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REEEEIRETHHIA, BN 4% (Divide-and-Conquer), {EEEBANEITESEEAIEN
BRI, EEsHMStackOverflowError, SMEXNEER, FHAITTLAUERE—FIUMERRBTail-
all Optimization)f9FAREXHBIAFI TN, BT, EaLABTEFEFaRAER e RIS Fa)RRns
KR, XML EUHME SR (Memoization),

ANBEFRYEBAHTNE, T—EXNEFPINETRELHITNE.

EREERAI

LBFE AN AT AHEREIERRS, &5 M StackOverflowError, XERANEERFEN FORITES
BEAHRERXTR, X8, ATLRBEEBNRERX—, SRR ZFUSFRAREER, 2E
E—NBEGEP, RE—MEYARBFER. X—RMEMEERZERR, BRHERERER
ESERTER, EBRERERE T ERE, FEESINZERH TR,

JavalEfmiFes Rl A TR IR, BRFNTLUE LambdafRIAT LI E. THHKIISE
MBI AP N X —RARESLILRIFL . LATRIEEIRE IR TRBIEE:

public class Factorial {

public static int factorialRec(final int number) {

if(number == 1)

return number;

else

return number * factorialRec(number - 1);

}

}
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VA ERIBREEEIE VARV, RREBIER KRR, BRBAAIRITMANGHIRE R 8eHS
ackOverflowError:

try {

System.out.printin(factorialRec(20000));

} catch(StackOverflowError ex) {

System.out.printin(ex);

}

// java.lang.StackOverflowError

HILXNMNAIBHERAETFTRLEAERS, METESFFRRAERERNERN, EEEFRFT—numbe
TE, EABERENRE—MEERREAIRIE, JKE— TR (factorialRec(number - 1)),

BREFLFIRInumber(E, FRLAREEIBIIAEATIEIN, FRRWHELEZIEEZ, SN FRErINE

B —2=, JEEKANEXATFTIVMIRENRER, A% T StackOverflowError,

HEIRPY RIS
HREIBITNXE, MEERIEYESBITRARRE—ERME. TR LEABIF75 AR
[E—NRERREERE. MATERX—R, HIITLUCHITREARE, BERMEA—NSHUENE

F753ke, (BRIUUKHPRRTEN, RASRRSEITERNERRERREPolE— MEM(Sta
k Frame), BEERAERRERIEN, HimpEEthiEoIgin, K&55StackOverflowError, LA
T T EREIR L RE R AR IIREIEE, LATFBE—NRELCI:

public static TailCall factorialTailRec(

final int factorial, final int number) {

if (number == 1)

return TailCalls.done(factorial);

else

return TailCalls.call(() -> factorialTailRec(factorial * number, number - 1));

}

FEESHSHfactorial 2YJMAE, Mnumber2EEHEMIFE. FATTLILI, 3BT EEEI
T callFiEEZ N LambdazkiAz . LA LARBHATailCalliEzOFTailCalls TREBRIAIZBLL,
Bl TailCall&zgz0

TailCallIBirEN T ERESEAFAYEN, BidLambdaRA R RS MNESAEITEA, Frld

NHEZEI SRS FSEI T —MNRIRF, X—mBER{lUnaryOperatori@izaJapply
5. B, BAIEREEG AR LMES:

FInBIRRERT

BEIRENER

i3

Fitt, FAITLAXE IR TailCallREEZO:

@Functionallnterface
public interface TailCall {
TailCall apply();
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default boolean isComplete() { return false; }

default T result() { throw new Error("not implemented"); }
default T invoke() {

return Stream.iterate(this, TailCall::apply)
filter(TailCall::isComplete)

findFirst()

get()

result();

}

}

isComplete, resultfllinvokeF5iEoBl5eRk ¥ EIAMREIAI3MES, RANZEARRiIsCompletefresul
IR ERIEBIIR RN R TES, X TBIANHEPE, isComplete7giZA]LUR[E false,
X FEANRE— NP BUFEEREltrue, XFresultyFi, BIFNHPELEILMHEE, mE
HEZLRNFREAEHER.,

invoke/ TN RREEN—NGE, BB R/ EETapply5iEREGREE, Bidigatkin
EEEEINSEHNEE. SENARFIET StreamERLEHiteratefy3E, BAE FE—NE555

, XENEMEE RS TRFERNER, EABFRERENNEEREERN, BERXNHE
BILARKREIRY, MRS HIRE R IR ERiEfilterfOfindFirst/5i%. ENEFRERYEITE
th, RERE—MNBRAARSEIsCompletetik[Etrue, HE#HTERRS, HHMEKREENBIFEEE
&R, 85, BidfindFirstRiRELNXME.

INRAFESStreamliterate)sik, AUSE L—RXE, EEPXZTERIERHETTNE.

BETailCalls TE
FEFEEZIH, SPEATailCallsTEZMcallfldone5i%:

call 73 EZFRE3 HanE 3R T—1E)3
doneJTiZFRER—RFIANBITERME, BEIREIER
public class TailCalls {

public static TailCall call(final TailCall nextCall) {
return nextCall;

}

public static TailCall done(final T value) {
return new TailCall 0 {

@Override public boolean isComplete() { return true; }
@Override public T result() { return value; }
@Override public TailCall apply( {

throw new Error("end of recursion");

}

y

}
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}
fEdonermiEd, BANRE T —MTFRRITailCallsEhl, FERARRENGER. TEEIEapply5i&
SSIAEARBIESE, RANTRENSEEER, BixB/R%aE35RFN.

LA ERITailCallf0TailCalls 2222 A TR X — & BANBIIEEMIRITH, BRI EEEE
FEi#E AP ERRETS IR L.

EFRREEBITREL

EFR e IR SRR AR RE R :

System.out.printin(factorialTailRec(1, 5).invoke());  // 120
System.out.printin(factorialTailRec(1, 20000).invoke()); // 0
FNSHRFNRIBE, FNSERERNEEETTEMNIRNE.

(BE27EITE 2000089 RATERI THEIRINER, XERNEBRKIELT EBNXLANER, RET @
o XFXFER, SJLAERABigIntegerskftEIntegerz£E,

SCRR_EfactorialTailRecRIE— 1S HBIRBYEN, E—RIBER NMIBEENIZE. ATLAFAIRILL
BRIt E :

public static int factorial(final int number) {

return factorialTailRec(1, number).invoke();

}

// VERE

System.out.printIn(factorial(5));

System.out.printIn(factorial(20000));

EABigInteger{{&Integer

FEHEFERE X decrementfimultiple iR E B el KEEBLEURAIMN RIS :

public class BigFactorial {

public static Biginteger decrement(final Biginteger number) {
return number.subtract(Biginteger.ONE);

}

public static Biglnteger multiply(
final Biginteger first, final Biginteger second) {
return first. multiply(second);

}

final static Biginteger ONE = Biginteger.ONE;

final static Biginteger FIVE = new Biglnteger("5");

final static Biginteger TWENTYK = new BigInteger("20000");
/...

private static TailCall<BigInteger> factorialTailRec(
final Biginteger factorial, final Biginteger number) {
if(number.equals(Biginteger.ONE))
return done(factorial);
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else
return call(() ->
factorialTailRec(multiply(factorial, number), decrement(numbery)));

}

public static BigIinteger factorial(final Biginteger number) {
return factorialTailRec(Biginteger.ONE, number).invoke();

}
}
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