE] . RIS ZE A O(n).

40 i IR

i G ol

N

d

=

N

£
CPU MK 43 5 8 5 RGN TR 5 RIB PO,

e 2 RSB A S R AR,

FERN R A2 T2 B EHRA PC BT (o B B/ R T IR .
TR SR R AR BRI 52—

W BB, IR R — i SIES IR

i =]

*:F ALU BRTH AR EFRNE () (EIZFRAEN S HEABZRITIES)

(A) B L B BE 454 B) AT AERMIRFHA (CO)FTAFESHIEE O AIMRIZEEHRE
X TFRERGHAZEEERNZ ()

AIEMEERE B)XEIM THEFHEME (OZIMT=EEYE (D)iERESITENAMEEE
*F MIPS RGHAFHRITFELEFIEMBARERNZE ()
ARELEGREZ AL EHRFERASFEEAS A\ @
B)FELEFREZEEFPITRERENIES *
OFBREFRECENTEEFENT—FKES ‘

(D)FEIBHIFEZ 5,84k E B =

T x86 #1 MIPS FEREFARIZ ()

(A)x86 I8 L LR T RISC 1684 (B)x86 HESIEAMEBEAFK

(COMIPS 52 5B T RISC 154 & (D)MIPS 54 X #FEESUEFR

—A 32 MR R S,200MHz,2 NS E R E—R Bgkmwm e ()

(A)200MB (B)400MB (C)600MB (D)800MB

iRt

HERTH—N 4 FHNETSEHNIRAER 0x (16 ##HIFR/R) JEEE754 BF5EZF R
FREFH R AMBUBEANFRERTA Ox_ (16 #HFIFRR) .

—A 32 (R FHRILA T BN BB E TR FI TR/ R 8BEFITE 4 N EGURSHB AL
LI I T—NERE ARRAF R 0x100,0x110,0x120,0x130,0x100,0x110,0x120,0x130, % J9 E HERR 5T,
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BHREA EASHEERA LRU BHRKRER, SFREA .
3. —/M4+1 B9 RAIDS f4#2R 4R, [5]— A bk ZE B O MR R RO BB 43 Bl A 0x11,0x22,0x33,0x44, LE B
BRANHERE RS RE AP IZE FRBIENRTA
M. tE@
— AN ELRKE MIPS,L1 Cache KBS EFMBIRE R A EH, TE— M EEINTERE
BiES (555 ERRS) NEUTIESELENESE:

Iw R1 0(R2) //IR1e—mem[R2]
sub R4 R1 R5 //IR4—R1-R5
and R6 R5 R4 //IR6—R1&R7
or RS R1 R6 //R8—R1|R6

. EXBESBNEAT AL ESSFERERRIEZS DN ITHE ST RIX LR S?
2. HERHESENELT.FEZZ DN EMTERR LIRS ?FRANLNRENFRRERE.

RERG

. FIHRRL

1. 7E84Z CPU H, ALUBE Fly F e Rk XMHAIENRI L 5 ER.
2. EREVULIAEFESEXRXI
3. 7E shell 3\ "1s | more”,shell KB AN FHIZHAEXRNHIZZEEILEE (pipe) .
4. HFFERSTHREEIIITEG, 2R TR —RARFEGHWAEZE K.
5. SeRSFGERFBIHIZHEEE (FCFS) AILURIRIFATZE)ZE &Y [a) 2.
6. linux ¥ERGFHIME R R, 1L ATERF LS RERI R R IF B IME .
7. E—MEEPAUEESMHARINXHRE.
8. BIFTIFRAGIFASSIH#HIZRHZRNTE.
9. IMBRBEFEFUIERIERE—ESD LR H .
10. ETTEEBREEL (OPT) BTFHIEEL (Stack) ,f77E Belady R EIR.
=. ETH
RENENE—NNEMHPEFE : : 0 hash JHZETIRMSERIGH AR ETFH

H A F2 o hash ERBAVMNE AN WEAE_ RTTRIMPIAEF hash RKEHY
BMATR—B,WSHI kT
AETRITHIR B. XX ARIR AT Cohash 3R DAREAL EYETT S FEMRS G.##4E ID
=. BE"
UTR—MNRERISE AR AREE, EK THFLIZ p[0]F0 p[ 1 MR X i718]
1. ERZKBENEE
2. EREDEAVENTRE

variables:

wants_to_enter: array of two booleans
turn:integer
wants_to_enter[0]«false
wants_to_enter[1]«false
turn<0//orl
212 p[i|AVEEAREG BOEER 0 2§ 1):
wants_to_enter[i]—_ (1)
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while(wants to_enter[_ (2) ]){
if(turn_(3) i){
wants_to_enter[i]« @
while(turn_(5) i){
//busy wait
b
wants_to_enter[i]e—_(6)
H
§
Il 7 XA
critical esction():
turn« _@_
wants_to_enter[i]«

//remained section

TEH L%

—. ETH

1. ATRAYIE n EIRAVERRMB AV R ZEREHERE .

2. ISO/OSI & d)  ESELSEMUTEENFREEREEERNER.
3. IEEES02.3 F{igMpFEAR MAC thill2 .

4. 166.111.67.8/21 SN BY #HEHUEE .

5. TCPEHEEEDEIE  S5ENSEERIMBERIER.

—. ®EFEE

1. UUTHW—ANBFER TR B MAC #Hil? ()

(A)AER#ERI CSMA  (B)1-'R#%8I CSMA  (O)p-"R##8! CSMA (D)4 ALOHA
2. HBURHERERMEGELRAERE () &

A RIBE BYNEEHBEES (OFERNERFT O)FHitH
3. BI— MR EFRATLTIEENSER? ()

(AL (B)E&HHER (O (D) ék2E
4. BBEBREBFFZWATUTH#HMEEBDN ()

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

5. EERHFERE T EREERSE ()

LA BFILEEmOFRMASH UL =ERE

(A)LILIII (B)LII (O)LIII (D)1
=. BIBMEETES (EZRAEREFBEREEE)

INE,MZ#E S MEHN A By C 18, S B NMEONRAFEHEMNL B RNEETEH 2
1000 mIEF>, BhRSB BTG A 1KB, HIFEW IR R £ EiE & ATE], 5 55— K FBTEE 2
2ms, $%E&_ETLiRAS, ACK A I+ H A IB NG L BURTE), B EHRAEHE OEFHRE, &1 2. #
EBTOKPNBAL A
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@— ]

:I ) I:_@
HAXREBOKRNDALABCREAECBZHEIE XY S hELSFUFHF LIS AHE
ERERYESAAZL?
= S AWM I EFiEE LR THIA B C £1% 30KB #iE, 22 MBI SRATHEA LEXFOS/)
A% 25 30KB FEIE R EEE % KR E?

S AWM I EFiEE LR HN,S WIEOERA 4 MiEF,C FEWE OB BA,A F1 B #E C £i%
IR EBEEFATEREZRFE A FFERREEEERN A M BRAETOSRAIZLD?
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2023 £F 826 EEn
WG

—. FlEER (8*2=16 47)

. AEREENFRELHAIERENE HERERFARE S0OWMBIERYE EARIEERESEHE
BT RERT I E 2 E A E L

2. WAHEFERM (in-palce) BE.

3. BEZXEREZEMMANE AVL MPBA— IR B, EERELE T  BAEMBAN =K S g pv v
BRFZES g M—Xheik AR EEBRE & 7 MERE T R p WEEEFATEREE.

[a—

4. XEERHER 72023 B AVL AT EBREM— IR ERFEATEENERKELLRTEEK.
5. WRIAEIFEFIAHE /I, Splay B R IEBEIRIE 7 B0 (logn) IR [E] 14 BE.

6. FAXF kruskal E% Prim EXEiEE THRE.

7. B n MALHPEER (skiplist) Frs ARZEERBIBERL TEATOn).

8. REHFAELRGLN Dijkstra BIAREREB L L FrifE LA —E R HIERA

Z. HEEE (6%4=24 4}) "2

I EREEQOBTHEBET () = 1267 (507) + *VnT() =

2. MTHEZRAERNEER 2023, MFEEZPBNMNZEFTRE . VIESEEFRENNHF L

(HIRSE,-BUE, KRRk, T 7, ! B Se)

0 |V |1 |2 |+ 3[4 |+ | 2]+ |5V |6 |7 [+ [8|-19 |* |+ |-

3. BNEA 9 MNEFL BN IASRZERSF A (1,1,2,3,5,8,13,33,36} /3% B Huffman BEITKE N
2023 HIBBHLF AT B 4RSS AT B AR B .

4. EEE2023 M NRNAERNEF EFHERZARE MR

5. @ASE T FERE P IKESHN 2023 # 17,8 T HAEE P& Boyer-Moore B EHIIRF

Fbe (WFREEF s TH) REENXTE, RFEATREM  RFEFEXT
6. KFIMIIHE (Scparete chaining) JERIREFFIFRKEA 119, EFE 2023 MK, — R IIEX R

HREPREARASNEAEER .
=. & (o4

XA Floyd EiAF A TN EE5F R AKRTUHE H RN TR KRGEEREEZ R TEZEHNAZR,

BT E— TR ETHN T ZEEEH A EESES.
K 0| 1|2 |3 |4 ]|5]|6 1| 7| 819 |10]11|12]13]14
8 Alk] 3080 |6 | 1 13112915 /|4]14]7/|10]12
EBIARTIER
FE2RTIER
FBIAXRTIER
MO, BESRER (7+10+3=20 43)

ELr AR XYW E—HavEr ZE@EERENMmETS (81 r RvAs) #lAa vasiE
Se R A a FE 2T 4 v BRI u BURR S, FRE v Flu B9 B K (R r EEFET S AHE %)
HhpRERKE MIERIEATEHESL (Lowest Common Ancestor) .

BEEE 0 M TANZXNP, EH AN XCREHBIEME0NWEEH BRI ERS REFEEE
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Bz BERER. BRFERFIIESFICRELRA POn)F Q[0,n)H, ik i&it—NEEXT[0,n)AHI
EE—XTEEHRHEE x My, KA RT SR QB LCAK,y), BEREARIITITATE) R4
BN B AT O(n).

tk3n P={3,0.8,5,2,6,7,10,4,1,9},0={5.,8,2,0,10,4,7,9,1,6,3} ,71] LCA(2,5)=0,LCA(8,4)=3,LCA(6,9)=6
1. RBEXFS5ERGAEENFEE.
2. RAMKBEBAREENTRE HREEBITRE
3. IERREARORTE), B E R EFEEK.

ARR IR \ @
—. BIWFER (5%1=5 %)) y
A MEFRRAY 32 LIEBINEHR B HRE.
IEEE754 BIEZFRBUINERELE SR
10 i AFEF A LAG — 4wl
RIFETE Cache 5EBFZEIRIBRET X R,
EIEHE RG] AR FEERE.
. (5%2=10 4)
=L #FIEHE 101 (DID2D3) M NMHEBERIEHEREA .
SR P REIFLEMDRSE BURHRF AR
3 MIPS A IEER R AFRE 5 Bk kit Bis S E S MEEEHSE I B.Rg— T8 B AR AT
ISERR 5 ORGP EEM . E— AR, S ERES AT B EMIE HITTE
#I$5 4 51 RT:
addi  $2,83,4;, /3 SHEGFEF|S4KMEN2 SHFER
Iw $1,0(82); /RN 2 SHEHERH/IERNAGFLIER | SFEH
sub  $4.81.85; /1 SHEFRS S SHEERKEFN4SHFHR
and  $581.%4;, /1 SEFEGFHES4SHEERZKEENS SHEFSH
HUER[EEREZRNEZLVEER/A_ MIBEBREERNEZLVEER/AN_ INRIE.
4. BRRGREME—NSEEYNHHITES 16B EE—1N2XBAHEA 3 M ER, 22 a0t
IRER A 66MHz M B & T RE .
=. B (5%2=10 &)
1. NARFRITHERERLRE THESEFE RLEES A L&E THEHERE LU THEARER
B2 ()
(A)INRIREZZ N ARZRF N FEHRIT AN T—%ES
(B)anRIRE1Z)iZ R AF2F, M MIES A L FFEHIT (A #HE—RIT
(O)F£IREZ)iZ R REFNIT
(D)L _E#B B AT &E
2. 5 RRIKLEA BRI P IESTRE Z N INREEL AIRTB) 43 Bl A 60ns,50ns,40ns,60ns,30ns 2 BE R 7K L%
TR, Nz BRI EELR ()

N I S

(A)60ns (B)50ns (C)40ns (D)30ns
3. T%)%TFiA#E K% FTL(Flash Translation Layer)A93:% $51RM02 ()
(A)INFFBY B NKLE FIEERALE AN [E] (B)INF SR TREMIDA LT Fav il

(OFTL R 4E R b UL ZIHIRRIBHULAARST  (D)NFYBERAEEHZ BIEHITER
4. ATk TiET DMA BFRFITHEE AR HRNZE ()
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(A)DMA A THBERREH, TRARKEFEH AR
(B)DMA 54385 CPU XEBEFHA R

(C)DMA FJLAEEIRE)ERF

(D) IEE T 2 DMA BiTiEH|
UTEFFERERNZE ()

(A)ASCII #5 & F— F i T4wAD (B)UTEF-8 & AN F T T4
OFFREBAEEFHNAERNER D)EAREFENFEFRREIRKE
. HE G

DXMNE S T ERSTUNFNZS TN, £ T EARY MIPS 225 5, 1T E AR BTN 75 55 T BT ERR R
KBRS TN, TN A .

KA 1 ALFNAL I FUNE B A R E.

KA 2 AIFUMAL M TUNEE B A L E.

% IEH#H

rEE IR

T & £

11
e | 42 AEE | 8%
&% IEFHA

T & =
10

Y

TS % £
00

N &%
01

2% R

&% IEfA

25 ($018%4 0 :

addiu $8,%0,1 $0 + 1—38

addiu $9,$0,0 $0 + 1—%9
Loop:

add $9,%$9,%8 $8 + $9—89

addi $8,$8,1 $8 + 15388

addi $1,$8,—1 $8 — 1581

slti $1,81,100 61— {1,$1 <100

0,$1 > 100
bne $1,$0,lo0p #$1 = $0,7 jump Z| loop
nop =

BIERG

A

. FIERER (10*1=10 43)

gemu-system-riscv64 B LURHL 64 i RISC-V LIBHHiLRIER G AR LIEIT.

BN RAEFPATRIME L Dl MR ER GRS CPU 2HIAH ST h T AL
HEERNAREFH—RBITEEE.

GDB Hi N R R R ME R G AR S5 R IRER A P B 45 /i B2 F2 P B9 T

ESEFATZEIEL (synchronization) ELASESEMHIREIRA 0,52 A FLESER
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o © =2

=1

1.
2.

17— P IRMAEAR AR R TE B 2 4 PH ZEREEAR.

BRIERR DX RGN RFITH X, KA IS, B XX HHHIThEE.

7728 MMU B CPU _E Linux AT EEEITHESE T IIRIGIMEMNFIEEIRE
N RS8R open(EHBITH X HEHERE R G A ERMERGHRHIFEK.

A ZZAIRRE R A B PEIESL I S EAZRT B —HIZR S D EAZ I IFHTIIT.

A ZAIERIA R TSR BT T I 5 KA, T UMRIER B— M EIEEAN AR X.

LR (5%2=10 43)

THAEHFABTRIERGZEAZBZ ()

(A)JavaScript fZfFgE (B)XHESR (O AL IZ5IFZ (D)2 A E 2
THXTRIERGRHERPEIRMZE () i =

A ZFEZRAERNRMEREZP RIFZ T HITREFFITIIT '
B)ZFZIZABRNIRIER SR RIFZMITEFHLZHIT \w
(ONZHFERLEBERIRMERZP RIFZMITERFFITIIT

D)X EZHFRZESENIRIERGE P R IFZ M TIEFRH LINIT

RISC-V ALEBHRE U S (AP THIT ecall IELSPEAAE S& (RS B, FIIXTEHS
BahER B RIEPEIRANE ()

(AR FIFHIERI T E L (B){RTF ecall 11THE S BI BT fELbIE
(OREFRBANREETE U ST ecall 365 (D)L B2 ZH A IR HIFZ AN Ottt
THAXHAERTENER FRNZE ()

(A IV Z K B AN T EIHIZE NS ISR < BRI Y

(B)i# 2RV FE ] LAE ARSI TR AT LAZE A PASHIT

(OIMEFERMPEIA—ES SHHIEYH®

(DAY IZD KB IBESEPHF R TFESIRE

TFIXTF forkO RGN ESERIIZ ()

(AR FHIZEIR [E 2| AR EL A TRIMA RS AR E MRS BERZEREERE
(B)fork() RS AR S SIE— N R T RIAZM FiHIZR Ri%tk

(O)fork() RZAA S B FHIZOE—NMHTER, H S TrapContext T HIA RN HFZHEE

DR #FFZUENFHER, ZEHIHIZ ID —EANE

. K& (3+3+4=10 9)

EIMAFEERREREPIEE EEMNHEMES IFEZE LU TE)E:
RERRERGEFEMNFERNERINGE.

151 AA mmap()A0 munmap() RS AR IS X R E AR SZIHLF.

T 32 (AN EMTTEFEESRNTTEA/NA 4KB,KA 32 [LERIMNE,34 Ar38 bk, — 4%
R/ RFREE 1024 I, TTRIUA/N A 4B,15EIZE LU [E)#:

()IEE B FH B A S It i 4 23R i A b 4% T 72
QIIEEEPIRFIBATTRI ST HNEN S XFEXITHRESE FZ501ER.

T EHL R \&
FIRRER (5%1=5 %) \w

f 2 BB R BV E It A —E ST R 8= AR 55 8.
S R REEE B B EE.
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3. P-R#FHA CSMA LMEBRENERLTER.
4. FTEBIEMTAIRA RTS/CTS ffR 5% T i 6]30. \
5. hRRERYIERPRIMNEEERE.
—. EEE (5*%1=547)
1. FEUKRF, THIAFHAA TR RELERE ()
(AT EN (B)4E B (O)ZHHEHIRE  (DJLEW
2. THAFHAE VLAN XIS AR ()
(A)ET im0 (B)ET MAC OFETFimA=S (D) 25 b 2k
3. EFImRIBLEMERREARTYL )
(A)SMTP (B)POP3 (C)IMAP (D)SNMP
4. DNSZEFRIERK ()
(A)FTLUR S M R M, B — B M el (B)AJ LA S M Rz 1, B — B 1 el /i
(O REIR S R, )& B — B o) (D) gEHR =M 2 1%, B — U (8]
5. TIRETFESEEEREANZE ()
(AR ER (B E R ORSER D&t EH

=. iEE (10593
BEEFENS web FRESF[EIMMTERSEN 10 H54H/F0, TCP $EIZEIR S EM HTTP 15K 5
4R AN % 3% B8] FR i i AR AL TR B (B 1) ZZ B AN 3t ,web IR BB XN H A HIER S H L IBERBII AT
5, TCP HHERHIE A MR EETUR S FI AT RERARIEEE TEHEEA 10 NER HTML WA X
., NE R Z AR S5 88 ANt SRR SO, AT AR SR 7E 20,30,40 PN oreA 154
REB TR AERE 10 N EFI EIRFE | #),TCP HFLIFERBAT 5.8 MM A/ 10 NoEHE
FEE 3 MRS A RIFESCH, RIRESCH T LA R8I S 20,30,40 L% X
1. XA httpl.0 B, AP TREAM BRI (TEEMRERZD) RIEMAE %D
2. M hitpl.1 BLAFPTER TEAMBZTREFCHG (FAEEMNERZD) &IEM0EAE %D
3. KA http2.0, FIFEEZ /DI NATESER I EMEREX G TR REFTELDTE (R2ATEE X
AEERXETH TR B EEE) BLX 3 DNERE TH RN &/ NEE R %D
)

“
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2024 5F 826

BiBGEEH \ 8
—. HIERE (12%1=12 %)) \I

REMNHIFEE EBRFFETRER A PHIETTRF.
EXKEAnMEEFMERE-DNITRO <r <n)FEZE0(1 + r)BTE.
ETRENEEHIFEETERMEL.
ET5RIRE H 8%, i 15 M —um S E4L T8, pop F0 push 3ZFORRTEIEZEEZ0(D).
7£ AVL — X IBRIE{EILIE P, AT sETBEREFE Q(logn)IX.
—EBNPSEXRZTENIIHE FITSBES XTI HER 2 /5.
RN A B Rt B ERIA R & /)N
ZE N HEREFR I merge(),delmax()FA insert() =& O BUATIE] & 24 {F = & #8 /3 O(logn).
155 F B E B AT LUFE O(nlogn) AT IE]AISERHERY n N EEHHERF A B AT
FKANEFIAIRREE BFIRKNE AR 4 & 1 WRHEL
. BEHRIMNEFNBRERS T
£ BM BEEP IR FEHFRINKESEXEKELX.
. IREFERE (6%3=18 47)
EUTER=REXNESFT 2024, M#BEHNEESZE ()
011+2314+7516/-7+8()9+*
(A)+ (B)- ©)* (D) E (F)!
2. HIBRERA{1,233W—HFFHHEAE () # Huffman RIEHE.
(A)16 (B)24 ()32 (D)40
3. EMABERERNMEEMNAZRED, () HIFEALLBGT.
(AEAHEF (B)iktFEHEFF (C)VAFHHEFF (D)IREHEF
4. nMAEH skiplist HIESE R ()
(A)O(n) (B)O(logn) (©O0(1) (D)O(nlogn)
5. EHEA M BEIRERE MR RN AR RNR IMEST N ML L AMEmprasic i,
PIT—REMRIMIBRAVEAEERNE SR ER ()

W0 (5) ®)0(572) ©0(57) ©0(57)
6 TARREREN NRAMLEET] () 0 RHEFF B Ollogn) BHEF.

(M2l € N}

B)(2 ~ 1p € N} \

(©){2? -3%|p,q €N} *
(D){9x4P —9x2P+1|p € N} U {4P—3x2P +1|p € N, } ‘

. HEFE (4%5=20)
B x AREIFRT 2 N EIE A xsize, IR XK H i E x.size*2<=x.parent.size FJIEIR T = x

A S R AT I e

—_—
Moo= o

—_—

=

BB R PLEE S 2024 M H RN _XMP MR EZARE MRIEHEE.
2. H_ AREMBERRRFIISE SH 2024 MESHREERERBE—HEZ.
3. —RIXEREWNE MM RARASTAHNTEREFHE1.NEE M=

KMP B % 18 2 “BABABBBBABABBABBA I next[ | REAMSR/NANER .
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.

UTREFREERER_ .
void F(int n) {/{REF R B, EEAinh, B 8RR FEEZHETE
for(inti=1,j=1;1i<n;j<<=1)
i<<=j;
b
BAM (2+248+4+2+2)

FRBRBRAEFH TEHEME—IRTI R = root (), B FH RS H{T, T, -, Ty} FHRZE d IR

MIE r MER TR ARBIEAEX T WEFBAFIIMT pre(T) = {r} +pre(Ty) + pre(Ty) + -+
pre(T) HF“+" AFFIRFEE LU EXEFBFHFG W T post(T) = post(Ty) + post(Ty) +
w+ + post(Ty) + {r}.Ia)R%:

1.

ERERREREFENTHTL RAEYRS BHEFBAFI Apre(T) ={9,2,3,4,1,5,8,7,6,0}%F LAY
TREHFIIZ ERRFAET & ARNE S deg{T} = {3,2,0,0,1,3,0,0,0,0 Hk & i B L5 44
(FRvmBEMG“BF) .

R HIZM B G FiB T F5post(T).

KA ARIELE S B BHYERR, 1A 00 T & J& ;pre2post(stack<int>&pre, stack<int>&deg, stack<int>
&post); (R LE— IR BIRBFRBIFFRAFF, AR AT R B FS GBS N EFERF
5. HERT e R A ST R EHFS Rl BInm N FERER pre,deg 1 post #x A=, HIE&LE
R, pre,deg ¥ &R A, 5 FiBA RSN N B KM EFERT post #55 BIAE1TRYE], B2k M IEEE T
MEAR B A PR ARzIf =B S A T (AR B3 FABateI=E & A=A 81T o).

4.  BIERABEERVIE R A @

5. WIERREARIRTB S RERFEEXK. !

6. MIERAEEANTRE REFMEEXK. ‘

4R R 2

—. ¥#r (5*1=5)

1. RE MIPS RE—EITHIF F:5 B LA LIPHiERE.

2. RAIDI WUR4EEEANER RAID R IXEE IR

3. HENER CPI=3.3EH 2 CPI=1, THREINIER, Z—ERTH.

4. GAEHYETD D, R BB ER S HEE.

5. 7E£ UTF-8 P EEIEH—1MFNH,—EF I ERB AR FH.

. #&#F (5*2=10)

1. S RGHIRERMU Y 6 [, H—Hblit 14 £, "k 253 &, =H#hilik 20 KL IESHKEZELHR ()
(A)23 (B)24 (C)26 (D)32

2. ¥FF MIPS ii7k4k CPU,BIIT M 1 NZE] 100 BOFER, THREPIEREIZE ()

main:
li $t0, 1 HAIR T HIRE 9 1
li $t1,0 #IIR L B RN A 1
loop:
beq $t0, 101, end loop #AARIT#EFT 101,Bk5% 2] end loop
add $t1,$t1,$t0 I R R E IR 20
addi $t1,$t0,1 #ITHEES AN 1
j loop #BK[E] loop FFIRALLALEABIR
end loop:
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hd

N =

.

sw $t1,sum #15 S FMEMER sum TEH
HIZFEER

li $v0,10 #ZRGIAARE 10 2RERERF
syscall HITR SRR

(A)beq 1EABkEEIES AT BES BITHIIM
(B)IER A PETEIA F] BEE 9IRS tHREI MY & 7 SR G ARG AR SR
(O TERRALTHX M IEF T EIER
(D) BHE55 B To A e £ ITHMMZ AR P BRI S8 SR A M BE 5 25
ERE () MBETFASARERE
(A)BUE (B)I1T O)is#E (D)EI[]
& x My 45,0 )
(AEFE-x<0M x>0 B)E-x>0Mx<0 OFx<-yllx>y O&Fx>-yllx<y
MAERAEIER S 10000 3T 8 (AR E R 20MB/s, E3FERTE )y Tms, 38522 1E R A 0.3ms,iEEY
4KB BX#IR AR AFE L DETIE?
(A)10.1ms (B)10.5ms (O)11.5ms (D)13.5ms

. EZ (5*%1)

7£ IEEE754 BH5E 2 R 8inE T s/ ERS L ER#HIRTA

EEBERRKLE MIPS ESEP LEBEHEZSBANEREEARESFIIZ
EEMEKERS) .

RAIDS i [R—N & P EURRAT R AL E M Z 3 B3E 2508 1011,0110,1001,1110, BB 4550 31

SN ERBEA .

B %0 Cache @3 H A9/ [a)B[B) /9 2ns,Cache R/ [)B%[8) /9 50ns,CPU U 1T—E 2 FB1H{%,CPU i5(a]

RAFE RS L 10000 5%, EER5ELXE A 500 X, 784 CPU F1i5EREZ .

(10 43

EZBRRRKE MIPS LB, ZENRKEFAFEERNT (REERKEFTFRIER) IF

FES 130ps,ID BYER 100ps, Toht & B EXE B ER 120ps, 5 £ 3B4E & 1Y EXE B E% 150ps,{X M\ EXE/MEM %%
%1 EXE BrEZ 140ps,{X M\ MEM/WB % % 8 EXE FfrE& 130ps,MEM B E& 120ps,WB Bt EZ 100ps.

1.
2.
3.

MRS T EMHVE L NZLEF[EHEEATET  ps.
MRSEI P A ERE L NZLERZAETHEEATIET  ps.

PUTHTHIESFSI: A @
add R5,R2RI1 |
Iw  R3.,4(R5)
Ilw R2,0(R2)
or R3,R5R3

sw  R3,0(R5)
EMEEEL,EE  NEHER XEMM EXE/MEM 3%, FE ANEHHEAH XM

MEM/WB #%.FEZ A E#EAR. (BHiTtEERE)

BERS A\

—. FIEFER (12*1=12 43) \w

1. HREYIRAILULZ E A PSS B LA £ ERET.

2. EXFZEENRERG D, FTLUA H#HIZE SR BIZ#HIZNLERITIRES.
3. sAEMEALSREEE (SIF) AILURIESEL B 5AT 8 & 32
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4. SRITHRE AR LUE 7 5L .

5. E—MEHEMTIERP, IERIMA RN S ENEFE.

6. ERNIHEMHEREE CPU BN

7. XMTFEBAIEBFEZRSG, A LUEE XA B PERFRIEIER XA E /FiFa).
8. MHEFIRBRTEE T AHBER LIUEEXHHEANS.

9. RH#BATFHRBERE ESHFHETHEF#IZ

10. NAREFRITRGOAA S SIRHE LTIk

11. MAZRIERG IR ZRIIEF KL IBITERLE.

12. ERFHERE R VFHENELMIEZS B K T SSFRIB R FE R

—. Ef (6*3=18 4)

E—aBRETEN, ERTMIIETM KNI N 16Bytes, T #F 256Bytes B E AL =S (8], F
256Bytes HIHIIEAE, KA ZH IR, — M EHZRIMA/NA 1Byte, — M TIFRIMA/NA 1Byte,] NTIHZR
K/NA 4Bytes, T B REU FFHRAT 7T N EHRRNIETIN S, & 1Byte.

PTE #1 PDE #&3 (8Bytes) :

Frame Number I R W X

4bits 1 1 1 1
HA LR W, X #BARENL 5 B B FENL AIEAL A B AL TAL Frame Number 24132 7S,
NEREUFERERA:

Frame Number Reserved
4bits 4bits

NEHFREUFEFRHIAZR R 0x00
256Bytes FIEEMIEAFATUNT: (HhHEHI <)

0x00 0oCc 1€ 2C 3C 00 00 00 00 00 00 00 00 00 00 00 00
0x10 4C 5C o6C 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

| EXABTENNELb S RERS RS NANRBES &5 O AR

2. FEXABIBMN A EHITH S ERBL 032 SR SEI YIRS 5 D0
AR LA BRI

3. BHIXARBH N ERITHE SRR 0x12 S50 Mk % R S BIR MBI 5 012,
BEEN KA ER SRR N AR SMRAN IR ANEERRETE
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THEAH M

1.

. R (6%2=12 %))

&% ARPiEKHER, A () AR

(A) R IE (B)%#%& (C)LH#E (D)r %

LUK R 3 HR AL B — B iR i, 2255 & 3R XTELiZ M B B9 MAC it R ERDH N ()

(A)FiZiEE & ARRIEZIZbUuR QIR BIRO  (B)FZM &£ L5 E R O#IT ARP Eif]

(C)FiZmi % i% 45 HDCP fR$535 (D)EF 1%

X FREREW, THHEERNZE ()

(AR T RLHRESE L& BB MELXES I EEZR TGN

(B)ELZ&FIBM AR CSMA/CD SRFH1THZ48

(C)XRF RTS/CTS AR, INRE—ih S ISMFE| CTS 55 B2 G M BIXT R AY RTS, A XL S AE
BT R MR MARER.

(D)SIFS,DIFS,PIFS Ziija][8)fs, 2 2 A TiEHlul i H BRI LR

R R RN T
ot/ F P4 v Tn RN
192.168.160.0 /19 0 *
192.168.192.0 /18 1 T
192.168.128.0 /17 2

0.0.0.0 3

L EHAPHUE S FIE 192.168.64.18 F1 192.168.172.17 BRI N EIE BB 3R % & 0T %8 & I5(E

RmEELEOSANZE ()

N

i

(A)1,0 (B)1,2 (C)3,0 (D)3,2
FH A FEH B Z[BKA TCP 1&%i,A [ B &5 3 > TCP B, HBE R E 5754 200,300,500

F1H,8=4 TCP Eﬁ_t‘*r‘%ﬂq 800,A [ B R — NI, BN ER RN EH B 7EUEIE
:/\ExF RERNBAFSE ()

(A)200 (B)500 (C)800 (D)1000
HTTP,QUIC,SMTP MY ZEfEHMIE R A 3lA ()
(A)TCP UDP,TCP (B)TCP,TCP,TCP (C)UDP,TCP,UDP (D)UDP,UDP,UDP

EIE (4%2=8 &)
79Ti‘éﬁ.‘S‘EEHJEI‘J%M;‘Hrjt'l‘i,i%ﬁ?nuMIlflﬁ\)‘i?ﬁi?q OSPF #1 BGP 1R BN
HEEF TCP B9 reno B %,15%14¢ CUBIC #1 BBR B AR,

y e
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2025 4F 826 Ef

BuEsEM

—. FlEER (8*1=8 43)

1. CBA REZERTLUTE O(n)AMEE n NEH I H LIS A @

2. ANFIIMRKAHFFIIFGERNLLE—. ‘

3. & Fib(n)ZDHFE Q(n)AYRTIE. ]

4. —XFEFIAZRZ G, FHIREFIT DA R L.

5. = PFIFHAENTRZSANBETARERT N MBI132%E BT RERLB D,

6. WRIFEIMFIIARZF[EM FRRME KT EERIEDPE O(logn)BYRT(E].

7. ERRKFHAY next[]3RAT KMP B AR BEARIE O(n+m)AYET[E].

8. PBENEEHLA R —NEERE, A ITITHIF BHEITIHEF B ITRANMAEF X EFFE R
JERE.

Z.OARER (4%3=12 93)

1. RPN“0,!,1,°,2,0,3,.,!,%,4,5,+,/,6,%,7,8,+,-.9 x5 K{EZTF 2025, Mot HizEFHFE ()
(A)+ (B)- (C)* (DY (EN (F)!

2. <ABCDEFGI¥EEZEAAREMMNERE ()
(A)[CDBAFGE> (B)[DECFBGA> (C)[EDCFABG> (D)[BDECGFA>

3. {0,1,2,3,4,5,6,7,8) AN X EBMEHNE-XEREMPFHES () #
(A)14 (B)16 (C)512 (D)4862

4. HTEAR( MO EERE AVLIrERHT S FEETHRAFTE ()
(A)32 (B)33 (C)34 (D)35

=. E=@ (9%4=36 57)

1. HFIRKE 7,85 R AR AR AL RN AR S ORI 55,34,21,13 A1 8 i@ T HE
FRHITERS MREFB R ERIX 5 ML TR ERAERR  MEsT.

2. S%tFiE[AFS) FCDEBGA,GEF®HAF5] DCGBAEENMERBHAFIA_ .

3. {12,29,20,24,70,80,150} A Floyd &M ERIR¥E LR A(150,_  ,  , . . . 3

4. FAEMBI0NMEEHNTRANEZE  MTEMNTA

5. HRHBEEEXAD(S) = log([Tyessize()). X FREE =S 1,35 2025 DN =m0 E M B EER K A6
R, &K 2025, R ATV REN PERZEMHEEEA QM P-Q=_  (BHFIAXEIAD .

6. ABCD HATRSMARMTEEE IR E—LIBMRER 2, HtaiER LNZEXNNE MST #£8

1R
7. {XRF be[13RBEHY BM BESL, T 1€ 2025, 28 0 1 1,P & 520241222 R IFHIIE R T IREZE L3t
.

8. JLE{1,2,...,2025} FEMARKHI 5, BHATIREHERR, U 212 5 2000 FHITELRAIBER .

9. T(1) =0(1),T(n) = 512T (530) + *YEn-H)Bn+)UT(m) =0 (__) .

M. BRSS9 (7+1+5+1=14 43)

Struct BinNode {
int data;//##E

BinNode *lc,*rc;// A A% F
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BinNode *parent;//XFE (FHIRESMS = NULL)
}
PR N SERMNREZXYH VI UEEDS S AR A 18 n 2 ENER RS, BE—3%H

SHEFHTI S veV M ueU, B E v->parent 1 u->parent 35 NULL 3 E 4w SHEZEFNM v 5 u §5E
1), — S ith, EiTH R v->lc F u->le ¥4 NULL 8E RS H v->re #l u->re ¥ NULL SiE RS
FE NV 5 UEREH

I.

4

e TEE

I1EA x AR ZX R, HE data WEFE n MH R

void heapify(BinNode *x){

/I#E O(nlogn) B IB] 1§ EAR WL A 5 2 SR F AR A R HE

}

K LBRIRAY heapify() B AR B & 2 i# B E K

T RIBYIME L Z X HT =AY npl EIAT:

Xt F 295 55 NULL,npl(NULL) =0

SFFIEE T 2 vnpl(v)=1+min{npl(v->1c),npl(v->rc)}
HHEPHNENEET R v, &8 E npl(v)=1+npl(v->re), MFR 2 A M
FEROA TN B

VA x AREKTHEH,HE data EFE n MH R

void leftify(BinNode *x){

//7E O(n)BT[E] A I HEE L R 5 2 S5 EIMR 2 i \“]
}
W PAIRAY leftify OB AR 8] 8 A B 2K,

40 A R

AN

=1

FIWr (5%1=5 43)

7£ IEEE754 A2 R m R, MRS R A Z Sl 4ME R 7R,

K £ AL TR 2R P R S AT LUB S 4 ¥ 2R RR S A SR B o R
SEMBETR CPU AR IMNBEMS R, BT EERE, S IEFRITRER .
F PR L E P FITHR AT LT

RAIDS5 Lt RAID4 B ELF.

. EZEE (10%1=10 %)

THEM A9 = &% 1100 0000 1110 0000 0000 0000 0000 0000 (FHMFXAL) IRERDFRREI+iH#
FIEFSEBE  ERAMERFERTHTHEERE  BE7T4RTTFHNERBEZSHE
(ZERATA 2 W kK XBFRFAERTR)
BRI ARSI BB AL KRN B A r R FRERERAUE KM WXRE . NREHIE
1001, B4 $5 B LU SR mAS, HLARID .
7£ RISC-V & R Rk &% it IT—FRiE S F5)
Iw  x11,16(x10); /MNAFEFIE—NFFHFEIFFRS x11 $.
add  x13.x11,x12; /A8E7EEE x11 M x12 EEMERETHEE x13 F
addi  x14,x13,1; /48 x13 HEH/WES | HMERET x14 &
BERSE—IMPITNERFTE— A ERR MRNEE MRS #iEE % (BIER—/
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HEHH ST ERNE) SEEMEER A ITLERIESFIEE AR MR LT
B L ITERIESFIFE BB ERESRANIUHASREIAN
=. % (6+9=154)
32 {if RISC-V A IBEEMAR AN T, E1F KN 16KB, B 8,47 K/ 64BH3E Hbik 32 43I
1. EHIZEFEN,FHE T EFERS DA R 8 S FREM R S A FmFE bt
2. XPTHEEAA int A[8][1024], I TICAL B ER
for (i=1;i<4;i++)
for(j=0;j<1024;j++){
Al]GI=AL0]];

}
i i M j REFAESFRPHANEFE R 0 BIRETFVRAZ, RKARKIZE LRU ZikRg

ZRA I S O BIRERE RAR S D2

BRIERS
. FIWFER (10%1=10 %)) G
1. windows #IZEITEH P EZEIFRIEREXE. T
2. WMAZEEEIT RS ARG R IZEEMR S M.
3. EWAESARREIZFEREMM I B A g N TR R FEZ B SERRAT K /).
4. ¥BERGH S THLEI A BERI R e R H FaoME
5. APSEKIETEENITEHNEIES
6. BT TTFRANFIFEF LA HIRIRG LA RAAS#HAZ 2 [BIAYIEA G 9).
7. PIRERER HIETIBRANSFRENRESTERESREFEMRETIR.
8. YIHRiAIZ TR XXHL,CPU BH<BEaRGFHAIIEF TS (PC) . THFRIERSETS.
9. HAERG B IRITRE LT,

10. EF inode X FELH inode B T XHTHEEE EFEEXHA.

. BBRER (10%2=20 43)

MNEIZEP1 FI P2 EREA—IMEE N MR ITHEARX buffer HITHIERE.P1 §IRA produce()
ER—ANBEHNEH item, F A putQ I item MABHXE—ZF &8t d P2 FXH
buffer has item bigser than zero)F|Ei @B HIEEH item, ARB,MA getOMZE X HE—IEEE
# item ISR B N H—LHI B E X 2577 #%E A empty_buffer()BXH BT A item.

THEAENMEERLSERENNAKEIFERNE 10 MESBES{ES 2 HKM PV #B1EFH
B R E K AN T AT B, 1E R ARIEA.

/e HIESE
semaphore mutex = 1; /R TRIPE S X E K I719]

semaphore empty = ( ); /AEZ | IEFREFXPT BT E
semaphore positive = 0; /EREANXIEEHNE =

I/P $RAE Ny
P(semaphore s){
s.value--;

if(s.value < 0){
wait(); REAEN R ONE R EINT
} /lend if
} //lend P
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/IV 4%
V(semaphore s){
s.value++;
if(s.value >= 0){
wake up(); /1 INZFFFNT PR EE — N 2532
} /lend if
} /lend V

/1 MIX
int buffer[N];

/12578 P-4 Fr &
thread P1{
while(true){

int item = produce(); /AR —FEHLEEE]
(), //HEZE2
(), /HEZE3
put(item,buffer); /4% item FINLEH X buffer &
(), //HEZ4

if(item > 0){
(); /EZES
} /lend if
} /lend while \

} //lend thread

/1478 P2-H B
thread P1{
while(true){
(), //HEZ6
if(buffer has item bigger than zero()){ /BB IEES item
();  /EZT
get(buffer);  //MEEHXEL—NIEEELL item
(); /HEES
Velse if(buffer is full)){  //EBHXEE#HT
empty buffer(); //ERE ER A item

inti=0;
while (i < M){
(), /A=
i++;

} //end while

h
(), /HEZE10
} /lend while
} /lend thread

T EHL LK
—. FIERER (10*1=10 43)
1. #IZE RFC BUtmEL AL R IETE
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NS /b s/ HF T EE I, S xinweikaoyan001, 554 826 RFZ ML https:/appexaTebil2522.h5.xiaoeknow.com

EmfEmAR T ESERNTHE.

BIEWNAERBHNEDIRE N MEEHIN(GBN), XA RN LEFCLL1E 3 tHEEFSAMN

FS7 0~7 B9, E &% 75 RUEE 0,2,3 SaIHN, TSR BRI SSEAEHEE 4 4.

8. — KA CSMA/CD thi{ B EiEi W, BB 48 i K< E A 1km, o P4k &8, BIBEHIEE R 1Gbps,[ESE
E 4% Fh 4R 4B R FE 9 200000km/s, | S 55 W1H < B A 64bytes.

9. TCP RHEER, TR/, IR EIRAY. = BRI A YL

10. HERFEETEHRZE P MisOSHEEEZBRBNE,F 0 www.tsinghua.edu.cn A #E 47 A4
166.111.4.100 %0 80.

—. fREB (6+4=10 4)
EEERRHERRMBHAK 50Mbps B 1T/ 58, E1TH ERASEEE AN AP % B A HiEidt

ITIREER, S REMERIR /N 3 40kb, S REF 4 BIEZE J 10Mbps, ¥1IGFT 2 MR 2% IS EEBILE IR

AL FFSEF 2B T, NE A A EIRERIRE. XA P AE 0ms FFIREFE 10ms #SF% 100kb BIE

12, 37BN % % & b k=1000,M=1000000.

2. BEIMNASI ZRITENNE A RSEERZ [SO/OSL

3. RIEHERTEE. BYARF=1NERERK. P
4. MHENEZEHIMEIRS 2T ERS. i
5. BREEEHTEMERNR. '
6.

7.

1. BESETEELR 25ms WA P &EBIRIEBUEM A (L& E it S & a2 iR, HE
i BT
2. HEEET RS AR IZA PR HBREMERZE S
4 =/ Mbps

50

40

30

20

10

— 7T T

T T T T T T T T T T T T T T T T T T T 1
01 23 456 7 8 91011121314151617 18 192021 22 23242526

[51T8] fmes
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