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Abstract: This paper proposes a new method to achieve proof construction, the basic idea of which is to construct
proof with auxiliary recursive functions in the foundational logic. In this way, the workload of proof construction
and the size of constructed proof can be reduced while maintaining the same trusted computing base. This paper
also illustrates how to adapt this method to a type-based FPCC system, where the safety proof can be constructed
automatically. All this work is implemented in the proof assistant Coq.
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AL AE — AN JIC 2 (1) Tl 2 % (foundational logic) "1, T2 #fE B8 28 48 W) ) S M it il DA HH B il 4 AR UE, 52 22 (1
RS AR TCB.IL TCB (N HE e A g . HLavB Y . LA 48 DL FE A 48 11 IF B A 25 45

BEJG & AP FPCC SEHLR A T A [5] (1 4 2 28 0 2k 4 1 A QI 11 222 4 PR UF B A1) 2 i 28 S TSR 28 2 R 48,
LTAL(low-level typed assembly language)™, TALT(typed assembly language two) ;i 4 — L& Sz TSR ] 1 48 R 4k,
U1 CAP(certified assembly programming)™ V45 fh 4, if 45— FPCC ZR 4t [A IR T 2R B 1538 45 (1R & R 4ok
R S, L i OCAP(open CAP)Y!.

1.1 EEMERRMERE

Fa I FEA 1 22 A PEUE W2 PCC I OGBED BR BIAR b ACRY A7 T ml LA™ AR S8 R 1K) 22 A YRR W] F 6 TR N
FARAT AR 3k 2 AR 9% 5, A 1 Bl U ) P I TS, 228 8 R AR 203K A UE W A SR A P 0 AR 2 7 5 T 5
Fe S8 IR W] 7 A RO B 2% 5 B I — U 1T A BRI 2 A PR UE WA A T e DK BE W 0 A e s A, O HL
TE WY AR UASAT ) B 2 Bt AT PAAT AR 8 110 184 LA S DK Y W 58 389 0 D R W 50385 i B 1T ) RS e A
FEARIHE ) 199 2% b A% i, 5 HL 4 BB R b 86 m i W34 25 4.

S T £ 1R 8, AAE: B — 248 FPCC ¥ SEBLRIN T 52 (K0 5B AE — 80 56 TR R AR SE 1) FPCC R4
SEIL A 5 g A PEUE AT 9K 1) SR AL AR (annotation) KAUES SE BRI, W I 1(a)PTs Bl LTAL R4S
TALT Z ZERE AR ) R A AF R L 70 HE PRI B I A5 AR - AR 3 98 O Bl AR 2 J5 A F — A Prolog WUt
{1 A TR UG A RED S 15 il 2 S 2R T 03Bl 7 ¥ AR A /N T A 485 A 1 47 SR P U, O BRAIG 17 AR
R 2B 7 () B AR AT (K AR 5 20 T &R 48 & 4=k (1 TCB.

Code - e |:> Tactics interpreter |
Type info :> | Prolog interpreter | Tactics [
) ) . (Foundational logic)
Type system :> (Foundational logic) Logic rules
Proof checker
& soundness Proof checker & soundness
(a) LTAL and TALT (b) CAP

Fig.1 Traditional FPCC
K1 fgim FPCC

AN IR — SR T AR R 4L FPCC FR G0 ST b 4587 IF BH 5% B (tactic) >k 4 i i FH . UF BH SR B A2 i BRLE B 28
FREH R B N B T[] F B H BR (goal) I E BH BT AE 5 40 B 1(b) 78, CAP R G4 1iF BA 5 W I A B n 75 AR 15
b ARTE I 2y B B 2 5 A5 I B SR IS A R 45 >R Rl [ A A IF B R AR 5 7 AR S I W 9 AL 45 FE Al
YO R TR UE WA A5 ot SRS A E WY %) TE A 5 1 A P E W) S 0 R g 05 I A 3 G WY, BT DA — s BE Rk 3 B Ak
IR L) B, LR 75 ZEASATAE WA S5 W AR 3% AB R X b 5 v TE v Ji G 7= A JUASE D K A1 A
1.2 RXHIERRMIE T %

7E H BT {1 FPCC BT 57, KLl % 48 3 o 4l B 28 Ak A 85 sk 7R, fir ELFY®) CiC(calculus of inductive
constructions)! V4 MR Curry-Howard [ ¥4 Ji B8, 28 70 40 238 55 o () 2 8 (type) il LA SR 38 7538 58 28 45 o (1) i
(proposition),Z3 ! {k A¥8 45 1¥) 301 (term) T LA H K R 7R 12 48 2 4t (1930 B (proof). [R] I (8 154 7k 119 42, AT S A 7T LA
L7 B (computation), 28 B4k AV S b AT DLE SOk )H R 2 A BRI T S e

A A A — i B T B 34 U R S E B A T e R T A R R I R B TE AN S IR &8 TCB T
PN ISR T UE WA IE 0 B BN FR S I RN T B R Z 5 R S A AR ] 2 R, B A AR A
PR SCa VA BR R AR S A R 3 U R BBk AR A B 0D AT I B %) A 3 AR A T g T 5 ) R B A A i ik 1A
B H50H) 38 (1 AIE B B D0 AE TT AT ACRE AT AT 45 AR T 9 5 AR RS T 9 A T R AR I WA £ X L5 ) R
BOMAT VA, 58 U W 1 A6 P TR R A
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Code Proof

(Foundational logic)

Type system Recursive func. |:>
& soundness

Proof checker

& soundness

Fig.2 FPCC built with recursive functions
B2 A3 U1 e E M3 ) FPCC

B8] g 328 VA bR AN S A 7 T L Al B R Gt 2 AN T 2 8 AR SE A AR R G vh i DU IE B M 3 7 i B
WU ARE (1) bl T8 A 320 U R AR T 8 40 B4 ) A SR U0, D00 A A o R RS L) B B 58 L T R R
T UE WAL 1Y) B SRR B, S TR AR 7 U 77 AR FPCC AR .(2) R H 386 VA1 R 50k 3 (4 F B AN 2 Bt v AT AURY
V14 R T K e 82 8 T B A, A I P v e A T R A U D2 K IR B .(3) 8 AR AR R g 2 b ik A
REAFEGEEE AR T RAER TCBACKY Y 9 J5 1A A 22 4 PR B I BR T 2 Al I8 8 E B A & 48 2 A A
TG BB AT A AN RS B FE 7. (4) ARTE 35 7 19 22 A PR IR WIATD 2R A P2 A% 2 S 1 ) SR Al 1) 22 4 PRI I, AN J) BR3¢
— MR HEIE R G, I UE R P LS T 2 8RB RG . —EREE RS BiE 2 2T il A R L R
SRR A RGE.(5) M7 vET] LLE O BRI & 75 5 (TALT,CAP 5 REMHE A

ASCE 2 A AN TR B 1R 481 7 SF A R LI B AR 5 VE D IR R BB 3 WA T VETE — AN TR
FPCC Z &t 1 B H . o T d i I B, A S R 45 MR8 S S 25380 20 ) T 20 S5 0 96 s FE 11 1R DR B 1%
FPCC RLEMEMAN AW O EILE WA BN T R Coq " SZIL, 58 ¥ 52 BLAC A8 AT A A 3 1 W
(http://ssg.ustcsz.edu.cn/~guoyu/proof/) b N 4.1% 75 ik CLpl b 21 7 B i 4 g2 5 2 eh R S IE W] vh 25 4
TR N4 Coq RIS S 525G £518 .28 5 10 LR OG0 TAE e J5 — 7 I 45 .

2 # 4B YA &R 34 i IiE R

B — A R H AL I 3 T — S HE ) (5 SCAE 8 5 2R G0 30, T SR ey 3 4 A TR 00 A e PO AAE B AT A
e B —Fh SR A LA 52 B R 3, B8 4 AT DL (FE R A8 48 R G803 s SO VT R B SE I — S0 AR E AU IR
) R RO 0 A A0 34 I B L abb b 33 U1 R 509 T R RO f ) e 0 2 A R B R 2R B P SR E W R ok T R
B AT IR W, B ATt AT DA 3 g D6 SR A P A B 0] 4y 3 P B 0 A B TR S — AN R B T
SRR L AnT ) FH i B0 s ) R B0RA E AE .
21 ETHIBRSAIEPHIE

TR E AR R G R B — AN AR 15 0 2 40 A (Fibonacei) 2L

— (fiby) — (fibo) m>n, m+1>n, (fibp) m.l>n (fib)
01 I>1 m+20pn +n, n

Hd me n RoREP A HIIE m ABULE n,Fib n For n J8 T EWR MG MEENLE CiC e Xl
Fib = fibz:0>1|fibo:1>1

[fibp:(m>n)—> (m+1>ny) > (m+2)> (n, +n,)

|fib:(3m.m>n) —> Fibn
HHp fibz fibo,fibp 5 fib J& Fib if§ i (U #4i% 75 (constructor), fibp 55 fib #4375 1 A& Bm . ehy b v # BEBE U T %0,
i Fib 3 L5478 Fib 8 S BLHERE 2R 45 (1 52 B, AR B F AT R R G R

(3,fibp fibo (fibp fibz fibo)) : Fib 3
(5,(fibp fibo (fibp fibz fibo)) (fibp (fibp fibz fibo) (fibp fibo (fibp fibz fibo)))) : Fib 8

XL (@) 2 MO, B iy U 3x. T IR B, IE o 128202 T B Fib 34 2 HERE R S8 1H — A BELH
I BEE B TR RS 1 000 7719 R 1K SUE B IR AR A — 8 TUR AR AL 2 S5 IERUA AR
HE LB G 1 I 25 i N A P9 384 v K e
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2.2 EFiBVAEEAIERREE

AT I 8 ] R P s ) o AR b s A A DU SR A 3 I YR U — A AR B A R W N AT R AR A
ol ) el T, A7 & b T R A R AR SRR AR CIC e LR

fix f(n) =case n of fix g(m,n) Zif f(m)=n then true
| 0=1 else if m = 0 then false else g(m —1,n)
| 1=1
| otherwise = f(n—1)+ f(n—2) isfib(n) £ g(n,n)
end

S RBUEBCE BN EA P I 0 A BGg(mn) BN m B 0 R INR n 215 8 T 3P40 A7 515 isfib(n) 4L
M n FFUETIH g(n,n) KRB VAMIK n 275 I8 T 3 4187 508 sisfib(n) R [ 4 A7 /R AE true B false. i 9 o 25011
SE ST TR WS T b 1 0 A A ) P I) E A E AR CIC b RT LAIE W] TR T i

EE 1. W ERE n SN BIREL isfib(n)h IFIREI 5 R true, B4 Fib n — @R KRG DA HE S e
HEAE CIiC &R R A

Vn. ((isfib(n) =true) — Fibn).

UE B A B VA 9k T LRSS, B AR 4 T . O

WRER'S Prigy X 1 WEIEWILIA Priyy, FIZRELE Va. ((isfib(n) = true) — Fibn ) MR #E Curry-
Howard [f] 4 J5 B Prepy, ] DAV — S s8OS AN S8 1 AN S UL ARE 0,5 2 NS HUE o
A isfib(n)=true FITE B I bR D3R [9] 25 B30 A2 Fib e [1IF B 1.

75 CiC HAgh an R — AN A4 2R Tl B 55— A28 Tt IR A5 30,84 Cic 2R R G820\ Il
A WSETIEETT LR T mT L& T 7 490 G, b — /N 15 fHIE B I (3, fibp fibo (fibp fibz fibo)) MUY AT LUJE Fib 3,40 7]
PLat Fib (142). X Wi @ isfib(3) = true FIE W] I 2 i B true=true AR IR CiC W, KA 50 (refl_equal 4) %
TN AT A=A IR I

T EAT AT ARG Y Fib m B UE B

Prfyy,, n (refl_equal true) : Fibn .

A% L T R WY T b () R 50 2 A AIE WY 00 2R R v ) o B e R A B R W I ) S R A R
KA Prpy, FIZEELE — K2 A (dependent type),Pripy, HI5E 2 NS E R isfib(n)=true T & H — L& n,
EALIEET BREL Preyy KIS 1 NS n LY Prpy #5255 1 NS HL n J5,CIC HIRALR A8 5 2R ES 2 A
SERALN N isfib(ng)=true, M LEIS 58 2 NS EUINCN  (refl_equal true) , T-7& CiC PIRBIR g S H S AL
TP dsfib(ne) B v 5 45 WG T b4 CiC PIRIUR A 358 B RS & (refl_equal true) ISR A& 75 & b=ture.qll
S mo B S22 SR AT B AL AT BB isfib(no) M TH LS5 R R true A4 Prfyy, n, (refl_equal true) 4442 Fib ng [ BH 1,
5 W) Prfyy, n, (refl_equal true) A& —A> RAEAL CiC Ti471 i

Prf, 8 (refl_equal true) : Fib 8 Prf, 9 (refl_equal true) : ill — typed .

H T AN s AN BB R AT R 3 RN B e o AR A T B UE T LA 3 L A P A R ] 2, RT3 ) R 2
AR/ I AT SE R UE B ORI,

23 i it

M) P 8 10 38 04 R B8R T U T 7792 1) X B i < R S il 10 3 U1 R O AN R SR 7 A UE T R TR T R AR DA E
B T (K — 0 20 KR A 3 (K R W T2 el (1) 388 U1 bR 800100 5 3C5(2) 3 U1 bR B8P T SRR D(3) 5 Mok i, 3 )
PR KA BB AE T S A WD PR R 7R v DRT s ) R 500 T B AN S R B A IE W (1 ) 3 3, 0 2 A S 3R ) T IR W R A
.

RIS — AN BE AR GE AN A8 ) R, SR AT SR A AT RE A A 8 23 F 3 ZEOBE U 0y s 3o A, B G o — 9 2 4
PRI AT LA P 328 V1 R B o T 3K Al B0, AR B D7 i AR E Bl i Presburger SRS B2 45 4 4 5 45 4
PR GEAR AT AL P i R, DR et v LR, F A S 4 1 vk
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3 MEREBRZ 2 MEIER

AT A 280 AT HE R Aot 8 328 U o 50 FFD I BA R 3 U VR T B — AN FPCC R4 1% FPCC REER KA R 5
TALUWE S i B R 48 TAL #2248 10 6 A JOARU A8 I 2RI R4 0 15 4 DA S AR A4 1 50 b i A 28 8 i ek &4
KR4 M BEAEX GO ARAE TR A BB I 2 A E g Bl e & . Ui AP e A5 5

TAL T 22 B30 &% 17 76 77 H 5 f 288 RS 7 40306 IR b AT DL 7B L Tl 3 4 o Mg 3 — N RS 725 BRSO F3E W
SRR 25 R B T S AR S R S AR A B R B B Mk AT 22 A E WA IR 1 T 5 HE A B IE B U VT
FPCC R G5 3 FHL AT 45 (2 — ANt R4k (f FPCC R 40, I %25 T FPCC R 48 10 31 23 5 SCRIAIE W 1 4h
F1,5¢ 411 FPCC R 172 M. Coq SEIARAY.

3.1 AITRIBS 2 M4iERR

—ANRT B LA A R S B 3 BTN AL AR A Y R T R HE S AR ERAE TR A, H AL MAL i — MRS
e C A —MHLAPRE IR S B IRESHE C & NI HEFR 5 £ BT 4 i BT VLS IRAS S th F 748 31 R DL
FEF T E02% pe LG Z 88 S0 R E N AE28 B AR r BVEUE w KU R P P 5088 pe 245 1 A RS Hb bk 1) 35 47
A5 H PRALEE AE B AT W AE T I ARAD 22 BT 00 RS FR A WA IR A ML B, 57 A7 4% SCRF SRR P vh B8 430 E 0,9 3
R, 5 peo TR, M ~" M’ RIRHLEE M [ HT AT n(n>0)25. T & ARG 22 4 5 FPCC 455,

(Machine) M = (C,9) (State) S = (R, pc)
(Code heap) C u= {fib* (Register) r n= s
(Registers file) R = {r>w}* (Program counter) pc = f
(Instruction) i w= addu rgry v | move ry rili rg wibgtz r, flj ...

(Execution) M ~" M’ (n is number of instruction)

Fig.3 Machine model defintion
K3 pLE B E X

FE X 1(Safety). WUERMBACT C (1 HAsHLE r] L EA A HAT T £ 82 A A C B 240X 2

i% FPCC Z M2 42 5% A CiC PR
Safety(C) =Vn > 0.3M". ( (C,(R,,pc,))~" M) .

E X 2(FPCC package). FPCC ARG & — MK, 1 A0 82 W PATAE 58 2 AN o0 B 2 L3 2 2is AT

FIIE B, e B 2RI 2 — AMK SR 28 2 (dependent sum type).7E CiC &7~ K
FPCC £(C,Proof) FPCC:xC. Safety(C) .

3.2 TAL#E RS

KA EN I R G2 — NS RN TAL 88 R4, e & 88 5 e A 288 R s 2 52K
YDA B HR BT R A A5 TAL {282 15 v U5 38 E N 1) 4 B,

1 TAL 88 RGP (280 o R B A int S54RI FRE 25 code(D); 75 A7 85 SCAF R e N7 A7 4% r 2
B 22 o B s ARAD RS PR LI AR5 f 3095 4738 SCRF 2R B IR S B A AR HR T 28 8Y code (D) IR 5 1n)
— B A P A I L, 03X B i 43 S (01T 45 A5 4 T2 35 AN I 21 35 A7 28 SCAE P T 5 A7 as BRI 4R 4, ) LA
EAVESE TAL R 40 I BT 45 18 (pre-condition) fC S E0 T o ACAY Hh B G B 464 TR 4

TAL B8R G [0 HE BRI (safe) B8 T AT AT AR5 2 15 22 A Bk T 0 gk 3 4 D 5 09 ) 4 L 4%
(C,(Ry,pcy)) A& 70 A2 RIS FH W (mach) g T — LA R R F T AL 3 NArde4h:(1) A Cm
HKA AL L P (2) AT F AR R SCIE R REHG 1(3) B HAT M54 e ZI 2R AR CAL U (efile) B 5E T R
BIRALE Y HACY R BT A (RIS B 43 0% T o (1 28 28 300 (edhp) 19 75 SUE C Tl fr 2751 12K
B0y 5% T P C A4 A SRR R R W,C = {7} f = C(f) X T RN o] 2 % AL 58 1) TAL &
Mk Coq SEIUACHE, X BN FBEIR . TAL W] S5k (RAIE 1 6L 6 2 < ml S = HE E -+ AR e .
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g

(Value type) T = Int | code(/)
(Register file type) r = {ri, i, gl s}
(Code spec.) '4 £ {f> I}3*
¥+ (C,(R,,pc,)) (safe) YEC YHER: I ¥,CH{I}pc::C(pe) (mach)
Y - Safe C ¥+ (C,(R,pc))
vredom(D).  WERM:ILC) (o Y Edom@).  W.CEOVECU) (g
YER: T Y+EC

Fig.4 TAL syntax and inference rules (partly)
4 TAL SEIYTE e SCH BRI (5 73)
TEIE 2(TAL soundness). 14— MU HE C & BB 82 A HE C i L 2 2 HE 7 CiC HRIR N
V¥ .VC. ((¥ I Safe C) — Safety(C) ) .
IE A < 56 U W] R, PR ] DR, B S X AL AT B 2D AT U 48, O
1 TAL SRASHEN st vl LAUE B AT AT ACRS ) R SR B R PEAR Y 5 BE 3 B AT 45 4 CAT F) 22 A ik Y (H
LA BERHE H 2 AR TR S B0 R 3 TR PR I ] 75 N T4 3 4 Y S R R ) ) 20 B8R X B s AR
P 0 FR) At I A )P T A 88 8O T2 A S PR A 3 77 925 2 T A 3K 28 i) R
3.3 TALEEGERR
T TAL 2R R GE A7 A ) ) S R D B AG 7 5509025, IR 0k £ TALL v fg it 22 4 Mk W Aol o vl SR AL 1.
MR EE 2 W4 09 U7 vk, Al DU 3 UE BR B TALCheck SR AR TAL 28 24 0 I ok 440 3 AR 65 11 22 4 1 iF
1. TALCheck p& £t 24 > Z B AU AE PAMES C o8 210 3R [HE 2 A /R M true B0 false, & LU

fix ick(¥, I, f,C) Zcase C(f) of fix cck(¥,C,¥") Zcase ¥’ of
| addur, 7, = ... | &= true
| mover, r,=... | {f > MUY =ick(¥,I,f,C) and cck(¥,C,¥")
| o= end
end

TALCheck(¥,C) Zcck(¥,C,¥) and ick(¥,¥ (pc,),pcy,C)

XH ) and 7R A RIS R« 578 5L4F TALCheck A% Oy P 28 2 6 38 4 H1 3E 4T 3 A 25 7] LB 1Y
TALCheck FRZUAN 5 (1K J5 [ 1 (2 ' ] LUK 25 AT 3 /N (1) A QAL 3

FHER 2 719 AT 01,8 FH 3 U1 R 50K X I B 005 S 340 U B P T S I .

5|32 1. it TALCheck BRHUR & M — € 75 TAL R4 H e RATIM):

V¥ VC.((TALCheck(¥,C) =true) > (¥ Safe C) ) .
IE A& JT TALCheck BREUI 8 SR JE XHATS AL YE P15 4805 C 1JE47 WU T 44, O
EIE 3(type checking soundness). iy TALCheck pRHUK: & ACHS — & /& 2 4 AR ES :
V¥ .VC. ((TALCheck(¥,C) = true) — Safety(C) ).

IERA e EE 2 FNG | FE 1 SR AT A, O
34 REMIERAREE

AR E—/N4515 2 TALCheck R £8P 5 14 1F B 200 >R A4 325 A0 AT 1) 22 A M 00E W AE ) Prifry; o 8 21
3 HRIE W 0, Pripys B9 v W VC. (TALCheck (¥, C) = true) — Safety(C)) .Priy; 5% 3 MEHCE 1| MSHE
RAGIE P25 2 AN SHURARED C L5 3 AN S HURARD 8 ik 28 RS 2 (1930 B 00 Prfirps 26 501 3R [F1 45 L 2 Safety(C)
A PR IE R I, 1 A D B A (R RE IO 28 2 55 W) 0, Prirgs BB S 3 ANSHOT LU @ A true=true [1IFBH
T, R (refl_equal true).* Prry; B2 TINS5 W5 C J5,CiC 28R B 25t 58 B sh b HE BT H 28 3 S5k
! TALCheck(¥,C) = true .55 J&i 1] AR 8 AGHE (1 22 4> P TIE W T

Prfyy; ¥ C (refl_equal true) : Safety(C) .
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XTAEE RN C, A S BE NS I 1 LG 7 R B A 2, 1 ) 2 e VIR W 504 R A R T DL B
TFT 183 IE Y 0 PR M AN 2 R AR RS PN AR C AR A T 496y L a6 i T30 14 7 35 AR RV PR AR € 8
IR, A [ FLE P (9 P 300, AT AR 24 7 5 AT L 3l ™ 24 485 s U W A AR . 8t 2 e YA W3 002 S ik 1,
BIACHE I 2 75 AU CIC LA 2 4t mT LA 56 A QD 1) 22 4 .

4 % I

FATHE Coq LI T — A58 FPCC R GL MG T A U AW I WAL, H 451 5D & W& 1.Coq 5K
TARRY h 2 T —AN2IE FUSE MIPS A8 K P2 AR T RN — AN o 2% 1K) TAL 28T R G0, B 46 £ 252K T L ¥54T
RIWEELE Coq SEIAAD 1) TAL ALK A 38 (@ S5 WSRO B2, B I — N2 SR & —
% (unification algorithm). X I, iX /> FPCC R 4¢ nJ LU SRAIE BH SE 5 (IVE g B2 7.

Coq &5 AN 7] 5 46038 H 19 22 4 PR IF B HEAT A 2 0 B 0V RE IR 200 LR L6 2. FEL AR 3 V1 o A B 1) JAE o
FH I I8 A 7N E R E AN 2 T B QA PR AR T 245 Ak 5 AR AT AF 5358 4 (1 W, MBI L 528 /4 JFH 4 2 7
3 AR B (100: 1); B AR 338 U BR 4004 70 UIE BH A A 9317 ok — SR B4 1) o 55 T4, AR A A i) ) AT o A A0 #(5:1),
X R Ry 3 BT+ AN R D () N AE B TIE WS 25 390 18 P9 A o FH RS 0 R T 38 2 BE AN K0 P 38 ) e k)
T R WA /N —25(3:2). 24 AR PR AR AR DR IR, A58 FH A% 58 1) 77 4 A A T Y AR H DR e, DR b 30 DA R AT 0 aox B AR
FEASCHR I J7 VR 3 R B TG 1 2 ANKIASE B R 2 R R 3 DA A T8 g T R B R A

Table 1 Coq implementation code Table 2 Test results of an example

F 1 Coq SZIARIY 2 B ACHS Y 22 A UE R R

Module Code (Line)  Definition Lemmas 0ld proof New proof
Machine 1095 26 24 Code Pf. Rec. Fun.
Type system 8195 60 279 Proof size 84 906 B 766B 63 627 B
Type checker 2155 14 28 Check-Time 5.223s 1.096s 54.339s

Others 6303 124 324 Memory 34 948 KB 20 089 KB

Total 18 671 225 666

5 HEXIELLR

5L FPCC R GEALE, Appel %5 A\ I LTAL REE 2% i T AN B 281 Bl (1) Prolog XUKS fift B &% LTAL
FSE A ARIE WIS & fs 2 — A CIB B REF, MA L FPCC RS ML WIR & 88 2% Coq RGH M40 i3 4% A LY
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