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1] tramsl7LIy XaeTasszoy (FEIT S 1/17)

Ea (D124 D128, 145, @258 (6-1D204, (5-2)30m, (6) 125
€ 1103 ANSI-C ¥#lch 2 CEED 7 u s 7 4 (program) 1F, BWEOEH (integer) D7 — % (data)
%, =4k (binarytree) ZFIFA L CHIE (ascending order) WHEF (sort) L THA (output) +37m 77 4
THB, 1o7u s acld, Bl (array) OFALF (ndex) BTHROEHEES (node number) HIE
LT, =L, Z4KOE (root) OEIAESY 0L L, HHAESH | OfiflicF (child) 2% 354, £
OFOMEEER 2i+1, EOFOBEAES® 2i+2 3. £, BRI WET -2, ZaKROMNE

TEEHADT X BRLTWVD,

WA+ 2 F— 2 13E 2 KRT L 5 ABR format) O 7 A A datae THEAZ LN, 1THICIBEIT27 -
AOEE n (21), 2 FEUKED n TICXEIT 37— 2 0OfF (value) 2EphTwz. B3 K20
datatxt 252 CE 1 070y 3 AREFLAEEO, 28 fTHRETINZER OS] d CHIET 224K T
By, LAEH, LOEBOKERHAES, LORORERT —2OfF, BOMH (edge) ZRLTWE. K
1o7a 7 AT 3UTOERICEL X,

(1) 40 {FH CHEUH & T 2B (function) sort TERINTWIEII 7A=Y XL {sorting algorithm)
i, —MRICEMEER TV B PEREEZ K.

(2) 2o datatxt 252 C7 0979 L%EFLEEAD, 28 TAMNETI NAEROEI d BT 5250
AE@REE, 2FL, K3 kaby, ATHE LoEHoRF CHiaES, ADOHORFTT — & DfE,
BoTEERT L.

(3) 11FESIVCIRIFEFEFINE LIk D, HSESY current DHIEDT — XL EZDFOTF—XD
RO 2 BEfR A SEAE X,

(4) PO sort CEEI N TV BEF| 74 ) X AQRERHKEER (worst case time complexity) %, H5[¥
2F— 2 OEEkn # BV THER L HICA— FEE (order notation) TR,

(5) B sort icinT, 28 {TH OEFRICEER swap P UCH I W BERE T(n) T35, nidEIT 57
— kO cH B, 28FTEREEL, 281THD for L— 7D VBELEKE Tn) 0BEXEL CE2RY
R QSTROERCEYT 2RERMHERLZHIR) +522%2%25%. UTOEHNRICER L.

(5-1) TR0 (B) ~ (&) #BOTCEEEZD 28TEHETREE L.

for (i =] () | @<= i; i--) downh(| (v

(5-2) BEBOTa /I LIBT3 T(n) D n KT 34— FRELEB LHIZTE.

h
j 2+h
ZEJ:'——_—Z——Z-E“ FRHWT X W,
=0
6) T (7) ~ (=) CRIEFERESBRGUCEREL, F— % 2KIE (descending order) ICEF L THi
HFBoLRELL, EEROTuZILLBT TR (7) ~ (z) offX2rhthEL L
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([FERIT % 2/17)

#include <stdio.h»
#include <stdlib.h>
void swap(int d[], int p, int q) {
int tmp;
tmp = d[p]; dlpl = d[q]; d[q] = tmp;

vold downh(int df], int n, int k) {
int child, current = k;
while {(current < n / 2) {
child = current * 2 + 1;
if ({child + 1 < n) && (d[child] < d[child + 1])) child++;
&2 [&D)

if (d[current] < d{child]) swap(d, current, child};
(7)

else break;
current = child;

}

}
void uph(int d[], int k) {
int parent, current = Kk;
while (® < current) {
parent = (current - 1) / 2;
if (d[parent] < d[current]) swap(d, parent, current);
()

else break;
current = parent;

¥
void sort(int d[], int n) {
int 1i;
for (1 =1; i < n; i++) uph(d, 1i);
for (1 =n - 1; 8 < i; i--) {swap(d, 9, i); downh{(d, i, 8);}

h

int main{) {
int i, N, *D;
FILE* fp;
fp = fopen("data.txt", "r");
fscanf(fp, "%d", &N);
D = (int*) malloc(sizeof(int) * N);
for (i = @; i < N; i++) fscanf(fp, "%d", &[i]);
fclose(fp);

sort{(D, N);

for (i = 8; i < N; i++) printf("%d ", D[i]);
printf("\n");

free(D);

return 9;

M1 7usJin
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[7] (wEmmIstEms 2T AL RFLTOTS L (BT 317)

WA (- 108 (12-1)15 A1 (1-2-2) 15 &, (1-2-3) 15 &%, (1-2-4) 10 =,
D18 K, @20/, @HI2E, CHIOK

(1) FHEHE (computer) KB ZHORBTBET U TOLNICER &, BEIS TREFBORBRMICE I L.

(-1 BFOXHDEM | (a) |~| (e) ia:é’:flﬁ:ié%%ﬂﬁ’ﬁﬂf&c%’@if:l;t%l{ﬁi’&, TEOBERE A, SR,
HETEA L.

WORERR L L TER/IMIE (fixed point number) 3257 & B/ (floating point number) FEHH 2. Bl
HEOHFTH, gomEns[ O |FRNS AV Sh, MERBONESONETE, | © |
FOHEBE»S RSSO END, LFNORBIBRIC BV TH, IO (base of exponent) 452 D
&, 10 M8 (decimal number) 0 R (error) S BT B I LIXTERL.

(IR %)

(7)) BN (1) BENE

(%) HIEEES (arithmetic circuit) AT D () KHTE Y OMEEA LN
() MEERERCRBETES (#1)0.5

(%) 0.25 (yo0.1

(1-2)  DTORB/MEAHRRIZEL, (1-2-1)~1-2-4) EEX & 1-2D~1-2-3) K20 TEBHARLRT 2 &.
o BINEEI AR A= (~1)*x25"Tx (1+m) £ KL, S s (sign), FEEF e (exponent), {REHE m (significand,
mantissa) & & EH Y v b SJEIC AT VITENT 5.
o HEHsIFIYY FTHD. s {0,1} EATVIZHENTS.
o BEEIZ4 Y b THB, TROBHRLL, e2 4y FORFSLEL 2 3 (unsigned binary integer) TH L
PV LA AEVICRIATS. e=0840e =152 too B EDRIFHLREERRTHOITAVS.
o REEEm 129 ¥y N TH 5, L (normalization) L, BEEHS D 1 IZFEHZL AV (RLE Y M), NNEDD m
%2 EBONETEL, MNEEUTOIEYY b AT VIZERIET 5. A% (rounding) MZE 3] ¥ #T (rounding
down) &% 5. FEIF#{L (denormalization) XAV L.
(1-2-1) ZOFFEWRTETILOTES, EORKEE 10 ERDNITRE. BL, SERROK (infinity) B <.
(1-22) ZOEBRWBATHRTILOTES, EOB/MIL 10 EEO/NMITRE,
(1-2-3) 10 #3 —36.66 2 ZOWARTHREL, TOLy Mz RE,
(1-2-4) BOEURHERTOR ADNBLLTHHIETEAND L, RN T AIEANH S, YOS, B
HHaHTRYE.



(BRI Z 4/17)

() RAEEE (RAE X E ) ; virtal memory) B L TUUT O &DHICER &,

@1) ROBEAXEHH EM] @ |~[ O |kHTREIRLEIEEGETO (7))~ (V) OBERER5E
ATEESTELL —ODOBREZERER O TR 2,

{(FAREE IS, 548 (primary storage, main memory) & #iBHERIE (secondary storage, auxiliary memory) & A>T,
IREOFRLY bAEV[ (@ |RRHETE. TOLANETT Frae[ @) |eWdhs. 7aexo
EFEBOTAEY 72 ADREGK, 7 FLAZERT —7 ) (mapping table) KESVC[ () |2 © |
AT B, RN, T RLARRT - 7“:»@J:o:1§ﬁ£*r 3.

7 ¥V RZEHR EIER (fxed length) O 70 » 7 BICHT 5 A% LIFW, TSR (variable length) O
70y 7 BRI A LUEE, ERMRORFI (memory efficiency) DB 5 T 5 DHE L
wisk, [ (o |FROMME TREERODY T EMEERDELTY PR LA EFELS
WATHS, —F, KA, BEEOA-CHETEREEIMGI o] @) |PRELPTVETHD,
[ & | O !@k%%twﬁtfﬁﬁﬁﬁﬁ¢émeﬂX%%ﬁ?%%ﬁKﬁ%ﬁ%&

DR

(7) EFHE () =—3% (page) ("7 PIERERT B4l (internal fragmentation)
(L) A% v ¥ (thrashing) (AYET FL A (real address) () KR 7 VL A (virtual address)

(%) 7 F'L A%2H] (address space)  (7) HHBIECHE (7) # € VB8 (memory hieratchy)
(3) = 7 (paging) ()% F A~k (segment) () SR A1t (external fragmentation)
(R) =37 4 — N} (page fault) (&) VPR (regsiter) (V)& A YT — 3~/ (segmentation)

2-2)  TREAPRERTA—SBHET S TREET ) BERBET S, < I (page frame) OEAIF DHR— VT
FHREEA LB, =Y 74—F PRET 2R-CBRICORTAE L. A-YHBP LTV ALIZLRU
(least recently used) 35 & TX FIFO (first in first out) £ AV BH{HDOWTE hENESE L, BL, WHRETEe
THR-IPRETH S,

R—UE 50 0,1,2,0,3,1,4,3,2,3,1, 2,4

(2-3) RSy SRR FA LAY RATFARBET S, COVATATR, 1HOEREAOT7LAR2[A 70T
W REL, A=Y 74—V EBRETZLZNITMATE(IY ] A —t~y ¥ (overhead) BFEET 5. 1
%%tb%ﬁz@@x%U77%z%ﬁ5t§,&w97z—w%u$5&%ﬁT%&—97z-wbmmwm%
&mef$ﬁm%u?mm25ﬁwu,%@@%%&w97z—wb@%%Pmrm%ﬁbx.@&ﬁﬁbﬁ
%.&%,&w97ﬁﬂwbﬁ%ﬁt&wﬁémx%u7&tzﬁ%@$%ﬁ«®?¢txﬁ%w%b<,ﬁﬁ%
BB L UBOA— A~y FRERTESR b D LTS,

(2-4) Ry FERREAL, —UBERTALTYRXLLLRU EALEY AT ARBYRT, =Y 74—V T 2H
W B A E BAmroMRcEge &, BL, BEFTET X ADR—PBEFIIEREL 2SO LTS,



[3] Gmireasm) esvss  (ERTEE5MT)

BRI 1 (1-1) 16 /&, (1-2-1) 8 4%, (1-2-2) 15 &%, (1-2-3) 16 &%, (1-2-4) 10 R

(21) 10 &, (2-2-1) 25 &, (2-2-2) 25 %

(1) —HSRFEAIE (Arst-order predicate logic) IZBIT BT ORMEHCEX &, 7L, HERX (logic formula) DT

TRUTOREEEWS. ¥V, IRFNENLFVER#E (universal quantifier) , FIEEFHE (existential quantifier)

THY, &, =, AV, = BFNTIEM (equivalence), & (implication) , IR (conjunction, and), &
N (disjunction, or), &AE (negation, not) X TRBIEHF (logical operator) TH 5.

oRvy & (robot), /SwF Y — (battery), BBAREML A (stepladder) PEEBIZH Y, TRy MIBEZBEHIE
BILNTES. MEOFOME gool KAEBHEERBL, BLBBZILT, BRY MLy T Y —%EoTH
BTEs. UKy bAEFTTERBELRERTERRAL, TNOOREAOLET, uRy M2y TY—2HE
LSRR RO I DI L 2RTILT, Ry by FY — BB TELI L ERUEW. UKy
MEBERT A 2T, By PRPAORRERTRERER IV Z A TES, REE, nXy bEBEHES
TWBENESH, By MR FIY—2EBBLTWE»ESD, BLIUAONETRESDDETS. AHTHE,
oy b OBEERTBEE (function) 2 LT, ERFORER s 2 Lt ST, BBEORE S 2B T X HRL
TOMEZRAWS.

o move(s,z) : RMEs PSS TRy FABENME s BT ERELIRE S 2R

o climb(s) : JRHE s 5 VR Y PAEIZE DRI s 2R

o grasp(s) s REE s VXY RNy 7V — 2B o TEHELRRE S 2ET.
iz, UTORE (predicate) ZAWVD.

o on(s) RRES IZBVWTERY MHBIZHE>TWVS.

o sl(s,z) : REB s ITBWTHPME ¢ ICREINT WD,

e have(s) : JRESIZBWTORY b2y FU—2BBLTWS,
AT, UTOMEHRER (dosed formula) A~D PO M2 L EIRET 5.

o A=VYs Vr(si(s,z) = sl(climb(s),z)) : ¥D X SWRET, FOLIRMBIAVRETNTHTS, BFY

MEZDRBIZBWTAIZBL I LATE, EokBORBIIESTS.
o B =Vs((sl(s, goal) A on(s)) — have(grasp(s))) : ER LI BREIBENTSH, (B goal KRESLTWVDAE
TRy FARAE-TWAIE, ORY PRINYFV—2BLZEHNTE, BBLWRBILEST .
o C =VYs Vr(~on(s) = sl(move(s,x),z))

s D = Ys on(climb(s))
BAFo&NEIZE R XK.

(1-1) BERBERC BLIUDPRLTWVWE I LE2XTNThHEBE L.
(1-2) BHBER A~D 2BWVT, XY MRy FY —2EBTEE I LEROFIETRT. UTOEMIZER &,
(1-2-1) (aFy bR FUY—ZERBLTVWHRENEFET L] ZL2RTHRER B 27,
(1-22) HBRX F=(AABACAD) » E LUkt ¥, ~F OFEEER (prenex normal form) -F, #RE.
FEEWER L, TRCOBEMAE (quantifier) AERICHZHERBERTHS. =HEL, ~F, THEE
%W (FNBHEHETY ¢ conjunctive normal form) TRL, BREIZESNS -F, Lk, 5 A,B,C,D,E
ERWZWTI &,



(IEH I 6/17)

(1-2-3) ~F, # 23—V AafbL, BHEEZBWT, ARFRTHD I LEREI L LN, EHEZEILAT
Ehdolk, Zhid, Dy P OMEERECET ARER I BWERI L TVWRVWEDTH D, BHFEE
WRALT, E2R0MAE3-00HER I 278, BHABLRE. 7L, HER I IZPEBREE 5
EOWTER LD TH Y, BOMMMIEIL gool TRAEWVWI L LT 5.

(1-2-4) BHER I % F OREEICEM, DY F=(AABACADAI) =+ E LIEEL, BEEHREZHEAT
BT, EfrBILATER. ZOLE, RER P CHUTIHOERADORARS, REDE
BRMBEIEBTEALN, IOREOEREZ, RASNEEARTILICINER L.

(2) T (node) MES, BLUSE (edge) DEAWWTNHZE (empty) TRWHEMZ T 7 (undirected graph) 2
HT AU TOENICER L.

(2-1) UWFDZ57 G BLU Gy FNETNTOWT, ThHRED—TAED BRWTHER (connected) THD
h, EHTRVWAEEZL F5TRWESE, YODEEYBRL LEETRIRINIERE

G] GZ

(2-2) BIEADIREL (degree) 2B (even number) TH Y, P OBRETHAAWD I 7 7 GILOWT, UTOEMI
Ex k. EL, CRAVEAEENIERLT, »o, SHAIINL, ThoDEREHILEEL—2THD
Y35, b, BETAEAORNE, THIHETSLORFICEHRLADOEREE (path) 2 £, AR
AR U E B (cycle) & &, HIZIZNR (2-1) D Gy DR (b, ¢), (¢, d), (d,b), (b, e), (e,d), (d, a), (a,b)
XA THS.

(2-2-1) G HSEBFDD (u,v) EMOBVWTHONG ST 7 G i}, ERvPSHERu ~ORHEROI L 2RY.

G BERERTRVWEIREL, BEOREIZETAFE (contradiction) 2B TOEE (lemma) £RAWT
Bl Lw,

() FEOSS 7100w T, TRTOEAORBOMIMMEBTHS.

(2-2-2) EEOER v IZTHL, Gluiad, &I2H4—2EIECHREROILE2RE. (2-2-1) BRY L
DELT &V,



ROA ¢ (1-1) 15 &, (1-2-1) 10 4, (1-2-2) 25 5%, (1-3) 10 &5, (2-1) 40 &, (2-2) 25 &

(1) 7N7 7y b (alphabet) Sy = {a,b} THRE N2 EFE (language) Loy = {a™0™ [n RIEQBE )} 2EZX 3, 2k,
a™ id a B n EERE L 7o 30T (string) 2K T, BIAW, o® =00 TH B, Fh, ¢ 13%EXFF) (empty string) 2F5. B
Loy 2 585k () 754 — b= b ¥ (automaton) ICBET 3T OFKNEICEZ X,

(I-1) 7y ¥ a9y &=+ = b~ (pushdown automaton) ¥ (Q, 5,1, 6,90, Z, F) TREINB, Q IZHRIE (state) DHIRE
& DRAATNT 7y | (input alphabet), T iXX¥ v 7 777Xy b (stack alphabet), § HEBBIH (transition
function), go HEBRIRIREE (start state), Z XA % v 7 OBARS, F ZRKRIE (final state) DEATH 3. BIKREK
X B%E (acceptance by final state) 2179 7y v a v A —tr= b v EAALT, BB Ly 2RBT2IE%ELD,

TERIRERE Loy 2T 2IEREM (non-deterministic) 7y ¥ a ¥ v A4 — k= b /@bﬁf’egﬁv@ (state transition
diagram) TH b, BRI o, BHICIRIEN ¢ TH 2. RIBBBREOZAR (A)n I(B): :(C) VBB TR, (r,8)/t
OHRTELE, =KL, (rs)/t (reT U {e}, seT, t€T*) @, ASH5HAMTREN r TRy 2B HTE
FHsDELEIL, RIvI7hbZx0s2RWYED, t2RFy 7RFLADC L2HEET 5, ¢ BEEOES OGN
EEPSIRICA Sy 7 LRAL, (2,2)/0Z 4, a 2FABTLERAY vy 756 Z ZMOED, A¥v I ZE0%T
DIRTIRLALGZ L 2ERT 3, t W e DBPER, Ay 7RESEMLAERY, ritec OB, AT STE2HAN
SRVTEBRIT). AATL77_y YA E =28, A7 7A7 7y MaT={Z,0} £ 75,

(a, 2) /0Z

= ( do A ',@ -

(1-2) REHFRA — b = & ~ (deterministic finite automaton) i (@, T,8,q0, F) TEIND, Q RREOHRES,
ﬁkﬁ?»7y&vh,5mﬂﬁﬁﬁ,%m%%%ﬁ,Fﬂﬁ%ﬁ&@%ﬁ?%%.Am7w7?«;bmz=2w&T
B, Lok, (1-21) BEU(1-2:2) &L k.

(1-2-1) BB L = {0™" | n = 2} RRBT 2RERAERA -t o by, BEW, BB Ly = {a™" |n=3} 2FRT 5%
EEFRA— b= P v OREBEBR 2 ZhZThB. 2%, ERICTT X5 CBIBRIEIIZR R (thick arrow) % 5
L, BERIRIEEZEEA (double circle) TRET 22 &, Ik, £TORBLRVT, RTOAHNBE T 2 EBLERT
BT L.

(1-2-2) B8 Lap ZBBT AREVEBRA — 2 b VBBEEL 2V I L 2 EEE (proof by contradiction) iz & b SF8 L 7
v, BUF o2 (D) il XE2 ML, FH2RRIL L,

T BB Loy 2 ERT AREMARA— L v P YBEET S LEEL, 204 —ho b v OREER kLT3, XEF
aVE BERONALE, o % i M8 (0< 1< k) RARALEECORES p, £ T5E

D)
EoTRELFET 27D, 558 Lap 2ioikd PIEEBRA—F= F /BEELEL,

(REBT#)

(1-3) S8 Loy 2BMTIREMERT — P~ P VRBEELLRVY, SRL, = (a"™ | n BI U m BIEOER } 2887
DREWRRA — b b VIIEET S, BHE L, eFRT2RENRERS — b e b v OREBEREREY. 2R, KR
T4 CRBRBCIRORAZMEL, BRREBRI-ZBEATERTAIL, 2, @TOREBIBELT, 2TOANEE
RN RERERETIIL.

[ZiRME] HEER (FFERITS 7/17)
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(2) XHREIHSCHE (context-free grammar) 1%, Z# (variable) DERES V, #IHES (terminal symbol) OFRES
T, SRR (production rule) OEMRES P, 8K UBIHAIES (start symbol) § OfIZ L b ED SN B, ERIIE
#IfELS (nonterminal symbol) LRI £ 35 5. Chomsky HHFR (Chomsky normal form) & i, RS B3
DAL, EFJAN, ()X 5Y2Z, (1) X = e D0ThdroBz Lrb0Ths. HEL, XV, 2 3EH, o i3
IHEEETH 5.

Z 2, Chomsky BEFTEZ OB XREHXE G = (V,T,P,S) BEUXEN w=a1a3--a, (EL, &
o BT IETS) L, wd GiRE->TERENEPEPE, BHEHE (dynamic programming) 12 & - TH
REANTHET BT VTV RLEERS, 27, B, 0B 1<i<j<nTHBHOUIHNL, £E
Mi,j]={X e V| XEGIZBEWT, w OEGELABIIES aj0i41--0; 2EE X PoYETES )}
FEDDL. UTFTIZEN— FORLET VIV XL TRE M5 ¥ M{1,1),M[2,2),...,M[n,n], M[1,2],M][2,3],

s Mn—1,n), M[1,3),... DIEIZ M[1,n] ETHELTWS, BREOUETHE, w ¥ GIZI>TERINEHLE,
BOZEOEECBY SeMl,n] EWSHEEMELTWS.

/J\jj w=ajaz--an KL, BE M[,j(1<i<j<n) OTHMER T RTELEED LT 5. h
fori=1tondo /] BRXFFIORIN 1 OFEOFHH.
(X 5 a;) EP THEITARTD X eV & M[i,q] T8
end for
for { =2 ton do /] DT RTD My; OFFHE., { BRAXFTORI 2RT.
fori=1lton—{+1do /] i B XEH OREMEERT.
j=i+l—1&F5. /] RESXFEHORTNEEZET.
fork=itoj—1do /] k EBAXFEFIOSENBO— 2RI ET.
HBY € Mi,k], Ze Mk+1,5] L, (X =YZ)e P THBETRTO X €V % Mi,j] B,
end for
end for
end for
S e M[i,n] THNIE Yes %, £ITRITNIEX No 2 HAHLUTKRT. /[ Iz )
.

CIREI S Gy = (Vi, Ty, Py, S1) %, Vi ={4,B,C,D,5},Ts = {a,b},81 = S,
P, ={S—= AB,A— CAA— AAJA—~a,B— DB,B—bC—a,D— b}
YEDS. PA, Xk Gy & XEF bab iU, EEOTLTY XAEFLAREOHERUTOL S Lffbh 5,
o 2T, MI1,1),M[2,2], M[3,3] B 5.
e IRIZ, BOXFEFIORIN £=2 DS, REMER i=1,2 DZ20FAPH 1,
Li= 1o i =2ThY, k=12LT, YeM[,1,ZecM22] 2832 2T M[1,2] 3% 3.
=2 MBI j=3THY, k=22LT, YeM22,2¢eM33 2HRBILT M3 H%kEs,
o BRIZ, BHXFFIOREAN (=3 OPE, LFMER i=1 OBERETTHY,
=1 bl =3 THhB. TOEE, k=18LT, YeML1,ZecM23 #Hx, k=2 LT,
Y e M[1,2),Z € M[3,3) %~ 3Z LT, M[L,3] PR 5.



(& T = 9/17)

HTRIZBT B M, j) ONBRUTORDL BN THS. 0B, S¢ M[1,3) Thob No AHAINE,

Mjl| j=1 | j=2 | j=3
i=1 | {B,D}| 0 0

i=2 | — |{AC}| {8}
i=3 | — — | {B,D}

BAF OZNEITEX &,

(2-1) & Gy BEUXFF wy = ageb IWRL, LHOTALITY XLE2EFULIES, KTHCBY 5 M), j] ORA
%, FHOBIOL DI, BELTRE.

(2-2) XIREBECHE Go = (Va,Ta, Py, S2), Vo = {A, B, 8}, Ta = {a,b},52: = §,

P,={8- AB,5 = SA,§ -+ BS5,8 »¢,A—a,B = b}

EEXDH, TIT, ¢ ld%EXFF (empty string) THB. X Gq 13, ETHEAL %2 Chomsky HEER O &K%
WL Twiawkd, LEOTVIVXLAEHUTCEL CBfELRWESLEH S, 2% 0, HA2AHNEFICH
LTREE-ZHER TS, TOLIBRANXFHA L LTRE 2 EOBDEREMITRL, ELSHELRN
I EBIRY L.



[O] el 2y ko—2 (FERT 5 1017)

BA (1-1) 10 &, (1-2-1) 15 &, (1-2-2) 25 &, (1-3) 15 &%, (1-4)15 &,
(2-1) 20 &, (2-2-1) 10 5%, (2-2-2) 5 &%, (2-2-3) 10

(1) ¥w MEEY (bit error) BFET B T & 4P BRI (transmission line) £V T, FE{EWR (terminal) DIFH 71
'3 I\ (application program) H57 7 4 MV (file) 2 ZEMAROBA 7127 ACEzifT 5 70 b 3V (protocol) %
X3, TOMINCR, BETOSITLNT 74 0VETF— X (data) IZHEIL, BEWRVDEThET—2 %
F— 23w b (packet) ¥ FWTERT 5. UTOSNNTCEZL L. b, WRIIZELLATY by RERD
R TERBDETE. XHIT, AR (1) 5 (1-8) TH, /Uy 9% (loss) LAEWZ & 2 EET 3.

(1-1) ¥y FERDBEE LR TF— X7y b % B3 (retransmit) 570 b 2N EFERXS. ZoFTbaliETob
I)b 1 EIELF, T OBERERORIEERE (state transition diagram) 28 11ZRY. REEH T, FELL
A Yk (event) IKETE T 2 3 (action) BETE N, MOREIERT L. ARV beT 7Y arOfid
E 1 OBOBRERTEVICERTS. FET3 1<V, 72YariFhsIicMET 288 (variable) &
2mRd. FU b1 TR, BERKIEY —F » 2EF (sequence number) IZ 0 ERELTT — X137y
NEREETE. —H, BEWKE, FT447y FERETHE, v MEYHBEWES IREREE (positive
acknowledgement) /37 v b E3E¥EL, Yy MED ZRILT 5 2 FERIUGE (negative acknowledgement) /%
w b REETS. MM, IS0y MEREATy ERIRT S, 2B, YU bV 1TE, BE
Py R D= Y ABBICRORREL, BEAT Y MEREY PEDPRELBWEDLTA. E 1D
pEBpEoEE| B) | [ (W) |iK, 2hFh—o07 sy e vEED L,

TRIRIE  OnWriteData M)
5 sendData(0, data) )

OnRecvAck(0)

[ |

E1: 70 k31 OFERROREERT

p
T data
AR b OnWriteData : IS 7075 LPNRET 57— X 2%HEL, B8 data IZHEH.
OnRecvAck(0 721 1) : Y= Y ABEH 0 £721d L CREINERLE 7 v F2RE.
OnRecyNack(0 £72181) : =T VABSH 0 £723 L KREI WA EERZREN T v FEEE.
Fovay A:flbLAwn,
sendData(0 £7213 1, data): ¥ — 7 Y ABEA 0 £iid LICRES N, B data DFF % T F (payload)
L LUTHOF— 27y M EBERFIGHET 3.

X 2: BEWEOEH, 1 XU, Foriray



(TEERIT = 11/17)

(1-2) Wiz, 7R bV 1 Z2REL, BERTY MIEY FRVDPFEELLE, F—&A ATy bEEXTEIO b
INEEXD, ZIT, M3IRRTARYMEEMTS, (1.2-1) BLU (1-2-2) LB X L.

(1-2-1) EERROREEZEER 427270 balE o a2 2R, UL, 7O RIL2TH, &
EREDIBA IO S AVEZE L7 71 VDHREE, SEMROBHATOS 7 LAPZHALE7 7140
FEP—BURNI eHHBE, TOMEBEIRET IREEZ—DRL, 77 ANVOFEA-RLUBVEBE
FEAE K.

[ A R~ OnRecuBiterr : €y VRO DBBBHENT v P2 ZIE. ]

3. Biig 51 _vb

DRKNE  OnWriteData  9nRecvNack(9)
".‘ sendData(0, data) (&)

) foed e | e
)

‘ sendData(0, data Tz

OnRecvAck(0)

4: 70 b 3L 2 DE{EHR O REEER H

(1-2-2) &7y POYy FPERDIIRLTE S L5142, RERRNF X7y ML, 0210V —TF AES
EREIREL, BUOF -7y MUIZ02BETIH T b 3 28T 5. ZEHEKR,
F—x 7y b EZETHE, Cy FEVOEEIIPDOT, BREE Ty M E2ERTE F—28
v btEy PEROMPENE E, RICRETDII L2 HET 5~ AET (next expected sequence
number) ZREERIGE N Y MERET . —F, v bROERET R Y, BETLHILEARLTWE
Y= U ABSRRERSE ATy MLBEET 5. M50z (O) |~ | (8) |, #hEn-o0d
Ry PHBEVWRTIZYary2EHa22T, 7ubail3 ORERROREEEREEHIE L.

OnWriteData
PIIKRGE  sendData(0, data)

l
2 ) (%)
OnRecvAck(0) @ @

A

OnRecvAck(1)
OnWriteData

sendData(l, data)
5 78 a3 ORENRRORIEESHN

O

(1-3) {miEE O (bandwidth) X 1600 [ b /8], EHGEIE (propagation delay) & 10 [ V], EEWER EF
FRD T E b 2L OUERIE (processing delay) 12 0 [2 VB, BERLE ATy MYy PRERET 3.
IDEE, UEY MROF -2y MERETHEEO, 0N 3 OREMEKY, 1 WHEIZEXETE
BRROT-ZA7y PEERDE. HHET, HEEELRY.

(1-4) ANETR, EEBETAT7Y PIRETEZEFHBLERTS. oL 3BT, REMROHEE
ERBI i, BERENT — 407y FRHRISE AT v OBMEISNLT 5 5EE — DAY L. A
Sk Tk, REEBHZRTHERDRW.



(TBFRIF 12/17)

(2) EEBITBI DD (error detection) (BT 2 AT ORNMEICEZ L.

(21) UTOXEOZM| (H) |~| (B) |20 L.

~
HEHBEPREINEE, EEBLCBWTERWHES (noise) 1T & D REINHRIROAFRET

BIBENSHD. IHITRLT DI, BOREABRELLRS.

O RHOFL LT, BEF BB rik, ROMBE Y bTHL, 1 OREAH
BEIMBR Y BB XD R F =y /€y b (check bit) 25T 2 HETHE. FlAE, 2 AOXFRR
SR 7Y NTRETHHEOES, K55 (codeword) MDE/N NI > ZEEHE (minimum Hamming
distance) 1 THBH, Fry 2y bERETS I LI k> THBEMORN T >V HElkR
B, —iT, Bubhos 3 v U RN R FE, Yy bOBY R TATHRIUTES.

2Ey MAEDBRI R, HBVRBEOEFHL LYY MIRET SR THS I /LT
25517, KEMFE (cyclic code) HEL BwHhd, KEFEE, | (X)) |ORECENTED, £
% IR (generator polynomial) DM r THD & &, Yy bTD| (R) |26FHET
x5,

. v
(2-2) 2 TEES (binary cyclic code) X FHWB I BREIIOWT, (2-2-1)~(223) KEX &,

(2-2-1) EHSER Glz) D2 TREFSEEZS. Glz) OREEr 2L, BSREn TS, Z0LE, BE
Yy bOEI midn—rTHE. HHEEY P “ema16m-2- 0100 EELERX

M(2) = ma12™ !+ amo2z™ 2+ -+ ayz +ap

TERRATH L E, M(z) »5EESER (code polynomial) F(z) #ERT 5 HFHE AT L.
(2-2-2) ERfEHNGr) & LT
Glx)=z*+z+1
2RAVE. BEEa% 158750 E, HHY Y b “00011010011" 2RX{ET2BEOFSELER F(z)
%, (2-2-1) CHEELHEE S LIERE L.
(2-2-3) ZAEEUCBWT, Z{FEE (received word) #RTHERICEITWTER O MM T 55 EE —DOHAE L.



[6] mRmmlETERE s RERs (BT 1317)

B (1-1) 104, (1-2) 2054, (1-3) 30/, (2-1) 104, (2-2) 305, (2-3) 16/, (2-4) 10K
(1) [&EHEYHIESS (operational amplifier) , #EHL (resistance) , F v /3 # /R (capacitance) 7> DAL & 412 [E

(circuit) {ZDWTUTOZNRICEZ L. 2B, RHEORSELTOABNGED £ 75, £, EREZRE
£ (sinusoidal AC voltage) (383 EK (complex numbers) EREINTEY, ZOMIMEILFEINE (effective value)
R E L, BEBIESROFE (gain) ROASA ¥ —F A (inputimpedance) FXIERK, HAA v —&
v A (output impedance) 130 THD & 43, HBEENA (imaginary unit) XBHEBERBAICE j ZRVWaH T L.

R
M o o EsERE i

C
0—' '—0 FIEA R (electrostatic capacity) CE 0¥ ¥ R &# L/ 2

o—(O—o EMREEE T 5 HER

_>'_ PSS
—1+

7J7 HEH (earth connection)

(1-1) B L IZRTIEREHEIEER (non-inverting amplifier) OFE A=V, /V;, 2RO L. 2B a 20 THPEDE
#HTHD.

(1-2) & 2 WZRTEBIZBWT, AR (angular frequency) wDIEFRIEASHEE v, ZEIM LK, BEEOFEE
B=vg/v, ELTcEE, B OMINEEZERLTHEEBEE o, ZR CORELTRTLLEBIZ, w=w, @
BOANEE v, CHTHBHIBE vy, OAIEZE (phase difference) R K.

(1-3) @ 1 OEICIFREE (feedback circuit) & LTR 2 0EIEZEMLULER I OEKEEZD. 4, a 2005
BEFRNTHEM SRR O Voo, ZBBILELZA, $2 a OFFIZHEIE (oscillation) BB L. Z O
D a BRUOREREERR (oscillation frequency) % R, C H & L TRE.




(FEIZFE 14/17)

Vo c R Uk

X 2

(2) BEh¥TEH (automatic ticket machine) DHIHIEIRE (control circuit) % RHIZNEFEIRL (synchronous sequential
cireuit) & ULTRREFT 5. ZOBTIFFEMIL 300 A0F S v hOZHEIRFTELTEY, 100 AEEOH ZFT{T
5. 100 BEEES LT oRA S, 300 HGOBEERRASND CELIEF 7 v MBRREHREND. BEHT
DHEEEBEIE Iy FOAS (nput) xo & 1 By FOHT (output) yo B, 100 HERBERAINILE &K
xo=1, FALLMMIx=073 1 70y OREEND. Ty MERBET D E XTI w1, THESMNE y0=0 D3
AEND. Eh, RIDLIICA, B, CO3IDODREE (state) %155, RIELEL (state variable) ko, fu % Fi»
ToREEE D YT (state assignment) 3T T A, LIFTOE/PNHEICEZ L.

F1
REE REBEN M (ko, k1) Bk
A 0, 0) BEBRASFEN O M
B 0, 1) BEHE AL 100 B
C (1,0) BEHRALIEDN 200 1

(2-1) = OHIEIEE %2 Mealy BUEFFER (Mealy sequential circuit) & U CERET 5 & &, IREBBE (state transition
diagram) #7~W, REBREIIZHERE (nitial state) & AHF (input and output) ZEHRT B2 &,

(2-2) (2-1) OHIFERRIZIBVNT, BEDIREE (current state) (ko, k1) KT BYCIREE (next state) % (ko', k%) TET
&, k', kb, yo OEEFEFIF (F/MFEFIF, minimal sum-of-products expression) DFRIERF (logic expression)
BEHE L

(2-3) T O BEFTEHICH ZEELEMT 22D, HEERIC Iy FOAAx & 1 By rOHAn2BMLE.
FLTE I ORER YU TOEER 4 OFMEEREZRE L. ZoREREROREESZR 7. REES
BUCIIWIERIEEE ARAZFRTAZ L. Z2C, ZORIEERRER 1 KRLERENOOHRBRL, RE
BEOWRENLOBBEBELRNET S, £, PO CLK X7 ny 7 EFEET.

(2-4) | 4 OREEIERIZ L O XD REES TV B BRRBOGEER TH2 L BAONEPEX L. Eiet R
B b Rzt~ X



X0
Xy

l ¢ )
|/
®
...._..........
L kg 5 kg
¢
¢ CLK —>
‘.........._..
® kl+ D kl
. T CLK —> 1

& 4

(IFH|I % 15/17)

Yo
Y1



[7]  Gmireemsm) seemn e e ne (ST 16/17)

B (1-1)30 5%, (1-2)30 A%, (2-1)20 &, (2-2)20 A, (2-3)25 &
BIFOEmIE X &,
(1) UFOEMEER L, 2R LEHOBRERTZ 2.
(1-1) FEOBKD 7 — Y T (Fourier series) % 3K X.

f(z) = <°
flz) = flz+2n) (—r<z<m7)

(1-2) (1-1) DFERZAVWTTEROEw 2RO K. 272U n X EDEBE (positive integer)
&9 5.



([EERILF 17/17)

(2) z Z#4 (z-transform) & N7 AT D{REFAEX (transfer function)

1—az
H(z) = ——

(aiEHT-1<a<1)

ZoWT, MTO&NGEZ L. 2L, BHoBRBELRT I &.

(2-1) H(z) 2E]RT 5 7 1 ) Z[EE (filter circuit) & T (H)~ (D) 25 1 DEE
WU, 51T, ADEHHOBFKRENTRYE. 2720, A% 2(n), H0%y(n)
295,

g(ﬂ) _

x(n)

<

(&) (W)
ZIT, M OEBOERIIUTOEI TH5.

-+ + a
):_9_9 :G_)__) o—-——)l D> o—> DIF—
+ n3 - BH RE (o) BT

(adder) (subtractor) (multiplier) (delay)

(2-2) a=0,~1DENFNDLE, H(2) 2ERTE 7 1 WXERRED & 3 Rt
L%, TEOBRED?GEBATEOEE 2 L.

RRE

gL, WIE, RéF(inverter), ¥H{F(amplifier),
A 73 A (high-pass), ©—/YA(low-pass), €0 & EfHif(all-pass)

(2-3) H(z) #EHT 5 7 1 VRERIZOWT, IRIFRM (amplitude characteristics)
& iR (phase characteristics) % K& &.



