00000000 00000000 (00) [Doo0ooooog]
0000 (000Doooooo)
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1 J0000;0000000 [DDOO]

000 (int0)000000O0 (float0)00O32bit 0000 64bit 00000 0D0O0O0OOODOODOODOOODOODOOOODOO
0000000000000 0o00oooo000o0ooOo0bL000o0O0000o0O0O000000D LispOO0OO0OOO0OOOOOO
bignum 00000000 (bignumber000)00000000D00DOO(DO0DO0ODODOOD)000O0O0ODOOOOOODOO
ooboooooog

oooooooooooooOoOoocoOooOooooooooOoOoOoOoOoOoOoO0oOooooOoDooOoOOOOO0O0O0OooooOO9bO0bOnn
gobooooooooooooboooboooooooooooooobooooboOoOoooooooooboOooon

00008141592653 0 000000000000 0O0OO0OO

[3; 5, 6; 2; 9; 55 15 4; 1; 8]

000000000000 (DDL)D000000000O0LO0D0O0O0DOUO00DO0ODO0DOO0DDODO0ODOUOUOOLODO
0000000000000 00DDO0oO0OoDooDO)
00000014142136 000 0000000000000 0000O0O0OO0

[3; 5; 65 2; 9; 5; 1; 4; 1; 8]
6; 55 3; 15 2; 4; 1; 4; 1]
00O0oo0o000oooo
[9; 10; 9; 3; 11; 9; 2; 8; 2; §]
0000000000000000000000 900000000000000000000000
[9; 0; 05 4; 1; 0; 3; 8; 2; §

gobooobooooooocoOobooOoooocooboooo
gooooooolooooooo ooo 9poODOOOOO10000000O0O0DOODOODOOOO 100000000 R-1
ocoooooooOxg,z1,---,z, 0000 R-10000000000O0

[o; 215+ 5 ]

0000000000xz+2:R+2R?+...2,R*00000000000000000000000000 2,0 000000
00000000000 00000000000000 (00000000 []o000)
ROODOOOOOO0O0OOD00DN0D0000D00000000000000B000000000000R=10000 (10
040)0000

0ooo (A)

(A—l) Jdddooo0oddoooo 1000000000000 00doooDdddD vi_addl DOO0OOOOODOODOOO 9
00000000000 R-10000000D00(ROODDOOUODODOOOOODO let r=10000000000000
0000000000000 00O0O0D0OROUODOODUODOODOODOODODO)

0 (R=10000): bi_addl [9; 8; 51 8 = [7; 9; 5]
000 0ooooooboobobobobobobbbbddddddoooooooooooooooooon

10000000000 (R+1)?2<maxint 000000000



a ™
(x OO0O0000O0O0OCOO000O0DOocooOooooooO «)
let r = 10000 ;;
(* bigint OO int list DOOOOOOOO x)
type bigint = int list ;;
(x OO0O0O0O0DoOooOog =)
let rec bi_addl bl n =
if n = 0 then bl
else
match bl with
[ [l =
if n < r then [n]
else (n mod r) (bi_addl [] (n / 1))
(x n > r Q000000000 0000D0000C0O *)
| h::t —
let v = h + n in
if v >= r then
...... oooooooooo)
else
v t
= /
(A—Q)DDD[IDDDD[I 2000000000000000000O0 vi_,addOOODOOO
0O (R=10000): bi_add [3; 4; 5] [2; 3; 4; 2] = [5; 7; 9; 2]
0O (R=10000): bi_add [9; 8; 5] [2; 3; 4; 2] = [1; 2; 0; 3]

000: 0000000000000000000000
(00oO0)ooooooo

bi_add_carry UOUOUODOO carry OO DO O0OO0OOO0OO0OO




a ™
(x OO0O000D00O0CC0OO00000Ox)
let rec bi_add_carry bl b2 carry =
match bl with
| [] = bi_addl b2 carry (x OJOOOD0OOO0O x)
| hl::tl1 —
begin
match b2 with
| [] — bi_addl bl carry
| h2::t2 — ... ODOODOOOOOOO)

end

(* bigint OO0O0O0O x)
let bi_add bl b2 =
bi_add_carry bl b2 0 ;;

(x OO %)
let bigintl = [3154; 519; 6101; 21; 9485; 51; 1000; 4401; 101; 88101 ;;
let bigint2 = [6184; 5103; 3181; 11; 1032; 4919; 9999; 4910; 10181 ;;
let bigint3 = bi_add bigintl bigint2 ;;
N J

00 (000 begin ...end 000000000 ): OCaml 0 match D0 Omatch 00 0000000000000 OOOO
gooogoogooooooooooooooboobooboobobobobobobobDobDobLOobOOobOobOobOooon
0000 begin...end 000000000

00000000000 0000dd matchOOOOK1::t1 00000 match b2 with ... 0000000000000 O0O
(match bl with 000000000)000000000C00O00OLO0OLD0OOODODO0ODOOU0O0D matchODOODOO
begin ... end OO0 OO DO0OO

; ™
match bl with
[l =
match b2 with
1] = ...
| h2::t2 — ...
| hl::t1l — ...
\ J

(A-3) 0000000000000 DOUO0OD0D0O0O bi_swbOOOO0OPi_swb 00000 OODOOOOOOOODOODO
JdoddddooDooOoo0oddddoooodddoooDobOo0ddddoDoOOo0dddooDoDooOoDOo0oOoOoOooon
0000000000000 faillwith O0OOOO00O0O0O
0O (R=10000): bi_sub [2; 3; 4; 2] [9; 8; 5]= [3; 4; 8; 1]

0 (R=10000): bi_sub [9; 8; 5] [2; 3; 4; 2] =(000D)

(A-4) D0D000000000OIt0000 NOOOODODOUOOODOOO0OD bimull 00000000000 0O0OO0O0<SN<R
gooooooo
0O (R=10000): bi_mull [2; 3; 4; 2] 5 = [0; 6; 1; 2; 1]
000:00000000000000D0(0000D000 carry 0D 0ODOOODOODOOODOODOODOO)



(A-5)

(A-6)

4 N

(*x bigint 0 int OO0 =)
(x 00000 0 <=n < r 00000 %)
let rec bi_mull_carry bl n carry =
match bl with
[l =
if carry = 0 then [] else [carry]
| hl::tl1l —

let bi_mull bl n =

bi_mull_carry bl n 0
- /
0000000000000000000000 bimul 00000000000 bimullO00000000O0)
0O (R=10000): bi_mul [2; 3; 4; 2] [5; 4] = [0; 4; 4; 9; 0; 1]
000 int0000NOODDOOOODOON! (NOOD)DDOOOOOOO bi_factO0OODO0100000000000
000000000000000000
[2017/7/1400] 0000000000000 1000000000N!O0NOOOOODODOOOOOOOOOOOO0
0ooooooo
00:0000000000000Caml0 UnixO0ODOOOODOO0OO0O0 timeO00O00000timed0000000TAO
000 (00000000)0000000000000000000000000000
0 (R=10000000): bi_fact 10 = [8800; 362]
O (R=10000 00 0): bi_fact 15 = [8000; 7436; 3076; 1]

[2017/7/1400] 00000000 bi_ml 0000000000000 0000000000000000000000
000000 0Fibonacci D000 NOOODOODOODOO (fib(1)=fb(2)=1 O fib(n+2)=fib(n)+fib(n+1) D000
0000000000000000000000000000000)

2 00000;,000000 [0OoOO]

cooboboooooooooocoboooooooon

[3; 5, 6; 2; 9; 55 15 4; 1; 8]

gbooooobobooooboobooboboooobUobgbodriswp 00O O0OooooooboboboobooobooDg
0000000000000 0O0O0O000DO0O000D00000D000DO0DO00DO000DO0ODOD0O0OD(DODODOOOD
O0000000)D (tupleD0O0OO0)0000DOOODOO

gobgooboobbooboobo




-~

 0OO00O0O0O =*)

(x int x float OOOOO x)
let pairl

= (10, 3.14)

rr

(*» OO0O0D0OD0O0OOOOOO0OO0O x)
let f x

match x with

| (p,a) — (float p) *. g ;;
let f pairl ;;
let _ = £ (20, 2

(*» JO00O00 OO000OO00O00O000o0o000 )
(» OO0O000 f£2 0000 £000 %)

let f2 (p,q) =
(float p) *. g ;;
let £f2 pairl

\

20000000030000000000000C0C0
/

(x OO0 x)

let triplel

(¥ int * float *x string ODOOODO =)

= (10, 3.14, "abc") ;;
(*» OO0O0D0OD0O0OO0DOOODOO0O x)
let g x
match x with
I (pra,_) — (float p) *. g ;;
let = g triplel

rr

(+» JO000O0O0COCOO00O0ODOOCOOOOOOooOn )
let _ = f triplel

rr

(+» 000000 OOO000ODODOCOOOOOOODooOO x)
let = g pairl

rr

\

%
goboooboooboooboooboooboboooboboobboobboobboobbooobooobooobo
true/false 00000000000 bigint00DDODOO0ODOOODOODODOOOODO




a N
(+* 0000000000 =)
type signed_bigint = bool * bigint ;;

(*» OO0D0O0D0O00 =)
let exl1l = (true, [3; 5; 6; 2; 9; 5; 1; 4; 1; 81) ;;

(« OO0DOOO0OO0O =)

let ex2 = (false, [3; 5; 6; 2; 9; 5; 1; 4; 1; 81) ;;

\_ J
goooooOo200000000

 OO000O0DO0OO00O00O00OD0O 2%)

let ex3 (true, []) ;;
let ex4 = (false, []) ;;

goboobodoboboobooobooboooboon

0000 (B)0ODOOOO

(B-1) D0D0DO0D0ODDO0ODDOD sbi_add 000 sbi_sub 00O O0DO0O(shi D0DOOO signed big integer 000000

I:IDDEI)

a N
(*» OO00000000D0ODOODOO00 r =10 OO0O %)

let testl =
sbi_add (true, [3; 7; 6]) (false, [5; 2; 91) ;;

==> (false, [2; 5; 2])

let test2 =
sbi_sub (true, [3; 7; 6]) (false, [5; 2; 91) ;;
==> (true, [8; 9; 5; 11])
N )

(B-2) 000000 ODOODODOOD sbimul OOOOODO
000: 000000000000000000000000000000 P i_ml 0000000000000 00O(00
0000000000000 0000000000000000 bigtDODOODO bimulOOO0OO)

3 00000,;,00000 [0000]

goood0ooO0o0ooOoO00oOo0U0oDOoO0DOO00OOoU0UDOO00DO00DOD™CUODOOD OODO R-1DODODODOOODOOODO
ooboOooooooooboOooobOo ~O0ODOOOO0Y90O0OO0D0O0OODO

3; 1; 4; 15 5; 9; 2; 6; 5; 3]
00000000000000000000000000000(0000000000000000000000000000)

0000 (C)00o0ooOO




(C-1) e=1+1/11+1/21+1/3!+---+1/n!+.--- 0000000000e000000000000000O0
(C-2) 7/4 = datan(1/5) —atan(1/239) 0000000000 000000000000000O0
000 atan0 arctan(tan 0000) 000000000 Oatan(z) =2z —23/3+2%/5 —27/7+2%/9—-.- 0000
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