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ZOEMERTIE, HARFLA3H2HHESTDIIH/Z>o>TRY - BELRDODNLIBETDH DHHEIZD
W, Scheme @ error B, HISMULEMMED (AR Y —FaT) A VX T X EADFEELEL
Tk RD.

4231 BIS(RTEIS—) LHISNLEEE

FAFEL 5 — 5 U < 3B (exception) 1, FHEZED TV BRTE S, BA5HOIETH
AT X 5% ZACIRILE BT, RADPOIEOM Y LTI, ©EINTORNERDBIE,
BSCAVE ORI, 0 CORERENDZ. L FRBISIILET 2 ROBTH 2.

foo
(5 + 3)
(/ 2 0)

X7z, jakld 2 58% < D Scheme LR TIE, HISEFHEIEL2OD error BIBAHEINTWL
5. ZOBBAEMRIZEIZEST, 707 I LDETEHBL &Y OWREETHTI) Tor 7k
RS> TLK B LMNTES.

(+ 3
(begin (error "My error!") (display "This will be ignored.") 4))

UL, BIAPSFEEL 7202 71 75 ARKRDOETHEDOTULEIDRIEELSBRVEAEDH

5. BISNDFEAEIT & > Tl U 725247 % B 2 (LA DB IR (exception handling) Bk & -1
NZHEDTHS. Scheme MHLRIZ &K > TIIHISMLHEEERENERL I TN LD, T 2Tk Scheme D



Kt TH D Lisp WHELRDZ < I > T D, catch/throw & WIBEREIZDOWTHML, Tz A
AYy—Fa7 - A VATV AR ETEKTS.
BISMLE D A A1,

o BISrDFEA % R 72D DA
o BISNDFEEZMEIL T, HIAMZ & > THII I NZET %2 EEIE D AHA

DIZOMBEDNL>THEY, ZOHIHEZHD OPRFRIEN throw, BHEIRIEKIEN catch TH .
F90X, HINOFREZRITHEIHRIER throw 25 R TWIZ 5. ZHUX I BROEFRIEA T,

(throw ’a (+ 2 3))

DEDIES. E—RIEBUIHINDOREEE KT /DD [RT) T, LABRT—ATELOD, YUKV
RS Z L0, BRI BB RIS T AL WEBERT DD TR THS.

throw (BT > 72354, error B BIEALEE 295, D), BUOHINAEZLIATT
075 AOFEFVHIINT (RY QW Z47HTI2) OV T MIE->TL 5.

(define (my-list-ref 1 n)
(cond ((< n 0) (throw ’negative-index n))
((zero? n) (car 1))
(else (my-list-ref (cdr 1) (- n 1)))))

(my-list-ref ’(1 2 3) 1)

— 2
(my-list-ref ’(1 2 3) -5)
— ;; uncaught exception

catch IX throw ICE > THEL A LD TV LADOHEMNSDEEZITS. £31%, catch
% i o 72 BARG % R9.

(catch ’negative-index
(my-list-ref °(1 2 3) 1))
— 2

catch I¥, 9 (my-list-ref ...) DFHliz4T>. FEERM (FISOFRELR ) HEIZR>5HEIET
DN catch REAEDMEEL 25, EONXNTIE, (my-list-ref ...) OffiE 2 BDT, 2EKRDHED
212%8%. —H, BISDBFELZGEIE, FELZFNDE T L catch BRIZENPNTND XS
PELOOZHET S, FLUWEEIZIE throw INZEARNSROMHEIZRS.

(+ (catch ’negative-index
(my-list-ref (1 2 3) -5))
1)
= -4



ZORDGEIE (my-list-ref ...) DEFMIMEZIK I T, throw ICL>T, X7 ’negative-index
DDWNz-5 DT END. FITSEN-HHNDO KR T L catch IZEPNZX THEL VDT, catch &
DfElk -5 L&Y, 2IROMHEIX -4 127485,

BIWEL K BWIGEIE, FISMEIZ ZTIEERINTIZ, JVIMUIZH D catch BT B Z
L1785, catch BREWEHEIZIFHFMT throw Zfi>720D £ FH U & 512 uncaught exception Tdh 5
ZrERLTTOVY T MNIRS.

(catch ’another-tag
(my-list-ref ’(1 2 3) -5))
— ,; uncaught exception

RBRIZRIRIE R catch ORI L ZDEMEIZOWTE LD 5.

(catch tag ezp; ... exp,)

1. R tag 2FMEL TR Z LR BMEEHEE. 2 ORI FA UHIANEZ D catch TR
NE BMID catch AHIUEZ AT ).

2. KK exp; ZMIZFHEL TV, FHIliAY GEHE) # 7 U2 6RO exp, DIENREKDIE L 25,
throw WEITINAZGEIIETDR T L EDOR T % eq? &> THIKL, % UL throw
Lo THRITONMEZ 2AEDHEETL. FLBWGER, (AU)FIA»ERETS. (SMI
D catch BHIUIZENIHITD. )

REMEE 1 B A NOEERTOMZIRTEM prod-1ist Z2EHEE L. VA MERIZIVEDTE
0 MEENTWSHEITIE prod-list OBAHKERIFHEIZ 0 IZRDDT, catch, throw ZFHL T,
0 ZHHAUZ0Y) OFHEEITOTICHEILTOo 21BT LS ITEHE L.

RERE 2 VAN ZTOERZZ T, EREVRIIZEHND DN A - OfFEHE D% K9 B
pos-in-list ZEHE L. TOW, GALNALEEN) A MIBHNEWVEGEIE -1 2RI LD ITE
. FHEULIDHEIZIZeq? ZHVE. )

HFEMRE 3 L RO change 1, B&% <39 BETH .

(define (change coins amount)
(if (zero? amount) ’()
(let ((c (car coins)))
(if (> c amount) (change (cdr coins) amount)

(cons ¢ (change coins (- amount ¢)))))))
Ao (BIHIZZOARE)@BEDY AN coins & HEMHBE total 5 I VDV A KZEIKT.,

(define us-coins ’(25 10 5 1)) ;; American coins
(define gb-coins ’(50 20 10 5 2 1)) ;; British coins
(change gb_coins 43)

(change us_coins 43)



UL, ZOERIIEHICHZ I V2 TIDRIMES L5540, AJLI1 VOMEERHD
EFIZTHRMUTULES 20D B.

(change ’(5 2) 16)

Iz, BIMLEEZ FHOTRPO L D TEFET 2HBICEIEIANR/OND DT LeHE 5.
PARD 2{ffRrD ... 2HOTREBE#RZ SR I T L.

(define (change coins amount)
(cond ((zero? amount) ’())
((null? coins) ...)
(else
(let ((c (car coins)))
(if (> c amount) (change (cdr coins) amount)
(or (catch ’fail

(cons c¢ (change coins (- amount c))))

c))))

4.2%.2 g o

X T, #E (continuation) 1%, FHRETOX A - Pl IHMEED (BB 2) KD O, 5%
DOEEDZETHS. TODO VAR (ZHNEXRLHIEDYAN) Lo TEHIONE LA,
20 TODO VAN, fE¥E%25E T2 THAEY, FE2 X SICHIMNMEEINZHETE L
THOZDETI2EDTHD.

BIZIE, (+ (* e; eg) e3) DL 7O A% E X 5. eval DEHIDLGE DT IO /K TD
S TS

1. (x e1 e2) OFHliZ 4D (fiz vy &9 5).
2. e3 Dz 42 (fiz vy £ 5).
3. (apply X&) vy & vo OFIZRDD.

ThdEEZOND. (FEIZIE, THZRKDD] ONED»OHWIE apply DHFTITHOND. )
EODUFHIIZ D, (x e eg) IZBHT 5 eval DIGED T AL 2R TOMGEIE, [ (x e e9)
DFE ] WS EZEZMLL 72

1. e OFiiZ T3 (% vy L F5).

2. ey OFiZ T2 (% vy £F5).

3. (apply 12 V) vy & vio ORERDZ (% v £T3).
1. ey DFMIET S (% v £T3).

5. (apply IZ& V) v & vy OHIEKDS.



EEZAOND. ILIZFHEIZED, e; DEMNKRE S ZBEEOMEEZEZ DL, TN, O&D2DDE
ENTTLEDT,

1. ey OFIET2 (1% v £F3).
2. (apply 1=k V) e1 DI vy & v1y OREERDS (% 01 LT 3).
3. e3 DFMETZ (% vy LT3).

4. (apply IZE D) oy & vy OHIE KD 2.

EWVDEMPVEDIZAD. ZDE DI, FHiliZED D IZONTHKBAZ/ALL TY L.
7z, ROFO ETIEAMINZENN TS EE—ZOFITIE + OBEH-—DPFEOFTIEL D #AS
NS Z 88D ZEITERLTE SN2,

FlohEHfs ST, 22 THSNEREIREDIEE error DEMEIZ DWW Tk 2o THEATHAS.
error OEIEIX FHHEZHFMLTCTOY T MIRES | Z2THDD, TG EZH>TS VRS
& Terror MIEIEN-HG I TOMGEEZ TR TS| ZLeEXDIENTES.

Bl Z1E, (+ (error e) (x 3 4)) DiHliZHEZ D&, e DFHMiAKED > 72Kl TORESE L, BID
BlEAU LS 2 TOoR 2 %2RT,

1. error % e DETIFOHT (TDEZ vy £ T D).
2. (x 3 4) ZFHliTD (HE vy £T5).
3. (apply Z& W) vy & vo ODHIZRDD.

EBOTWVWDEEZOLNDD, WUOH TN/ error 1F, Mtz THI LT, HEICHEZK TS
L5DTHD.

catch & throw OEIEL FMKICHEDEIMEL UTIAD Z LMW TES. £9, catch iE, AMED
AR C A DR, Mk Tcatch OARKDIEDY | 2 RTHIZ DT TEL. ZOBIZX T TH->
ZZnE Vo U LIZEHL TEL. ZOMIZ, REROFHEMKD S ZBORDIEEL U THR> 2546
Wi, MEETRIZEINTOVDEEIIED. ZOHIE, RROFEFIZ throw HETINDERIC
LD RELEHREZRD. throw I&, error ARG ZIETDDEMN, £HTIEARL, —FBRMD
catch ILEDHIDEL ZAETRIETSD. TUT, —MICHBRINT VWD XTI L throw IN~E T %
U, SFLUWRSHEGIZENNTOLDIROFEIZEY, FLUIBWARDS, catch ILEDHDE A
ETCOMBEEBT, AT R, LWOEEEMREDIKT.

D& D ITHIS RS % 52255 5 121E, 1 V&2 ) RNE Tk T — & L UTIRA LT
Hb. ZOEDR, MENT —AEIEEORNREL STV LI BA VAT A EiffmE LA >
% 7Y% (continuation-passing interpreter) & FE3.

PARTIE, F9, BIAMNSHE % RE 72 00 GEIEFEE € 220 ) Scheme DHEGEE L 1 > & 7)) 2 DIFEHIC
DWTIEARTMNS, catch/throw DEHKZRT.



4.23.3 WEELA VS TUS

4.23.3.1 MEELA VTS5 OMEE
A1HIDA Y & T Y A TEELEEZ R 2L TH 7201
o ADWITGELU THED T ZATA, TG U BT REEZE D M T2 eval BIK
o BBCEMDEFEZGLid U7z apply BIEK

THY, TNODBHEIZIFUHE D Z & TROFHE 217> Tz,

MAEIEL 1 > & TV XTI, £79 eval B, X, BEICIMAT, (52X 5072 XD5HM A4
Do H5%Y) OFEEZRET D) Mz 5[ TLERNKRELENTHD. TLT, £508D
apply-cont & WO BN T EREENZ R -TEDL LTHMDS. ZOBEEIL, ML Ez51#8& U
T, M RETD R DFE] 21758 DTHD. eval & apply-cont EL A IZIEUE S HEE
IZR->THY,

o eval (6 LKIE, TINLHIEEIND eval-XXX & WHIBIEEE) 1%, /R oA (DX, 5
Z BN FH DD 72) BRIZ apply-cont ZIERZ & THRY DR % Z 7.

e apply-cont &, fkfEd TODO VY A b 2 RT, ROFHli% 17> BERHNIK, eval ZIER

EWVWOHERIZZSTWS., (BTHRD L D1Z, EEIZIX eval & apply & apply-cont 23 =DMI(C
BoTIFOEIMEIZR > TND. )

eval DEH 112 eval DEHEZRT. £, ETHRRNAZEDIZ3D2DDF8E U Tikix £b
9 cont MIH-OTWVD. RIZ, FIRIIZ eval ZIFPHT I L RERFR LN HAE—THRDDL,
ER, B, 5lH, 7 ALXD5E121%, apply-cont X8 6N/ Mi% 5 2 TR Y OFHE ZBH L T
Wb,

WIZ, 41801 V2 7)) ZIZBNT, HRNZA eval OFETH U Z217> T ZEGEOLIED, 2
CTIEEDBO>TWENERTALS. 21T, eval-if R EDHBBEEMZ RT. (LRDZDIZ
IAYMEUT eval-if DDEFEZR U7z, ) eval-if TT DRI,

1. S50 (if-predicate) DA % FElid %

2. fED true? %729 /851X if-consequent D X%, €5 TRVWALIX if-alternative
HOXZFML, TOMEZ if RIEDEL TS

EWVWSEDTHo7z. ML A 2T ZDRA > M,

AN DL 2 2T HZ 5N MkREIEIL T GEANU 728 L Wikl &2 /5 T), eval 2 fIRIFEO
HU95

EWNDEIAIZHD. HUW eval-if DEFK T, make-testc 2V LWk 2 ES B THY, Th
#{HioT, M8 (if-predicate) DR ZFAMi 4 5 X< eval OFIRIFOH L 217> T 5. FMFES
DIEFHNBEIZIE, TOMZEM>THRY OFHETDH D [5MHE L ZIG U XOFHE] AT
Hid ZLIlHK D (TDHTDEEOUIEIX apply-cont YT 5. )



(define (eval exp env cont)

(cond

((self-evaluating? exp) (apply-cont cont exp))
((variable? exp) (apply-cont cont (lookup-variable-value exp env)))
((quoted? exp) (apply-cont cont (text-of-quotation exp)))
((assignment? exp) (eval-assignment exp env cont))
((definition? exp) (eval-definition exp env cont))

((if? exp) (eval-if exp env cont))

((lambda? exp)

(apply-cont cont

(make-procedure (lambda-parameters exp)
(lambda-body exp)
env)))

((begin? exp)

(eval-sequence (begin-actions exp) env cont))

((cond? exp) (eval (cond->if exp) env cont))
((application? exp)

(eval (operator exp) env

(make-operandsc (operands exp) env cont)))
(else

(error "Unknown expression type -- EVAL" exp))))

B 1: MEEL A 2 T & (1)



;3 (define (eval-if exp env)
;5 (if (true? (eval (if-predicate exp) env))
H (eval (if-consequent exp) env)

s (eval (if-alternative exp) env)))

(define (eval-if exp env cont)
(eval (if-predicate exp) env

(make-testc (if-consequent exp) (if-alternative exp) env cont)))

(define (eval-sequence exps env cont)
(cond ((last-exp? exps) (eval (first-exp exps) env cont))
(else (eval (first-exp exps) env

(make-beginc (rest-exps exps) env cont)))))

(define (eval-assignment exp env cont)
(eval (assignment-value exp) env

(make-assignc (assignment-variable exp) env cont)))

(define (eval-definition exp env cont)
(eval (definition-value exp) env

(make-definec (definition-variable exp) env cont)))

2: HEEEL A > 2 T & (2)

DAB# I, make-XXXc (c I& continuation D ¢) % ki % /F 2 BB O #ETE UTH S, iz /FS
BIEUZ, 7% OFHEZITD 2OICBEL R 5 EH—make-testc THNIZE, if-consequent DX
¢ if-alternative HDX, T ETNDL 27§ SBEOBRE 25135, ELbHAHA, IHIZ
if DY OFBEEMBRELRDDT, mAIIE R ONZMGE HE R TENR TR R, ([
TODO VA bh] THDELT5E, make-XXXc IFV A MIEHFEZEMT D cons HYTHD. )

eval-if X [Aff, eval-sequence A¥ &, KD DIEXEZ VL FIMEITBIMU T eval % FHIRIFE
O LT 57T THRODOTWS. /2, eval D application? OHEE, BB % G 2 720D
eval DFEIFIEOH UIZE X Bkt L U T, make-operandc %#ffi> T 5[ %MD &S5t
BB 2z 52 T05.

ZE TN Mkl & /L BB (DAFTD XXXc #87) L TNARTEHBEDONBELZEIML THD L
UTFDESIZ45.

testc FMEZ LT, #4720 % 17 S

beginc begin D¥k ) DXDFAM % 175

assignc ZHANDRAZITY, 2ok ZIKT

definec BRERZITV, ok ZIRT

operandsc BABGE D505 2 IEREHIE U C, apply % MOV UBIBGEA 217 5



apply-cont MEFHR KIZ, apply-cont DEFHE R TAHAKD (K 3). apply-cont (FHkfis, ERHT
DEIRETRONMEZ 5L T2 T, MEDFHBEIZDOWTOHER T 21T\, TOREIKTE
BOWNAERTTL2EDELB 2TV,

BAD 5 DOGEMN, BRI R 2R OFEIZ OV TOMBL L 2> T\ 3. (make-XXXc (2L T
XXXc? &V D BT ORI Z HIEL TV D, ) HIRIE, testc? DGAHICIE, 5A5N7 val Y
HENEIPEHEL, TG UZRZFMLTVD. 2 OMBEAS, FEEMIZ 4.1 fiD eval-if
DY LA THD, LOIDRKRA Y NThHD.

testc-true, testc-false, testc-env, testc-cont IFHEGEAVRRE U TS MW E S - 7256
Rl R E X, RAEHIME S GEIGHEITAREX, T oD% FMMid SR ICHh s N EER
B, if DI HIZEDFKRY OFHEER TG, 2T HITEBTHD.

FIRRICMMOEGEE, 418D+ VX T XA Tl eval-define B EIZE NN T W/ MFHDB M &
FIRRR Z ENENNT NS, 72721, define, set! DX IR ok HZKTHAEIE, FH LW eval D
HDOEBNDOUEE & [[@RIZ, apply-cont ZFFUN T Z & T, MkfDIEIZ A>T <.

operandsc? D&, MFEAK L TVDIEHEN

1. 5180 A b 2 IEREHIE L, HOY A S Z2ED
2. TOREOMEDY AN & val (BIEERLTWDIXT THD) Tapply ZFUHT

EWVWD TERREIZARSOTWADT, TNEpEILT, BPEICHY T 54k % nake-applyc TIEY, i
PATHY T DERE 217D list-of-values (X 4) ZIFUHI LT\ 4. make-applyc THE S v/ ki
WZDOWTOMIIZHIZ apply ZFFOHTZITTHS.

list-of-values T{TIONZEHEE

1. wHI D5 ELD F
2. Y D51 A
3. TNTNOFEHE % cons TELS

EWVWDS XS REIT N, KD OS5I OFHI LARE D FH R DMkl IZ make-restopsc TRINTWVD.
Z ZTES N MRBEIZ DWW T DAL L apply-cont D

(define (apply-cont cont val)
(cond ...
((restopsc? cont)
(list-of-values (restopsc-rest cont) (restopsc-env cont)

(make-consc val (restopsc-cont cont))))

))

IEINTEY, Y DOFIBDOFHI % 1list-of-values T3 D & L EI, [ ZNTNDFER%E cons T
8 2RI % nake-consc TE-TWA. ZO, ERIOFHADKERL ULTEHESLNZIENLYD D
M DRI OFEAMFE R ) (val) ZMRBHIIHRM L TEBENH D.

Z OB DV T ORI, ERIOFETHELNAZIENY D 15D O51BOFHbiFEHEY A N (val)
&, MR I N T TRAIOSIBOFAMFER] (consc-val) % cons U, #&Y DFHREZIFUH,
FJIEIIRKD.



(define (apply-cont cont val)
(cond ...
((consc? cont)
(apply-cont (consc-cont cont)

(cons (consc-val cont) wval)))

))

apply DEE: apply DEHIE, FIHFLA LML LD SR (M5). ERLH AL,
o BIBGHIDRIRG O ND L IETREEE BB L T2 2L

o TVIT 4 TOHAIETY I 71 T%i#HT S apply-primitive-procedure |2, L1—HEH
B DG A IR % FAi 4 % eval-sequence (2, TDHIEEZIET &

KHWTHd. TVITo T%EHT L L TOME, HEIES5125DT apply-cont 2{H>T, #hii
ZTOMICEHEL TS,

REPL ®%E% REPLNIDWTIE, ETFIN/AZR%E eval IZHETEHE, ZIZTHMMiABLED, &0
5 Z & =R HESL % make-haltc B TIES.

Z OREBLZ BT 5 2 SNl & R IE R V. UFIXZDED IZHIGT % apply-cont DWi A
Thb.

(define (apply-cont cont val)
(cond ...
((haltc? cont) val)
))

MmO T — KRB MBI 2BIBUCOWTIE, K6, K T7ITRT. £72%& make-XXXc BB CTHERK
INDHBEDEENZDONT, LLOET.

testc FMEZ LT, #4230 % 17>

assignc BHANDRAZITY, ok ZIKT

definec BRHERZITV, 2ok iKY

beginc begin DF Y OXDFHM %175

operandsc  BAGE FH D 51 805 % NERFEAT U C, apply % FEOHY U BIBGEH 2175

applyc B % #H 3 % (operandsc MR T EHDmBEDH I TEHDH D)

restopsc XY DEIEEFAM L, HHODEIBMDMEE cons TEL

consc (restopsc DR TEIHD—EBT) Y DFI DM LT DR EDfE% cons T2
haltc —HOFM DR (M) A MDOKRRE) 2X L, HOH 12175

lyead-eval-print-loop: 4 ZE—EEHD AT 1 RBIH

10



(define (apply-cont cont val)

)

(cond ((testc? cont)

(if (true? val)
(eval (testc-true cont) (testc-env cont) (testc-cont cont))
(eval (testc-false cont) (testc-env cont) (testc-cont cont))))
((assignc? cont)
(set-variable-value! (assignc-var cont) val (assignc-env cont))
(apply-cont (assignc-cont cont) ’ok))
((definec? cont)
(define-variable! (definec-var cont) val (definec-env cont))
(apply-cont (definec-cont cont) ’ok))
((beginc? cont)
(eval-sequence
(beginc-rest-exps cont)
(beginc-env cont)
(beginc-cont cont)))
((operandsc? cont)
(list-of-values (operandsc-exps cont)
(operandsc-env cont)
(make-applyc val (operandsc-cont cont))))
((applyc? cont)
(my-apply (applyc-proc cont) val (applyc-cont cont)))
((restopsc? cont)
(list-of-values (restopsc-rest cont) (restopsc-env cont)
(make-consc val (restopsc-cont cont))))
((consc? cont)
(apply-cont (consc-cont cont)
(cons (comnsc-val cont) val)))
((haltc? cont) val)
(else (error "Unknown continuation type -- APPLY-CONT" cont))

4 3: Mk L > &2 7D & (3)

11



(define (list-of-values exps env cont)
(if (no-operands? exps)
(apply-cont cont ’())
(eval (first-operand exps) env

(make-restopsc (rest-operands exps) env cont))))

4: MEBEHEL A V2T A (4)

(define (my-apply procedure arguments cont)
(cond ((primitive-procedure? procedure)
(apply-primitive-procedure procedure arguments cont))
((compound-procedure? procedure)
(eval-sequence
(procedure-body procedure)
(extend-environment
(procedure-parameters procedure)
arguments
(procedure-environment procedure))
cont))
(else
(error

"Unknown procedure type -- APPLY" procedure))))

(define (apply-primitive-procedure proc args cont)

(apply-cont cont (apply (primitive-implementation proc) args)))

5: fkEIE LA > 2 ) & (5)

12



(define

(1list
(define
(define
(define
(define

(define

(define

(list
(define
(define
(define
(define

(define
(define
(define
(define

(define

(define
(define
(define
(define

(define

(define

(1list
(define
(define
(define

(define

(make-testc true-exp false-exp env cont)
’testc true-exp false-exp env cont))
(testc? cont) (tagged-list? cont ’testc))
(testc-true cont) (cadr cont))
(testc-false cont) (caddr cont))
(testc-env cont) (cadddr cont))
(testc-cont cont) (car (cddddr cont)))

(make-beginc exps env cont)

’beginc exps env cont))

(beginc? cont) (tagged-1list? cont ’beginc))
(beginc-rest-exps cont) (cadr cont))
(beginc-env cont) (caddr cont))
(beginc-cont cont) (cadddr cont))

(make-assignc var env cont) (list ’assignc var env cont))
(assignc? cont) (tagged-list? cont ’assignc))
(assignc-var cont) (cadr cont))

(assignc-env cont) (caddr cont))

(assignc-cont cont) (cadddr cont))

(make-definec var env cont) (list ’definec var env cont))
(definec? cont) (tagged-list? cont ’definec))
(definec-var cont) (cadr cont))

(definec-env cont) (caddr cont))

(definec-cont cont) (cadddr cont))

(make-operandsc exps env cont)

’operandsc exps env cont))

(operandsc? cont) (tagged-list? cont ’operandsc))
(operandsc-exps cont) (cadr cont))

(operandsc-env cont) (caddr cont))

(operandsc-cont cont) (cadddr cont))

4 6: MERLIEL 1 > 2T ) & (6)—MkEt DRI (1)

13



(define (make-applyc proc cont)
(1ist ’applyc proc cont))
(define (applyc? cont) (tagged-list? cont ’applyc))
(define (applyc-proc cont) (cadr cont))
(define (applyc-cont cont) (caddr cont))

(define (make-restopsc exps env cont)
(list ’restopsc exps env cont))
(define (restopsc? cont) (tagged-list? cont ’restopsc))
(define (restopsc-rest cont) (cadr cont))
(define (restopsc-env cont) (caddr cont))

(define (restopsc-cont cont) (cadddr cont))

(define (make-consc val cont)

(1ist ’comnsc val cont))
(define (consc? cont) (tagged-list? cont ’consc))
(define (comsc-val cont) (cadr cont))

(define (consc-cont cont) (caddr cont))

(define (make-haltc) ’haltc)
(define (haltc? cont) (eq? cont ’haltc))

B 7 MERRIEL A 2T & (T) Mk DREL (2)

14



(define (eval exp env cont)

(cond

((catch? exp)
(eval (catch-tag exp) env (make-cabodyc (catch-body exp) env cont)))
((throw? exp)
(eval (throw-tag exp) env (make-thbodyc (throw-body exp) env cont)))

)

(define (catch? exp) (tagged-list? exp ’catch))
(define (catch-tag exp) (cadr exp))
(define (catch-body exp) (cddr exp))

(define (throw? exp) (tagged-list? exp ’throw))
(define (throw-tag exp) (cadr exp))
(define (throw-body exp) (caddr exp))

8: catch/throw MFEH (1): eval & ADFKH

4.27.4 catch/throw D3E%HK

ZZEFTHHMTENI catch & throw OEEIIFRHIIOFHAE HbOETHEI NI ZNIZEH L <
WA, £9, catch IZDWTIE,

1. & 7Dt
2. MfEIT TED) % DU TARIRD G
IZHPNTNDDT, HYEDFEERIT DMV BEL 2D, FHKIZ throw IZDWTEH,
1. & 75t
2. (BIFHNB) R
3. B DFEA: (RkfseHh oD TEI) DEESR)

ZHOPNTNDBDT, Y 2 ATy TORMH %2 RELT MG E L 5. 25 % ZTNTH nake-cabodyc,
make-thbodyc &\WD B ZIERZ & TES. £oT, eval DZHIIH 8D L S12745. (KT catch,
throw MRFFEE RO 7 — 4 KRBT LB E R LTS, )

IXIZ, apply-cont OZEHE %X 9 IZ/RT.

catch ADARKIZADFNLDT, eval-sequence %> TEfiz17>. Z DR, il catch IZ
TE1] 2D 5. TE1) & D 72fkfii 2 fE D DA make-catchc THD. ZD [EI] 121X, ERTTHEHMG X
N7-fl, §480H catch RD X JIf#H%E D I ATEL. F72, catchc? DHfi (DAR) RFE/TI N
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(define (apply-cont cont val)
(cond ...
((cabodyc? cont)
(eval-sequence (cabodyc-body cont) (cabodyc-env cont)
(make-catchc val (cabodyc-cont cont))))
((catchc? cont)
(apply-cont (catchc-cont cont) val))
((thbodyc? cont)
(eval (thbodyc-body cont) (thbodyc-env cont)
(make-throwc val (thbodyc-cont cont))))
((throwc? cont)
(let ((stripped-cont
(first-matching-catch (throwc-tag cont) (throwc-cont cont))))
(if stripped-cont
(apply-cont stripped-cont val)
(1ist ’uncaught (throwc-tag cont) val))))
((haltc? cont) (list ’normal val))

))

9: catch/throw D53%%& (2): apply-cont

5MDlX, catch AAIKRT throw W& FHHiAK D> 2 GETH D, ZORHIFIRIZ/BOLNAEEZ D
VAN ILITOF S TANEE R g = AN

thbodyc? DOHITIL, throw O, (FIFONIMHEL D) 572DODEIEDFHE%E4TS. make-throwc
MR T DM OENEIX, HIAZREIELZIZETHY, TOEHEIE, ZD apply-cont DL
DOHIIEFENNT WS, €I TlE, first-matching-catch & WO ZH>T, MOHnS5 0D
throw Z#i#e 9 % catch DEIZ RO, TOMkki 2 KITONAEIZETT L. ARON6RWGA,
first-matching-catch ik false K3 DT, TDHAI, throw IN/zX J LfHIZ 'uncaught %
DI T (BISHY catch INEho/ze D) FHEifERE 95 2. X 10 4%, Mhfix BRI HHEBMTH
B, FEARMZIE, TH &7 5 Mkt (catche? & ALT) Z /DD ET, D) A h2/2E>T
WS WS EETH D, catche? & A TN DM D L, throw fllDX 7L catch DX
(catchc-tag THUF T E %) DMK # 17y, —E LT\ 5, catch DY SHMAlDMkGE % K F .

X 11 {2 catch & throw (BRI DMkGED T — X KRB 2 HET 20 E%2, K12 IZAFINA
driver-loop FIBDEFR Z /R L TH K.

HEEE 4 T TCHAUKL catch NiF, XV I ZAEGZIE throw IN/EEZETDFEFFRLTLED
DT, AREDOFMMIEFITHK T UKL, 00 throw SN THOMEZ U ZZWIGE IR
AMETHS.

2y, FARHZ, FHEMSEFRT U725 E (apply-cont @ haltc? Offi) I, RODMHIZ normal % DI} CAHlifER L 35,
TG U T, driver-loop DFHIifEROXRE I LBIENKIEIZRS. (M 12 ZR)
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(define (first-matching-catch thrown-tag cont)
(define (loop cont)
(cond ((haltc? cont) false)
((testc? cont) (loop (testc-cont cont)))
((assignc? cont) (loop (assignc-cont cont)))
((definec? cont) (loop (definec-cont cont)))
((beginc? cont) (loop (beginc-cont cont)))
((operandsc? cont) (loop (operandsc-cont cont)))
((applyc? cont) (loop (applyc-cont cont)))
((restopsc? cont) (loop (restopsc-cont cont)))
((consc? cont) (loop (consc-cont cont)))
((cabodyc? cont) (loop (cabodyc-cont cont)))
((catchc? cont)
(if (eq? thrown-tag (catchc-tag cont))
(catchc-cont cont)
(loop (catchc-cont cont))))
((thbodyc? cont) (loop (thbodyc-cont cont)))
((throwc? cont) (loop (throwc-cont cont)))
(else (error "Unknown continuation type -- FIRST-MATCHING-CATCH" cont))))
(loop cont))

10: catch/throw D54 (3): HkfEEESRALEE
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(define
(define
(define
(define

(define

(define
(define
(define

(define

(define
(define
(define
(define

(define

(define
(define
(define

(define

(define

(make-cabodyc body env cont) (list ’cabodyc body env cont))
(cabodyc? cont) (tagged-list? cont ’cabodyc))

(cabodyc-body cont) (cadr cont))

(cabodyc-env cont) (caddr cont))

(cabodyc-cont cont) (cadddr cont))

(make-catchc tag cont) (list ’catchc tag cont))
(catchc? cont) (tagged-1list? cont ’catchc))
(catchc-tag cont) (cadr cont))

(catchc-cont cont) (caddr cont))

(make-thbodyc body env cont) (list ’thbodyc body env cont))
(thbodyc? cont) (tagged-list? cont ’thbodyc))

(thbodyc-body cont) (cadr cont))

(thbodyc-env cont) (caddr cont))

(thbodyc-cont cont) (cadddr cont))

(make-throwc tag cont) (list ’throwc tag cont))
(throwc? cont) (tagged-list? cont ’throwc))
(throwc-tag cont) (cadr cont))

(throwc-cont cont) (caddr cont))

11: catch/throw D% (4)—fkfrDRBL

(driver-loop)

(prompt-for-input input-prompt)

(letx*

((input (read))
(output (eval input the-global-environment (make-haltc))))

(cond ((tagged-1list? output ’normal)

(announce-output output-prompt)
(user-print (cadr output)))
((tagged-list? output ’uncaught)
(display ";;; Uncaught exception: ")
(display (cadr output))

(display " ")

(user-print (caddr output))))

(driver-loop)))

12: catch/throw D% (5)—driver-loop
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catch A%, BIAWFE U ZGEIZIIHIANNY RT EIEIENS BIEDEIEND LD ITE8FEE L. B
RETIZIE, catch %

(catch tag handler exzp; ... exp,)

EWHTERIZHLET S, U T, AMEF T throw BEFIN, X TOHETEHEU N> 25E5121%
handler % throw (ZX>THRIFONAMEITEA L CTHEZMEZ 2AEKDEE T2 &5 ICFHigs % 2 F
k.

ZUT, LOMEMED change ZH L\ catch 2> T, PARDO L D ITEHE S THIMEZ N
O L.

(define (change coins amount)
(cond ((zero? amount) ’())
((null? coins) ...)

(else
(let ((c (car coins)))
(if (> c amount) (change (cdr coins) amount)
(catch ’fail
(lambda (x) ...)

(cons ¢ (change coins (- amount ¢)))))))))
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