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$-8 HEADRSRENSE

paill 2

1,1 g

EAESR, ROBNFEERBERBMEBREHHERRE ., EXREBRRRTE,
1, 27, BRIV B ELRN (data type) 7 Hi#E 554 (data structure) ZEIXE, FHH
B AMBAREWXAFT, 1.3°5 % 5 A BN REIEED (abstract data type, Fifk
ADDYR—AEZEMES. N ADT B R, BIRBIBSW A EILVERT HHLB SR 43
—BogBim. FH ADT SHT8UE SR RE THEEBIK. BRL, EfEme. §
Bk, SEEE DL R B Bl Sn k25,

14 IR BOE BT E X RERE S L, IR R BHIREWERRIEF (0 Pascal,
Ada) PRIZRMEI, 1. 5 WANB—BMAERTEBIBEWROERNEHEE, RN
BT R H 5 HK M (atomic data type), #l, integer, real, boolean Z7ENLESH iy
Yy B 70 25 P B Bk B A R,

AT MT R, R TP RIE SR @R NT. XAMTRUERNE R
BB 26 AT SR SR Bl Ak,

B—E, BE—-ANBEERTIBHDER, BAZRARBHEHRG, NBX, B
B}, HESE, X, S1METTURRET E. RITX B0 ET Y m 2t i
MR RE, ROUBEERATLBODE, MR, AW RERT B, 01—
BRRAT EASH R B i, R AR S, (R, BB RNP, BP0 R IER BT E
i, MAERROEBGFREA 4R, BEMRP, XBHFRRE—ET . FHRETH
UG, (hEEROKEB RN AAAURIRS, EnENX, KB HEASREE M EF. B
B, AT LHEHEEV G ESBERET . ERRABAER, BFEEREANE X,

ERINBARERX—TE, ATRHXSEE, TUES—-IEBLE—451L, EHEEN
1312, BATAT LR X8 BB T 7 AR A 3 28, TR S EERSEE AN
BAMAIESH, XLR L CRAXSEREMHEWIXEEHEZATHENEE): I
LREWADRER—1T, W TFXBE, TU#GT—RIRE NEEMEBRNEEE B
REFEZHERBAHER D R, XRFELEIMEER—T, RBEE—TBLEY L,
RAVTLLE SURT RN E &0 i R R H, B E FURKE S UHH R X SETY
HRAEFMEM AT LT HRENRE. X8, LT XeEh T AL SR SHEER—
FRMEETH BT LT LR, B ENE—FHR0BEN,

HTHRNBEEWNNAETFRNINBERZS, FUEERAEEN, BR, EO24%
RAVAT DUAE IR BT AR, BRENFBARYITEIM T, X8, N TR
TR B 8RR, DSBS ERERRRE TR, Fil, SFEGHHLH0ES
WARRL Y BB,




B, MEENYmAENE, RNTLURE 1 IRWERERE F f£f AERYE
fEAr, R L TENRNE ZHMENRREFHOXE, 2, RITRTLUER
B SR AUE 5 — A S MR R SUR P B SR TR AL E . G S NRRIB I TR B

17 =(k-1)div4

F1=(k-1) mod 4
TR, REGSH EWEEEBT RSN, B4, MREZIEYR—
ITEW LM, XFERERAREY, TUEETN—ETH
BB, AT DL A e,

RIVETUERE FEE WSS, EREEREET, &
BB —ER, PFUSRAAESTHNE, LI
BAERSTMLE, SRR SHRERI L, B4, T
RS HORIE, XA SR O R R A,

A BIRRET RT3 E R AT B, BRATRNR
WIRBAERS £ (data object), HEMFEBARERE, GTS
X BL, KRB B RN L e 2 A I
RAM) BB g2 % R A AL A VT 89, TOXT A 30 P B Ay
R 5 B A0 A AL SR S TR T SRR, SR SR AR e B 1Y
BARMAMLEER W LOREL, RONTUESKIEETALES
FRESHTI RS W 7E BRI AE 6 SR b AT 2 0, ORETT LUE 72
B E5H . 2 SR AR A B SR 0 L ST RR B SE L T — Rl S B
WEW . ETEN R, 7 LB A Bob— A 252K, ik B L1 EOFERS
BRGS0 45 52 & 0 ARG A AE B (e it 2 o TESEBR M X R e kB, I
ALETHmXEEY, &8, TR T EAIA g 52 R 53 4 48 1 R 4 — i B M 7y R W7 6

1.2 FRARMHELEHY

T2 SRR R B AMBAR LI Z 0, RATH 564 1 e M (data value) HOBE, PTIE R
ERAE N — TR B — 2 3dE . AR, AR TR R — A, 593 L — 4
IR 1E,

3 {3299, -1.04, 0.395} BT LU S — A BORL031T 2 2. B LR =
AEIY, B ER - FHBROECERD, ENZANLELR —MREZHN, W
RABEETT USRS, A — RS W2 R AR E TR, 32,99, —1.04,
0.395 #EHLE{32.99, -1.04, 0.395} T,

FFimEnRERE, F3msup R o m, BAUUE R — A i gt 52,
WEEHG62953, BALLANR—NEFHIEM, B8, WM —B A ML EENG6.2.9.5.3%
TETHES. WA, XTLSME SNERNEGEL, AEER— BB R 3,
62953 JE— M T 4 iE (4.

1.2.1 #BExY
TR AR BR3P  #, TOEE — T Lom2m, ?@z&{ﬂ@*lﬁ%iﬂ—ﬁw—-fﬁﬁ*ﬁi%@

v X



MR TE, SRUETFHE A AR R — 2B, BURRATIR G T AT ARG SR U R A R AER
Mg i BRI A G, B AS TR E BRI Z N B ERA,

BOm B ANEH A Wik, BT HERE, BRI EOR AR TR,
W, ERLZEBEFEITIET, integer(BFORE—FETRIBERA, 2 HE—RE
SRyRE, B, -2,-1,0,1,2,3, ,HEBECKE. A Bk, R, Bk, R4

T3 — Fh B R B R £ H BB 25 B (structured data type), SE Ry BIE W . & BIE
REMETEERRAR, HBEET US—5 5 %0 4R T%E (Component element),
MEFETR, BB ECEZMEAEMEN, BAFRE BNZREEEEXR, BTH
MR —MBIR R, B RGO AR AR S FIRENES, BA, T REET
PO R BER TR GRS, MEN TR G MR- B ETFHIRARSE B TE (X
SR TTR ZABAFIMRR), BHlt, B, HESHE—FRIERR, SN
BT — S R B TR MRS, RRIETE TR IE T HORME, B LS5 —F %k
WEH, BRTEZAH D RRG@EEWES,

BOR ST R BAE R DORT DR RZE 500 by BT RBE AT oL PR ZE SR S I SR T2
HARTE k. ERNEB—AHF,

B, F—FFRZ N sample ff BiE A,

type sample=array[1..3] of real
BN MEBFR T AR AR. BEAERARNES B samp le BB —A
Bl it FaX s S BORTF T HOE, BRI — SRR A, B B EAANET
o MAENWET—fgit, B, Zmsampleft—Fsinssiy,

B4y sample B AR R 1, 2P A, BETE RN THREBY TRISE 4.
wi A BEATTE, .

WA ST VB SR UK A A B T R B R, B TR R LR 5T
#, XTAE SRR HE, 1.

{f A HEB valuel value2 value3
{11 ©.0 (11 1.3 [1]J 0.0 [1]6.33 [1]2.16
21 1.8 A [2]0.0 [2]1 1.9 [2)2.2 ([2]¢c.14
£33 3.4 [3] 3.4 [3] 3.4 [3] 4.2 [316.30
RS, Bl 1.2 2493 IR A m St v i

iERAN% & sample KA B M, Y& =AHK M )y sample (97355 ; var a,b,c sample,
TRAE" + "B SR B ORI R HOMTE— 8, %0: a: =b+c, BRI Y
[117.4 [115.3 [1]2.1
[2] 2.3 < [2] 2.2 + [2] 0.1
[311c.5  [3] 4.2 [3] 6.3
TR E— AN RE B EET I EEa 2P,
G PR B e M RAR T R BT (e A IR b e x, = al2],
BOCTIEBARE a W A SR TR (RO % R A A B x,
BRE, RAVELRE T B8 S T LUA B XA SRR I 2 R, 00 A S

—3 -



RIBETHE S LARE BIRBRLS NWM, —FRETEERE, 5 AYREH, WE
)R HIE T, GO BIRER R, )5 R AT L — 0 R,

1.2.2 ®B\IBHILH

BB BB LIS N=H, B ADT BB, Bil(virtual) $4E2R R B B, Y78 (physical)
WHRTH B, £ ADT &, (UUAANEELBREETRIINELRZS, FEEEHIRS
FRLEBXBR DT BT R B HERRAE S, B, BRINEF—HEFE, ROTHUELEA L
F-AWFSHEFRRESD. A TUERERSFTERORENTHT, WITHPR
TEFR RABEANETEE, RNARTUBRERFPEH ADT, HEF, RIOTL
A X S MR B M AR S B BB R, 15X — BB, RINEBEARL0 BUEE
HANZHRERRER, WAL LB X B e A0S 2% Bk gh 47,

ERBERRANIE, B A EAABRFRIE S5 HER, 7T LS5 577 BOE B N
W3R 1 B SE RV L 4F Pascal 3 & RATRTTJH 25 5 $2 BL00 B8 MO8 200 FBOE 454 40 15
SRR BAR KW ABIR S0, I, WTLLE X a MR RSB R, RAITFE L
ﬁﬁ%ﬁﬂﬁ%%%%%#ﬁ?*¢ﬁﬁﬁ%ﬂﬂt,ﬁﬁﬁﬂ%ﬁﬁPmeﬁﬁ@&%
3%%&ﬂ%ﬁ%%ﬂﬁ%%.Hmaﬁﬂﬂﬁﬂu%%ﬁﬁﬂ%%ﬁﬁﬁﬁmmmﬁm%g
£E@&¢%ﬁ&ﬁiﬁﬁﬂ@#%%%ﬁ.ﬁm%ﬁﬁ—ﬂﬁ%%ﬂ%ﬁﬁmﬁﬁ%ﬂ.

ﬁﬁ,Eﬁ—ﬁﬁﬁ%ﬁ&ﬁ%%%ﬁ%@ﬁ#ﬁ&%ﬂ#ﬁ%*i%ﬁﬁﬁﬁﬁﬁm
Eﬁﬁm&ﬁﬁ%%%%ﬁﬁ%%mﬁ%ﬁmAMmU%%%$%@W&%—ﬁﬂﬁ.
%%EM%&%%@EEEM%%%%ﬁ,%Eﬂ%@k%?ﬁ%—%ﬁﬁi%&ﬁ.ﬁm
FREE X — 2R 1 B 25T A 2 B e 7,

Elﬁ%&?ﬁzﬁﬁﬁ%ﬁ%ﬁ%.ElA%&TE%W$Eﬁ%*%ﬁ%Eﬁﬁ%
JLEBIT.

L smxazan=1mna |
I

[ 11

&, £ fum EN

WREWAR, BREADAREN-FERNERAAREER N KR LR XY
WA AP LT 2R PR B R .
LB HRXE, REXDFETRHUNLASE, MEFEHEY,
DEXERY, XNEXDHFETYRELAEL, MR- AN,
’ B 1.3 ZHNEXENEYE

Eiid (512 | List of Pascal array Implementation
¥ temperatures of real of an array on
% / an DEC vAX
i (I}E'T‘EKJ)( Number of Pasca! DEC VAX
{_people integer integer
(€:F-1:5)) (R #m) (Bam)

B 14 FAgmsmxguymy



1.2.3 BEHHREXD

R A, P BB L g s U0 h BUR T E W — R BUR M.
REFCGHABERNZBEBOET XWLEER - AFARIES. HELERE, #ERK, 8
DLBE M =50 MLl ADT B RIR 0L T R BUERR, X S0 B0R RB AL B 28 R v
A, AP RTEE R KRN B %R R IR T, X BRI SO
B, RUBRBRE BB THAR MISETHHEASEA ML, HTNEKsHEE
R B RERTE, FLl X ERERMBAE . HENEEREERB LS T
b B35 SERUE . B 40 - Intel 8080 ALPR SR G HIBIR LTI, byte(5¥) ,addressGi i),
integer (#4(), binary-coded decimal(—-+3E#I%%), stack( # )%. B F, HEH
RUBESHEESAE, FUBRERICRESSHSHEF. MEHLCRESHBINBES
BIAE 55 B2 L PR 3 58

HRBESAEERNER LRSS T RN EAORERR, R, HHBRIE S
W B R B AL 8 - SRR R G B T K, AR ME MG RERIZE, X
DTAEEH h R EFRT RRF 2R, B, Pascal S EANRERTE, boolean(#
RED. Char(“24F), integer(#¥0), real(5z¥), pointer(354h), array (¥(#), record
GeR), file(pfh) s,

BrAT v UL BE i RS — R R T BB 28R4 (bit), BERREEEISHBERESR
R QLR Oy —Fh BdR 20, AT BN EH R L BB GRABBRES T £, HABE
RERSRFEEER e, WK TT A0, BB RES L I 5 BB = I pL
WEEEE &,

1.3 ADT(HZ #IE L A)

AN, RAVKETE ADT 6, LRMEFADT WA, 1.3.1 34 ADT &
VLI R B, 1.3, 2795 I B0 A R R i 9 5 I SR,

1.3.1 ADT 893485

FRF %8 (atomic type)

AT B2 AR T B 27 60 45 74 WA 0 48 & (B0 B9 48 3, =— Domain) RAExX
{8 LAY E (operations) A, B, RITEXL T —F ADT, 4y color, JAH 2 Hifs .colorfy
HIB ARG (red), % (yellow), E(blue)U&?ﬁé,ﬁﬂﬁh?ﬁﬁ’ﬁ@?ﬁ%ﬁﬁ&ﬂ@ﬁﬁ@. *
specification 1,1 8% 7% ADT color P40 388 2% # VE R 1B,

Specification 1.1 Abstract Atomic Type co’or

Domain . Thes et of possible values is {red,yellow blue, green ,orange,violet}

Operations; We define four operations;

mix(c1,c2 .color) ;color {Make a color from c1 and c2}
pre—-—cl and c2 are primary colors,



posts—DMix is the color formed by mixing colors ¢! and ¢2 in cqual

amounts,

primary(c:cclor) sboclean {Isc a primary colort}
pre —— None,
post —— If ¢ is a primary color,

then primay is true
else primary is false,

form(c:color; var ¢1,c2:color) {Wkich colors form color ¢7}
rre -—— ¢ is not a primary colcr,
poest —— cl and ¢2 are the two rrimar, cclors that form the color ¢,
assign{var clcolor; c2:color) {Assign value ¢2 to cl1,}
pre —— None,
post —— c1 has the value of c2,

7¢ specification 1.1 H, i J{ Fit“pre” K “post” B} 4 % FLUE ? “pre” K. “precondition®
RS, EENHER, SE—AME, ITEMRBIITEN mix & form BRE, RS
WBACAE. IE, B4R pre MR, MBENEFERWE. ML, K ¥ mix B Rcl Ke2 &
B, #Fel filc2 REFE, MEZBREITENERELERE. TRE—ERN E 5
R PATR 2R T,

7 specification 1.1 #*F F|#Y “post” j& postcendition HI4E %5, T HIH B A48, “post”

AW, UEHIBRIENY RS R T AR, A path e ML . B SRS
WRNGRMATER, (UUERRNGEREM X, BREERIE pre HE

BUR AN W EA AR S R B TSR, R ﬁ] (Eoi 1 i
B, XFERERESITR, PR, BRER.

WAE, F— TR form WiETHE, BERcHWEAEEA, H©T 3R primary B0
B, BATHPUR c BREIEA, XRE, 2% c B{E% s form 2 8, W LI {8 A primary 3:
WRERZ HERHEER, FUERSALRE form BiE TR TR,

if primary(c) then begin cl:=c;c2: =c end else form(c,cl,c2);
X, RATALUE X form 3BE ¢l =c2=c, R c MERFEAKE, Hit, form j{ii
B A
form(c:color; var ¢1,c2:color)
pre -—— None
post —— if c is primary {c EEEM}
then ci=c2=¢
else ci and ¢2 are the two primary colors that form color ¢,



{FMcl fMc2 BERMAcHFEA}
T form W], FFMBNBREATBAXR. ADT # HENRBESZ —
BB EEA, BT, RHEGEN.

=t ob EE S ]

BEBEE L —44 N letterstring 1] ADT, EHER—HEXRMNEFRBR S #K, T
Pl My s R RV, SNEFENFHAREREL 0. o T HBRERBALEHR
0, LAHEMEER LR, XBPHEREERGE - NDEEZN, BIrEHEE
—HE R BT (VR ETT 210 BEBER—ANFR2ZN, BIATHRE AR —1E 4 (0
HETFH. ZB, BKT 80 MEFHFIFE RS MAAKE letterstring [ — A B
5, XLEFRMEREEERT letterstring MEK, BRBERELRN, HIFRRIBH,

£ specification 1.2 43I T 5 Fh#fE, 4R, FANREMBKAMELT SR, RITX
BAARES HIAHT, Element W& UHARTE, BRNGUXFRR I,

Specification 1.2 Abstract Data Type letterstring

Elements: The component elements are the characters ‘a’—¢z*,“A’—*Z* and
the space character, We refer to them as letters,

Structure: There is a linear relationship(structure)among the letters in each
value of the letterstring

Domain: There are between 0 and 80 letters in any such letterstring, The
domain of the typeletterstring is all such letter strings that satisfy these

rules,

Operations:In specifying the operations, we occasionally have to refer to ther
value of a letter string before and afier execution of an operation, We call

the former s-pre and the latter s—post,

leftletter(var s.letterstring).letter
pre — The number of letters in the input letter string is greater than 0 .
post — leftletter is the first (leftmost) letter in the input letter string
(s-pre) .s—post is s-pre less its leftmost letter,

append(l.letter; var s:letterstring) _
pre — The number of letters in s—pre is less than 80,
post — The string s (s-post) is longer by one letter than s—pre, and the
letter in 1 is its new last (rightmost) letter,

empty(s;letterstring); boolean

w?—v



pre — None,

post — If s contains 0 letters
then empty is true
else empty is false,

full¢s.letterstring) ; boolean
pre — None,
post — If s contains 80 letters
then full is true
else full is false,

reverse(var s:letterstring)
pre — None,
post — The sequence of the letters in the string is reversed so that the
first and last have changed places,the second and next-to-last have
changed places, and so on.
W, leftletter {IEFEWAE, Hh2Z—R—AFHZFENRESs Z P, B—1
KRN letter [ 7F. HRAIE reverse (VX2 A 2%y letterstring &) — 4~ 15 8 {4,
X TEREMARLADRY, EMFEEEHNRE, BEEARTHEEBT—8, &K
(TR T WAL SR 1
MEFME X ERiE, ADT B WM FREAYNER. KBS TRt HoE
FYRBROBHIER, BAALAZEERNHARES, A EEEHAPERNER DY
k. HEZ, BREFEFER, EEZELSFEHENA4+ . B ADT i, M5k
MR, FA IR ENEE, SRERNZARELSZHNAR, ELERZHR, FER
WE P EE, TGRS OHE SR B8IERE, SRTERESERMT ATERES
R
#£ color il letterstring ZERY M PEH o, #RIL — Lo hRB M IULRY,
FIRE, "TLIE & ADT 6 by E M ste. lm, SFRGEENR
#l, BRZBFLHEM LN R RFE SNBSS,
D L, EARBFROVERN AR EIREA b,

7 1.3.2 xRN

k=¥, RNECEAHTHSEH letterstring KL, &7
KTt E KBS, BOiEE, RITEAERBINIELRRER ADT
. W HASEE,
L5 ADTHIIRHMME FF(representation)
BB TUNIEF Tk GRAFHT letterstring WM, 5 43 3R Ji Pascal ff )y B4k oK
H. BUERR TR M Pascal i EF 5B 265, |

type letterstring =recorq




