0000000000 0000 0000
2010.07.01, O O

01. 0000000 L00000 (expression) 0000000 BNFOOOOOOOOOOOeOOOOOOO
fO0¢00000000000

ex=f|eQf
fa=glg#f
gu=0]1

01-1. (50) 00 L 00000 0Q140 0000 (parse tree) D0 00000
01-1.0 100000000

(@) O
© ) © )
L @ ONNO
010110000 L ©

020120000

00.0Ql1400 e00000000000000000000000000
1.10 ¢y00000000
2.00 ¢00000000
3.¢0 f00000000O0O0O020000000 fO00000000
4. ¢#f000 fO000000000001,3000001#400 f00000000
5. f0 e0000000000030000000 e0000000O0
6. c@f0 e0000000000054000000Q1400 e00000000

gbooobOoboooooboooooo1goboo

OO00COOo00O0Oo0ooooooooooooooDo@l#0od0dbd @I O o0 #000000C0C00CDO
000000000000 0O00O00O0oo@Iun ed000OODOOOD (fO¢g0U0OO0OO)OO#O00OO
OO0000D0g#f00000000# 0000 ¢g00D00OO0O00ODODOOODOODOOODODODOO

01-2. (50)00 LO0OO0O0O 1@QO#140@1 0000 (parse tree) 0O O0O00O

0 1-2. 0 1Q0#14#0@1 000000 20000000

OO0.000000000000D00 1@#140@1 00000000 00O0OO0O0ODOOOOOODOOO
OO000#0 @bo00opooo#00000D0@DOO00OoDOOoOoooooooo

01-3. (0) 0000D0OUO0OO0ODO0OUOOO (¢)DD00O0OO0DOO0ODOODO(@)#IOD0O0ODOOOO
gboocobOobooooboboooobooooobooboooooboobooooooboon



0 1-3. (0@H)#1 0000000000000 0O0#00000000g#f0000000000O0(e)000O
bb0g0oboOoOoOOobOoO0OOoobO0obOOO0obOOobOOoOoboobOOobOoooonDoOoon

en=fleQf
fa=glg#f
g:=0]1](e)

O2. MniCOOOOOODODOOOODOOOOODOOOODOOOOO

int x; /x 0000000 =*/
int g (int w) {

X =x + 1;

print x; /* x 00000000000 00000 %/
return (x);
}
int £ (int y, int z) {

int x;

x =10 + y;

return (g(0));
}
int main O {

x = 5;

print £(g(0), g(0)); /¥ £(C...) 0DO000O00DOOO0DOODOOOOO %/
}

021 (0)000000000000000O0O0UOODOODOOODOOO0O0OOOUOOUOOODOO
gbobooboobooooboboooooboooobobooooboon

0o2-1.000e6, 7,8, 80000000

O0.000000000000 g00000000 x0 (x04000000000000000)00 x0O
0000000000o000o00oDo00O0oD0oUO0D (0D0O0)0 x0000000000D f0000 g
bdbooboboboobbgUUbU0O xOoOobOO0O0OOOODOOODOOODOOOODOOODOOOOOOOOOOOn
ooooooboooooon

022 (60)00000000000000O000O0O0UOO0OOOOOOOOOOOOOOOOOOOODOO
gooooooo1l1oobooobooooooboo

02-2.00000300000(000000000O0O0OO01I000000DOO0UOOOOOOOO0OOOOO
000000000000 0O0oOoOoUooooooon)

0000000000000 000000000000000000 (Access Link 00000000O00O)O
00000000000000000000000000000000000 (Access Link 000000000
O00)000ooo0oOoooood

ob.03000000020000000x=xx1 0000000000 xO0O0OOO0OO0OO0OOOOOOOO
gobobooboobooooboooooooooboooosboobooooobooobooboobobooboboobO xbboboboobogo
goooooo

02-3. (000s5000000100) O0O0OUODOOOUODOOODODOOOOOOOOOOODOOOOO
obooobOoboooooboboooboobooooobobooobooboooooon

g2-300.00000000000O0Oe, 7, 17, 170000000



9 g 9 g

u=0 | —, | u=0 | —» u=0 \ u=0
/ x=x+1 print x /

(global) —’X_S (globa)| "y (global) (global) (global)f ] (@loba) call g |(@loba)
xundefl] "~ x=5 x=5 x=6 x=6 x=6 X=6
_ g g
x=7 u=0 | —» | u=0
f f f X=X+1[ f
p 9 X undef x=16 x=16 x=16
- _ y=6 — |y=6 y=6 y=6
u=0 —>. u=0 \ / z=7 X=10+y z=7 calg|z=7 z=7
(global)| PNt X | (global) return <} @0 cair £ (global) (global) (global) (global)
x=7 x=7 x=7 x=7 x=7 x=7 x=8
print x
Y
9
u=0 \
f return x| f
x=16 x=16
y=6 y=6
z=7 z=7 \
(global) (global)| return |(global)] —» |(global)
x=8 x=8 |9(0) x=8 | print | x=8
f(..)

03 022.000000000000

00. 000000000 g00000000x0000000gO0000000000000000000
0000000gO0000main000000000000 f000000000 20000000000 x00
0000000000000 f0000000000000x0000(030000000000000000
0000000000000000000000000)
02-3:00.00000000000000000s, 7, 70000000
0000000000000000000000001000000000000(00000000000000
000000000000001000000000000000000000000000)
00.0000000000000000

£(g(0), g(0)) 00000000 OONDNDOOOO0D g0)0000000y=g(0) 0 z=g(0) 00000 D
00000000000000000f0000 x=10+y; 000000000y 000000 g0) 000000
000000000000000x000 60000000000000000000¢0 3000 x=10+y; O
0000000000 x000 160000

O000f£0 4000 return(g(0)); 00g(0) 0000000000 00000x000 700000000
000000000000(0O0O00£(g(0),g(0)000000000DN)

0000min0000000 70000000
0000000000000000000miniMLOO0OO0O000000000miniCO0000000000
00000000000 0OmniMLO00O0000000000000000000000000000000



gbooooooobooboboboboooooboobobobobooooboooobOobOob cobobOobOan
000000 1050000000000000000(@OU00000000O000DOO0OO0OUODOOOO
000000000000 00o00ooon)

02-4. (50)C,Java, MLOOODOODOODOODOUOOUOOODODOOOOOOODO0ODODOODOODOOUOOOOOO
gboboobOoboooooboooobooboooooboooobobooooobooooono

000 2-4. 0000000000000 00O0O0O0OOOO0OOO0OOO0OCOO0OOO0OOOOOD(OoO)
0000000000M0O000000 (dereference)00 000000000000 0OOOOOOOOOOO0O
goboooboooboooooooooooooobooooboooobooobooboooooooboobooobooon
gbobobooboooobooooooooooooooooooooobobobobobobobobooboon
obooooOoboooobobooooobooooobooboonoo

02-5(560)000000 (callbymneed) 0000000000000 0O0O0DOOO0ODOOOODOOOOO
goo

0 2-5. 0000000000000 0O0OO0O0OCOOO0O (DO0O0)ODOUDODCOOODODUODOOOUOOOOOOO
oooooooooooobooboooboobo 2000b000000O0D1IDODO0DOOO0DOOODOOODOOOOOO
gooooooogooooooboooobooooobobooboooobooobooooooobooobbooDboggo
goboobooobooboooboo 20000000000 ooooobooboooobooobooobooobogon
boboobOoboooooboooobooboooooboooobooboooonog

gbo.0boobobooobobobooobooooobobobooooooboobobooooboobooboon
goboobooobooboboooooboooooooboobooooooboooooboooboooobooon
gobooobooobooobooooooooobooooboooobooboooboobooobooooobooobooooon
obooooOobooooobobooooboooooboOoboooon
03 00 MniMLODOOOOODOODOOOODODOOOODOO

let rec fib n =

if n = 0 then 1

else if n = 1 then 1

else (fib (n+(-2))) + (fib (n+(-1)))
in fib 5 ;;

038-1.(50)00000000000000O0O00O0ODOOO0OUOODOOO0ODOO (0O fibOOO
00000000O0000o0O0oU0ooOoOooo)0ooooo

031.00000000000000004000000000000 s00O0O0O0O0ODOODOO

O000000000000000000 (pair) 0000000000 O0ODOOOOODOOUOOOOO

let rec fib2 n =
if n = 0 then (1, 1)
else
let x = fib2 (n+(-1)) in
(snd x, (fst x) + (snd x))
in fib2 5 ;;

032 (50)000 fib2000000000000000000000000O0O(COOOO000000
ooo)

03-2.000000000000¢(8,13) 0000

033 (50)000200000000000000 fib00000 fib200000000000000
ooooo



fib fib
o | ] n=a ] oren

fib fib fib fib fib fib fib
n=1]retl n=2 n=2 n=2 n=2 n=2 | ret2 n=1 ret1

fib fib fib fib fib fib fib fib fib fib fib
n=3 | n=3 ] n=3 | n83 | n=3 | n=3 | n=3 | n=3 | n=3 | n=3 | n=3 | ret3

fib fib fib fib fib fib fib fib fib fib fib fib fib
n=5 n=5 n=5 n=5 n=5 n=5 n=5 n=5 n=5 n=5 n=5 n=5 n=5

fib fib
n=0 ] retl n=1 ret 1
fib | fib fib | fib | fib fib L. et 3
n=2| n=2| n=2| n=2| n=2|] ret2] =3 >
(the same as
fio |fib |[fib lfb [|fib [fib  |fib  [ib above) fib
=4 ] n=4 | n=4 | n=4 | n=4 | n=4 | n=4 | n=4 n=4 | ret5
fib fib fib fib fib fib fib fib fib fib
n=5| n=5 | n=5| n=5| n=5| n=5 | n=5 | n=5 n=5 | n=5 | ret8

0403100000

03-3:00.fib0 150000000

OO0.00000000000DOCOO0D00000DOCODO0000DDfib(+2) OO0OOOOO0O fip00
O00fib(m) 0D000O0fib(n+1) 0000 10000000000

OO000fib(0) O £ib(1) OOOO0OD£ib 0 1000000D0£ip(2) O00000fib 0 30000 0£1ib(3)

OO0000D£ib0500000£ip(4) O0O0000fib 0 900000fip(5) OO0OOO0O0Ofiv 0O 156000
ooo

03-3:00.fiba0 6000000

034. (50)20000000000000000O0OOOODOOOOO

0 3-4. fib 5 000000fip 30 2000000000000000000000O+f4v2 500000000
ooooooooooooo

gb. Ofiv2 000000000000 0O0OO0O0O0OO00O0000000000000O000O000O0O0000A0
fir2 0000000000000 0O00O0000000000(£iv200 fib2 00000000 0Osnd00O0O
0000000000000 0000ooOoooooooon)

035 (0)0002000000000000000000000DDOODOOOOOOOOUOOODOO
000000000000 (garbage collection)D 0000000 30000000000

035. 0000000000000 00bO00Oo0oboboobooooooboboobbooboooobooooOoon
gooooboboooobooooboobooobooooooooooboooboooooboboobooooboooobobooon
goooooboooobobooooboboooooboboboooOooboooo

O 4.

04-1(70)000000 (0000000000 OOOOD)0D00U0O0O0OODOOOCOOO 10000000
(information hiding) 000000000000 0O0O0O0OODOOOOOOOOOOOOOOOOOO



U4-1. 0000000C000DOO0O0OO0OOO0ODOOOOO0OOO0MDbDOOOOOODOOOOOOODOObOO0On
0 (d0000o00U000O0U00o0O0U00O0O0OU00O0OU0OO0)000U0000U0O0O0DUODOOUODOUOD
0000000000000000000000000000000000000000 (DoOoO0)ooooo
uboboobOoboooobobooood

gobooboooOoboobooboboooobooooooooboooboooboobooboOoobOooboOoooboOoon
obooooOobooooobooooboooooonoa

04-2(70)000000000000DO0O0OO0O0ODOO0UOOO0OODOOOODOOOOOODOOOOO
goooo

U4-2. 0000000CO0O00OO0O0OO0OOO0OOOOOOOOODOOOOOOODbOOOOOOODOObOOnn
gboobooooboooobooooboboboboboooooboooooooooooboobOoboboboboon
0000000000o000o00o0oo00oU00o0oU0o0OU00o0oDO (DOO0O00)L020000000000000
gboboobooooobooboobobobooooobooooboboooobOooboooon

obO.0o0b0oboobobobobobobobobOobobOOobobobobOobobobooooboooon
goooooooooooobooboboboboboboboboobooboobooooobooboobobOobon
gooooooooooooooboboboboobobooboooooboooooooDobobobOobob oo
goooo

04-3. (v0)0000000O0O0OO0ODOOOOO (method)OOCOOO MLOOOOOOOOOOOO
000000000000000000000000000000M 0000 (dynamic lookup)D 00000
goooooboooooan

04-3.COMLOOOOOUOOOOOOOOOUOOOO (DOOOOOOO)00DODOODODOOUODOOOOO
ooboooboobooooooooboooboobooooboooobooooobobooOoOoooboooooooboogoon
gbooobooooooobooobgobobooboboboooboboobobobooboboobooboobDobOoDboo
0000000000000 000000 (0000000000 0)0D00000D00D0O0DO00O0OO0O
gboboobOobooooobooooboobooooobooooboobooboOoboOoooobOobooooon

05 (10000700200 140)

000000000000 200000000000005000(0010000)00000000

(1) (00000000000)000000000

0. 000000000000000000 (0000)000000000000000000000000
0000000000000000C, Java, MLOOOOOOOMOODOO00000000000000000
000000000000000000000000000000000000000000000000000
x+y000000x0yO0OOOOO0O0OO00000000000000000 +000000000000
000000000000000D000000000000000Lisp0 Ruby 000000D0MMOO000
000000000x +y000OO0O0O0+000000000000000000 xO0y0000000000
0ooooooo

00. 000000000000000000000000000000000000000000 (x+2 ==
1) 00000 x0000000000 (CO00000)0000000000000000000000(000
0000)0000000000000000000000000001+2«30000000000000000
000000000000000000000000000000000000000000000000

00000000000f00000000000000(£(0)==1) 000000000000000000
00000000000000000000000000000000

(2) 00000000000

0.0000000000000000000000000000000000000000CO000000
00000000000000000000000000000000000000000 (00)000000



0000000000000000000000000
000000000 0MO0000000000000000000000000000000 Prolog 00
0000000000000000(MO00000)000000000000000000000000000
000mMOO00 (Prolog000)000000000000000000000000000000000000
00000000000000000000000000000000 (000)000000000000000
00000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000
00.MLO Lisp 00000000000000000000000000000000000000000
0000000 (00)0000000000000000000000000000000MLO Lisp00MmMO
000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000
000200000000000000000000000000

(3) 0000000000000
0.000000000000000000000000000000000000000000000000
000000000000000000000000000000000000 (00000000000000
0000)00000000000000000000000
00000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000
00000000000000000000000000000000000

(4) 0000000

0. 00000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
COJava00000000000000000D0000000D000000000000000000000
00O0OMLOOOOOODOOO0000000O0O0O000000000000000000000000000
000000000000000000000000000000000000000000000000000
000000000000000000000000000



