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research
 club

join       now!

suzu!
come
help
me
hang
these
up!

what?
me?

yeah!

it's
because
you have
the
highest
UMA en-
counter
rates!

I'm leaving..

Pay 
attention,
okay?

meow!

Mirin...Mirin



huh?

Meooow!

meow!

waaa!

hya~
Uhhh..

Are you
okay?

I'm fine

That was a
loud noise
though,
right?



I'm
fine!

but...

It's just
a 

scratch!

okay...

by
the
way,
is
that
your
cat?

Mirin?
the co-
mmunal
cat?

can
I
pet
it?

yeah..

But
excuse
me!
I'm
Lico.

Ah, nice
to meet
you Lico.
I'm Suzu

Suzu! the
world is
in danger!
We have to
do some-
thing!

..Is it
because
you hit
your 
head
back
there?

NO!



what
I 
mean
is..

I'm just 
a god 
that
happened
to pass
by, right?
Already
it will
happen
soon..

This towns
rising 
water 
levels 
have
triggered
the 
Earth's
submerg
-ence

what?!

For now, 
Suzu.

Take 
this.

This is 
a tech-
nical
book.
How 
am I
suppo-
sed to
use it?

This is a 
unique item
that escaped
that cat's
GetREWARS

take
this
book
as 
a
token
of my
gratitude

AND
USE
IT!

Will
you be
able
to 
learn
from
the
past
and 
find
a way 
to do 
something?

Translators note: I have no idea.



But
this
is 
a
comp-
uter
book..
.....

Suzu...
If you try
your best,
you can
take down
a tiger
with a 
sponge,
  right?
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*Introduction*
While Lisp has many meanings, here I 
intend to cover Common Lisp. 
Nonetheless, the foundations of 
the different kinds of Lisps are 
similiar, so please don't say things 
like "I want to do Scheme, so I'll 
 leave" > <

The rest of this page will briefly 
cover how to install a Lisp 
implementation. If you've already 
prepared your environment, please 
skip this section.

*Implementation Installation*
There are many implementations of Common Lisp. 
The only one I recommend to beginners is CLISP, 
because it runs on many platforms, and has an 
easy-to-use interactive environment. On Windows, 
you can download the binary from the win32 link on 
the official site [1]. On Mac OS X, *BSD, Linux, etc. you
should be able to install them from your 
package manager.

To the people who say "In any case, 
I want to write high-speed running 
programs!", I recommend SBCL. If 
you try your best, you can write 
programs with speed that won't 
even lose to C. For more details, 
please see the official site [2].

[1] http://clisp.cons.org 
[2] http://www.sbcl.org 



Parentheses are Friends

LISP has
a lot of
paren-
theses,
doesn't
it..

Don't
worry
they
are
our
frie-
 nds!

I don't really
get it, but..

Paren-
theses
wrap
every-
thing 
 up!

they
have
such
tend-
ern-
ess!

uh-huh!

  if 
that's 
true..

guess it
can't be
 helped
  then..

Does everybody like 
parentheses? Lisp programs 
have a great number of 
parentheses appearing in 
them. As opposed to the 
many people who accept 
Python and Haskell, which
have few parentheses and 
meaningful indentation, 
there are unfortunately 
many who reject Lisp with 
its conspicious amount of 
parentheses. The appearance 
of many parentheses might 
be difficult to approach, 
but in friends, content, 
not appearance
is what's 
important.

;; a program that searches  
;; for the factorial of n. 
;; aren't there many busy 
;; friends?
(defun fact(n)
 (cond ((= n 0) 1)
       (t (* (fact (1- n))
             n))))



Decreasing Friends

In 
LISP,
1+2 is
written
as
(+ 1 2)

The 
paren-
theses
came
out
so 
fast!

1+2+3
is
like
this!

Isn't this
already
too
many
paren-
theses?

Like
this,
for
Suzu!

here!

If it's
this, it's
easy
to
read!

  but
 our
friends 
 decr-
 eased

Since many Lisp 
implementations provide an 
interactive environment, you 
can test Lisp right away. Just 
write the program you want 
to run and press Enter. It's 
easy, don't you think? If you 
input (+ 1 1), 2 will come out. 
If you input (+ 1 2 3), 6 will 
come out. (+ (+ 1 2)3) is also 
the same, but it's easier to
read with less parentheses. 
More friends isn't always 
better, right?

;; when calculating 
;; 1+2+3, there are two 
;; situations to 
;; consider: adding 1 and 2 
;; first, and adding 2 and 3 
;; first.

;; calculating (1+2)+3
(+ (+ 1 2) 3)
;; calculating 1+(2+3)
(+ 1 (+ 2 3))

;; when the sum is the
;; same regardless 
;; of where you 
;; start from, you 
;; can write it like this:
(+ 1 2 3)



Inland Sea
 for
subtra-
ction,
multi-
pli-
cation,
and
 divi-
 sion,
   ..

If 
you 
use 
- * /
then 
it's 
the 
same
as
addition

is

it's exactly
    120

also gives an
answer, right?

that's excessive...

LISP is 
different from 
commercial
calculators in 
that area, since 
it's generous, so 
it can display 
even very
big numbers!

You can freely try easy 
calculations like this. 5*4/2
becomes (/(*5 4) 2). In Lisp 
you can also use fractions. 
You can calculate 8/6 as 
(/ 8 6), and the result is 4/3 
(it will reduce a fraction to 
its lowest terms!). By the 
way, if you try and do the
calculation that Suzu did
(88..89 * 99..99), you can get
a good feeling.

;; * Since everything from ; to
;; the end of the line is 
;; ignored, it adds the effect 
;; of the program on the side. 
;; (It's okay to not write 
;; anything after the ';' )
;; 1+1/3:
(+ 1 (/ 3 3)) ; => 4/3

;; using decimals 
;; (not fractions):
(float (+1 (/ 1 3))) ; => 1.34
;; the square root of two:
(sqrt 2) ; => 1.4142135

;; you can also use
;; complex numbers:
(sqrt -1) ; => #C(0 1)



Ultra Ancient Civilization

In 
the
end,
what 
can
you 
do
with
LISP?

You
can do
anything

Make
games 
or
OS's, 
or 
save 
the 
world.

How
can
you
save...

It's 
because
LISP is
an 
OOPArt
that
ancient
people
left
behind.

TN: OOPArt = Out-of-place artifact, refers to a historical object found in 
an unusual context "that could challenge conventional historical chronology".

Since in 
Japan in 
Kyoto 
there are 
traces of 
the ancient 
LISP
civilization,
but there
are also
traces of
LISP being
used on
mars!

wat

For historical reasons, there 
are many introductions of 
Lisp as "a language for AI*", 
but actually you can use it 
for many different purposes. 
There are also people who 
say "Lisp is only used by one
type of person", but in fact 
an expansive class, from 
middleschoolers to old 
people use it. Ah, if you know 
any elementary schoolers 
who are using Lisp, please get 
in touch.

;; calculations with fractions
;; are exact:
(+1/3 1/3 1/3)           ; =>1

;; calculations
;; with decimals
;; have measur-
;; ement error:
(+ 0.3 0.3 0.3) ; => 0.9000004

;; the result of dividing whole
;; numbers is a fraction:
(* (/ 1 123) 123) ; => 1

;; the result of dividing
;; decimals is a decimal
(* (/ 1.0 123.0) 123)
; => 0.99999994

5

*note: AI stands for
'artificial intelligence'



To get back the
thing that cat 
took, Cudders
are important!

cudders
are
round,
with a 
fleece
body
and
long
tail.

woah!

where
are
they?

we're
gonna
catch
one 
now!

we can
catch a 
cudder by
putting 
some
bread in a 
pentagram

very
eerie
...

they 
gather
around
the
bait, and
then
we'll
 capture
   them

what's
the
penta-
gram?

..usually

except..
doesn't
seem 
like
the 
cudders
are
coming..

huh?



I made
a
spelling
mistake?!

don't
give
up!

since we
can't
really
trust
the trap,
let's
just go
find one!

I'm
starting
to not
really
trust
Lico..



how to
catch a
cudder

① put some
bread in the
place where
there seems
to be 
cudders ....
then it's this
way. 
  that's all! 

Ahh! an 
unseas-
onable
japanese
wolf-

w
a
h
a
h
a
!

So I'm
trusting
the rest
to you,
suzu.
(it's
scary!)

Cudder-
catching
is
difficult
..though,
isn't the
japanese
wolf
extinct?

w
a
h
a
h
a
!

w
a
h
a
h
a
!

some-
thing's
bitten.

oh!
look!
it's
a

cudder!

I
wasn't
caught
by
this
bait

you
were
caught!



any-
way,
it's
good
that
we 
found
a
cudder

we 
found
a
cudder
so
soon,
too

huh?
what
should
we
do......

untrustworthy
trap

bread! bread!bread!bread!

part 2!
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  Manga Guide
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*Programs are Expressions*
In Lisp, programs (or more 
correctly, parts of programs) are 
called "expressions". Until you are 
experienced, it might be good to 
replace "expression" with "program" 
while reading. The important 
property of expressions is that the 
parts composing an expression are 
also expressions (subexpressions).
since (+ 1 (+ 2 3) is an expression, 
one of its parts, (+ 2 3), is also an
expression. Moreover, even 1 and 2
are expressions.

*execution is evaluation*
in lisp, running a program is referred to as "evaluating 
an expression". In other words, running the program 
(+ 1 2) would be called 
"evaluating the expression (+ 1 2)".

*The result of execution is the value of an expression*
if you evaluate the expression (+ 1 2), you will get the 
result 3. this result of executing the program is called
"the value of the expression (+ 1 2)".

*subexpressions also have values*
expressions have values, but sub-
expressions also have values. 
considering the expression
(+ 1 (+ 2 3)), the subexpression
(+ 2 3) has the value 5, and the
expression 1 has the value 1. if
you input 1 into your interactive 
environment, you can confirm that
the value of 1 is 1.



american
in lisp, 
there's a 
container
called cons 
that you 
can put two 
 things in.

make 
a 
cons
with
1 and 
2 in 
it 
with

(c
o

n
s

 1
2
)it be-

comes
  the 
    value
    (1 . 2)

to take 
out the
first 
thing in
 a cons,
   use car.

car..
why
a
car?

because
cars drive
on the left 
side of the
road!

A cons is a box with two
items in it. the expression
(cons 1 2) makes a cons with
1 and 2 in it. this displays as
(1 . 2). Though there are
parentheses here, please 
note that this is not an
expression (program), but a
value (result of execution).
the left side of an
expression is called the car,
and you can take its item out
using car.

;; make a cons
(cons 1 2) ; => (1 . 2)

;; take out the car of a cons
(car (cons 1 2)) ; => 1

;; (1 . 2) is not a valid
;; expression
(1 . 2) ; => ERROR!



Many car accidents
to
take
the
sec-
ond
item
  ...

...
out
of
a
cons
use
cdr

like
this

...it
pretty
much
opens
it,
but
why
cdr?

it's 'cause 
a cudders
is a vehicle
that drives 
on the 
right side 
 of the 
    road, 
  of 
    course!

Cudders 
are 
the
superior
vehicle
ridden
by
the 
people
who
mastered
lisp!cudder!

the right side of a cons is 
called the cdr, and you can
take out its item using cdr.
since the cdr of the cons is
made with (cons 1 2) is 2, the
value of (cdr (cons 1 2)) is 2.
incidentally, there is an 
urban legend that "car" is an
abbreviation of "contents of
the address part of 
register", and "cdr" is 
"contents of the decrement
part of the register".

(cdr (cons 1 2)) ;=>2

(cons (cdr (cons 1 2)) 3) 
; => (2 . 3)

(cdr 
  (cons (cdr (cons 1 2)) 3))
; => 3

(car (cons 1 2)) ; => 1

(car 
  (cons (car (cons 1 2)) 3))
; => 1



Matryoshka
since we 
caught a 
lot of 
cudders,
should
we hand 
them
out to
 others?

 a
lot
of

cudders
 ...

now that you
mention it, you
can also put
a cons in a 
cons,
     you know.

in that 
case, to 
take out
a cons 
in a
cons, I
wonder if
you use
car or cdr
twice..

its full
 of 
cudders

that's
right!

if the cudders
multiply,
nobody will
be happy...

if you evaluate expressions 
like 
(cons (cons 1 2) (cons 3 4)),
you can make conses with
conses in them. of course, 
you can also make conses
with conses with conses.
if its hard to understand,
it might be goo to look
at this picture:

(car (cons (cons 1 2)
                  (cons 3 4)))
; => (1 . 2)

(cdr (cons (cons 1 2)
                  (cons 3 4)))
; => (3 .4)

(cdr (cdr (cons (cons 1 2)
                          (cons 3 4))))
; => 4



cat senpai

is 
that
a
white
tiger?

isn't
it 
cute?

I'll
capture
one
for
you,
so
please
lure
out a
tiger!

What
a
nice
kid...

za-

me-
oww~

just
like
a
cat!

'cause
it is a
cat..

it's true..

White, like a white tiget. White,
like a blank space. In the last
section, we used an
expression written on 
multiple lines. Since lisp 
treats multiple consecutive
spaces, tabs, or newlines as
one space, when there is a
lot of stuff between
parentheses you can add
some newlines to make it
easier to read.

;; calculating (1+2)*(3-4)*(5+6)
;; on one line
(* (+ 1 2) (- 3 4) (+ 5 6))

;; on multiple lines
(* (+ 1 2)
   (- 3 4)
   (+ 5 6))

aerobraking!



I'm
back!

  so,
what
have
you
been
picking
up 
these
days?

how
did
you
know!!

probably
a half,
didn't you
just tell
me?

what
did
you
pick up?
a 
blue-
tongued
lizard?

Uh...
a
god?

I'm  never
unable to
eat even
rotten 
oranges



ama-
zing!
a
green
tent-
acle
god!

a
word
for
a
per-
son.

what
place
are
you
the
evil
god
of?

that's
not
an
evil
god,
it's
a
cudder!

who
are
you?

oh,
nice
to
meet
you,
god.

how
do
you
know
lico?

Well,
since
it's
half,
right?

amazing!
a little
girl and
god! I
wonder
what
blessing
this is?

a
god
came!

very
calm



all
right!
onE
card
Left!

one
step
away!

D
O
B
O
N
!
!

sweet!
dobon
returned!

..how
were
both
cards
13..

I wonder if it's
because she's 
that kind of kid?

okay,
okay,
don't
gods
eat
tofu?



why
tofu?

how is
it?

ordinary~

speaking
of which,
what did
you come
here to do,
          lico?

well,
actually...

The
  Manga Guide
     to

LISP

Part 3!



Errand-runner

repeating
expres-
sions over 
and over
is kind of 
difficult, 
you know?

shake!

that's why
you should
use functions!

(defun 5jyo (n)
     (* n n n n n))

TN: '5jyo' means 5th power

if you write what
 you want to do in a
function, then wrap
the functions name
in the parentheses

(5jyo 2) -> 32
(5jyo 3) -> 243

functions
do their
work
when they
are
surroun-
ded by 
 friends..

I love
friends
!

When you want to do the 
same calculations over and
over, you should make a 
function. Functions are made
like this:
(defun function-name
  (function-arguments)
     (what-you-want-to-do))

when you put the functions
name in parentheses, "what-
you-want-to-do" 
will be evaluated. 
We'll give a more 
detailed explanation 
later, but let's 
briefly look at
different functions

;; area of square function
(defun sqare (x)
    (* x x) 
;; area of triangle function
(defun triangle (w h)
    (/ (* w h) 2))
;; area of circle function
(defun circle (r)
    (* r r pi))

;; using the above functions:
(square 4) ; => 16
(triangle 5 6) ; => 15
(circle 2) ; => 12.566
 



Invoking

putting a 
function's
name in 
paren
-theses
and 
making
it work..

is
call-
ed
that

calling a function

(5jyo 2)
is calling
the 5jyo
function

now,
atta-
ching
a
number
....

is
call-
ed
this

arguments

(5jyo 2)'s
argument
is 2

and
then
the
result
of
a
funct-
ion
 call
   ....

is
like
this

a function's result

(5jyo 2)'s
return 
value,
or result,
is 32

the return
vallue of 
a function
is also
called the
value that
the function
   returns

I'll take
the above
three
panels
and make
vocabulary
   cards~

oh

aight!

Let's look again at how to 
make a function.
(defun function 
  (parameter-1 parameter-2...)
     function-body)
next, function invocation:
(function 
    argument-1 argument-2...)
When you evaluate this expre-
ssion, first the arguments 
are evaluated. Then, the 
actual function is called,
and the functions body is
evaluated. when this happens,
the values of the parameters 
become the values
of the arguments.

;; make a function called add
;; add has parameters x and y
(defun add (x y)
    (+ x y)) ; => ADD

;; pass the parameters 1 and 2
;; to add in an environment 
;; with x's value being 1, and y's
;; being 2, (+ x y) is evaluated,
;; and the function returns 3
(add 1 2) ; => 3



octopus also live here
the 
things
you've
used up 
until 
now, like
+ and
cons,
are also
funct-
ions

function 
names and
arguments
are wrapped
in
parentheses

ah~

(cons 1 2)

function

arguments

huh?

the 
number
of argu-
ments
that + 
takes
isn't
fixed?

function callno. of
args

2       (cons 1 2)

2       (+ 1 2)
3       (+ 1 2 3)
4       (+ 1 2 3 4)

that's
cause
+ is a
big-
hearted
function,
right?

i'm 
small-
heart-
ed!

The things appearing so far:
+, -, *, /, float, sqrt, car, and
cdr are all functions. many
functions take a fixed number
of arguments. for example,
cons takes 2, and car and 
cdr each take one. however,
+ and * take 0 or more, and -
and / take at least one
argument. the details of
making functions like this
will come later.

;; a slightly different example:
(+)    ; => 0
(*)     ; => 1 
(- 2) ; => -2

;; function taking 1 or 2 args:
(defun inc (x &optional (y 1))
    (+ x y)) ; => inc

;; passing 1 or 2 arguments:
(inc 5) ; => 6
(inc 6 7) ; => 13



something something

since
things
wrapped
in paren-
theses
are a
function
call,

defun
is
also
a
func-
tion?

  defun
 actually
 isn't a
 function.
there
are 
special
forms
that
don't
evaluate
their
arguments

tiger~

look at
this exp-
ression
and try
to
under-
stand.

it
eval-
uates
its
argu-
ments,
okay?

(+1 (+2 3))
      
(+ 1 5)

6

defun,
which
does
not do
this,
sure is
special!

i'm
quite
normal!

in function call expressions,
the arguments (in order from
the left) are evaluated, but
in defun expressions the
arguments are not evaluated.
this is because defun is not
a function. other than
functions, the things that are
enclosed in parenthesis
include special operators 
and macros. these latter two
things don't evaluate their
arguments. defun is a macro.

;; the function print, 
;; which displays its 
;; argument and then 
;; returns it in 
;; addition to its 
;; value, it prints 3
(print (+ 1 2) ; => 3

;; see that 3 and 7 are disp-
;; layed by print, and the
;; arguments of the express-
;; ion are evaluated
(+ (print (+ 1 2))
    (print (+ 3 4))) ; => 10

;; the special operator quote
;; returns its arguments 
;; "unchanged"
(quote (+ 1 2) ; => (+ 1 2)



pneumatic
trough

please take
freely

about
   3!

*using files*
once you've made a function 
once, you can use it many times,
but after you restart your
environment, you'll have to 
remake the function.
if it's difficult to input the same
function so many times, you
should use a text editor to
write the function into a file,
then load it from your 
environment.

;;; /usr/home/zick/test.lisp
(defun add (x y)
    (+ x y))

(defun inc (x &optional) (y 1))
    (+ x y))

once you've created a file as mentioned above,
when you evaluate the expression
(load "/usr/home/zick/test.lisp)
you'll be able to use the functions
add and inc. on windows os,
remember that it's important
to input "\\" for "/" instead.



suzu
meets
lico
while
cha-
sing
a
cat

the world
is in
trouble
and your 
power
may be
important!

Lico was
a god

In order
to 
recover
the item
that 
will save
this town,
lico 
caught 
some
cudders

and
then...
lisp

there
was
lisp.

reference
book

 that was a
summary
of what's
happened
until now
in the manga
guide to lisp.

well, 
see you
 tomorrow~



the
next
day

yester-
day,
weren't
there
strange
crea-
tures
being
caught?

were
they
UMA's?

yeah,
that
is
right!

Nu

would
that
be
this
kind
of
face?

NO!!

Cudder!

this
face
....

lico, 
you
really
stand
out at
school
during
  lunch!

you
no-
ticed
too,
wa-
kana?

just in 
case, I 
need to 
put up a 
border
so that 
no one 
higher
than 
third-
years,
except
suzu,
can see
me

.

.

.

.

flashback
to being
enveloped
in an 
orange 
light

sorry
for
spa-
cing
out
there!

Uwa!
UZA!



sorry
for 
being
so cute

which
is
cuter?

aya-
tan?

what's
a
tan?

elem-
entary 
school-
ers can
see you,
but if
a bad
situation
makes
you
drink
medicine..

nooo!
its a
misunder-
standing!

just stop
it!

even so, since 
aya has the
ability to see 
the superna-
tural, even 
though her
grades suck,

I think she 
can see you.

so-
rry...

that's
unex-
pected.

yup..

can't you use
your head
and do
some-
thing?



ooh,
that
actually
suits
you,
lico!

this
should
do 
for 
now!

to-
tally
fits..

but
any-
way,
that
cat
that
came
here-

the
one
suzu
was
cha-
sing?

yeah

oh 
hey,
are
you
okay?

I wonder
if that
cat is
okay...

do
you
mean
kan-
zaki?

The
  Manga Guide
     to

LISP
part 4



*Expressions and values*
one of lisp's interesting traits is
that you can make "programs that
write programs". This feature is 
called a "macro", and to demon-
strate its power, this section will
present an easy way to use eval.
eval is an expression-evaluating
function. for more details, please
read the sequel manga.

t                               
                               *read and eval*
                               before they are loaded into your
                               interpreter, expressions are just
strings of characters. when they are loaded into
your interpreter, they are turned into unique internal
representation. then, this is evaluated. sometimes
people misunderstand and think that it evaluates 
strings of characters, so please be careful. 
shortening your functions' names will not change
their execution speed! because of this, you can think
of lisp as evaluating lists. in fact, in lisp there is the
function read, which accepts input (Strings of char-
acters) and turns it into a list, and the function eval,
which accepts and evaluates a list.

*evaluating input*
(print (eval (read)))
when the above expression is evaluated, the inter-
preter waits for input from the 
keyboard. if you input an
appropriate expression, it 
will display its value.



Fountain of wisdom

what
were
you
doing
with
suzu
yest
-erday 
     ?

we
were
talking
'bout
lisp.

wtf

a pro-
gramming
language?
my grandma
told me
the one
that prints
hello world!

yep

oh~

if you
put a
quo-
tation
mark,
its
value
 is
  itself
      ? 

you
know it

um, is that
what you're
using now?
the lisp
language?

in
english
please!!

if you put a quotation mark
in front of an expression,
the expression becomes that
value. in fact, the expression
'expr is an abbreviation for
(quote expr), and quote is
a special operator which
returns its argument
"without evaluating it". the 
value of 
'helloworld,helloworld
is called a symbol type
(variety) value, while numbers
and cons come out the same.
using a quotation mark is
called "quoting"

;; get a symbol
'lico    ; => lico
'suzu   ; => suzu

;; put symbols into a cons
(cons 'lico 'suzu) 
; => (lico . suzu)

;; a number has the same
;; value when quoted
'1  ; => 1
1   ; => 1



enter egghead

what
do
cudders
eat?

mainly
bread

actually,
I don't
    like it that
         much

lico,
what's 
that
quota-
tion
mark
you 
were
talking
 about?

you put
them in
front
of paren-
theses

this         '

this expre-
ssion eva-
luates to
 its value,
   see?

what's
that
called?

'(+ 1 2)

(+ 1 2)

this exp-
ression
eva-
luates
to a
list,
 right?

yea
yea!

ah!
too
much!

You can also quote 
expressions that are wrapped
in parentheses. these values
are list type. lists are either
"the empty list, nil" or "a cons
with a list in the cdr". since
recursive definitions can be
puzzling, looking at an
example might be easier to
understand. nil is a special
literal that represents the
empty list, and its value is
also nil

;; a list with the 
;; empty list in its 
;; cdr. the ". nil" in
;; (2 . nil) is omitted
(cons 2 nil)   ; =>(2)

;; a list with a list in its cdr
;; here ". (" is omitted
(cons 1 (cons 2 nil)   ; => (1 2)
(cons '+ (cons 1 (cons 2 nil)))
; => (+ 1 2)

;; the value obtained is the
;; same as the value of the
;; above expression
'(+ 1 2) ; => (+ 1 2)



AT field
the function eval accepts a
value representing an expre-
ssion, then returns the 
result of evaluating it. in 
other words, eval's argument
is an expression which evalu-
ates to a value representing
an expression. if eval's return
value is a values representing
an expression, you can use it
as another argument to eval.
this is very fun, right?
incidentally, the people
around me normally say 
"eval"

TN: reference to a
japanese verb 
"ebaru" as a slang
shortening of
"evaluation"

(eval '(+ 1 2)) ; => 3

(eval
  '(cons '+ 
      (cons 1 (cons 2 nil))))
; => (+ 1 2)

(eval
  (eval
     '(cons '+
         (cons 1 (cons 2 nil)))))
; => 3

can't
you
eval
a
lis
expre-
ssion?

you
can!

if you use this 
function you can
evaluate a value 
 as an expression.

that's
an
abb-
revi-
ation
of
eva-
lua-
tion,
right?

that's
co-
rrect.
inciden-
tally,
eval-
uation
is 
often
called
"eval-
ing"

no
way!

it's
true!



coincidence senpai

there seem to be a lot of 
people confused by 
discussions on quote and
eval. however, don't worry
if you don't understand
immediately. if you start
getting tired, you should
draw a picture of the cons.
if you get good at drawing
picture of expressions' 
conses, you will surely
start understanding. for how
to draw a picture, please see
section 1.2

(cons 'b nil) ; => (b)
(cons 'a (cons 'b nil)) 
; => (a b)

(cdr (cons 'a (cons 'b nil)))
; => (b)

(cdr '(a b))  ; => (b)

(car '(quote a)) ; => quote
(car ''a) ; => quote

ow!!

 are
 you
okay

urgh

sorry,
I'm just
a dumb
kid...
i'll
never
under-
stand
any
of 
this ;w;

what a 
coincidence

wat?

me
too.

but
don't
worry
we'll 
figure it out.



a
few
days
ago

we'll
settle
this
mean-
ingless
dispute

if I win,
you'll
give
me that
thing
and 
the 
cudder

and
if I
win,
you'll
leave
this
place!

fine.

 Go
 full
throttle,
 mirin!

nyal-
right!

oh, is
that a
white
cudder?
I 
thought
that 
was im-
possible

    the 
  flavor
doesn't
matter..

Whoever
is in the
lead by
sunrise
wins!

  white 
  cudder:
  * rare
  * high 
    power
  * lantern

yellow
cudder:
* lemon
  flavor
* light x2



do-
over!

that
was
not
a
fair
race!

I
refuse.

 it should
be judged
by the 
rules,
further-
 more-

  your
cudder
can't
be your
partner
unless
you
have 
the
 thing

 what
a
piti-
ful
loser,
meow~

if you
catch
  me,

your
own
behavior- !

i you 
can have
a rematch,
meow~

meow'll
never
be
caught
by
this
slow-
poke~

mmmm.....



and
so,
pre-
sent
day

small-
type
UMA
capture
case
( U
re-
search
equip-
ment )

mirin~

as ex-
pected
of you,
suzu!

why
do
you
have
those
clo-
thes,
lico?

and what
about your
head, suzu?

this should be 
helpful
for 
catching
a cat, 
right?

well..

is
what
she
said.

well,now 
that
I've
caught
you,
what
next?

?



as
pro-
mised,
let's
pre-
pare
for
a
re-
match.

wa, an
amazing
cat came!

it's
the
boss!

  

if your
partner 
is a 
youkai
cat,
it's no
use.

n-
nyeah~
it's
nyo
use..

hmm

in three
days, 
let's
make 
a final
decision
by
cudder
racing.
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fare
well

suzu,
you're
the
youkai
catthis?!



*hello world*
the value of the expression
'helloworld is helloworld,
so you can use it to dispay the
string "helloworld". this is a 
little much, though. if you do
(print 'helloworld), it's clearer
that you are printing something,
but we want to put a space 
between hello and world. To do
that we will use an expression
like this:
(print "hello world")

sometimes wrapped in double quotes (") becomes a
"string". Like numbers, they return themselves when
evaluated, so you don't need to quote them.
displaying a string with print will also display the
quotes. this is ugly, so let's just print the contents
of a string:
(format t "hello world~%")
this will display hello world.

"~%" isn't displayed, and instead a newline is. this is a
function of format, and print "~%") will display "~%"
unchanged. To print a "~%" with format,
you can do (format t "~~%")



the long awaited difficult 4koma

to change
a value
according
to a
conditional,
use if.

if x is 0,
this exp-
ression
becomes
1, other-
wise
it's 2.

  if is a
 little
diff-
erent,
isn't
it? is it a
 special
   being?

yup,
it's
not
a
func-
tion.

if always
evaluates
its first
argument,
but only
evaluates
its second
and third
arguments
as
necessary

if is a special operator, which
always evaluates its first 
argument (argument 1), but 
evaluates only one of
arguments 2 and 3, and that 
value becomes the value of
the whole if expression.
incidentally, an expression
which uses a special operator
is called a special form. = is a
function that checks whether
two (or more precisely, 
at least one) numbers are 
equal. for more details, 
please read the next manga.

;; a function that prints "x=0"
;; if its argument is
;; not 0:
(defun test1 (x)
  (if (= x 0)
    (print 'x=0)
    (print 'x/=0)))

;; the value changes depending
;; on the argument
(test 0) ; => x=0
(test 1)  ; => x/=0
(test -1) ; => x/=0

 



haruka

if evaluates
its second 
argument
when its
first
argument is
not nil, and
its third 
argument
when it is.

(if  condition
        not nil
     argument2
        nil
     argument3)
       

t and 
nil are
special
values
that 
represent
true and
false.

 do
they
produce
idols?

etc.
furthermore,
predicates'
names
often 
have
a "P"
at the end.

whoa

when if's first argument is
something other than nil, it 
evaluates its second
argument, and when that is
nil too, it evaluates its third
argument. functions that
return t or nil are called
"predicates" and are often
used as the first argument
to if. for example, = is a
predicate. there are other 
predicates, like consp, which
returns t when its argument
is a cons. many predicates 
have a p attached to the end
of their names. P is
an abbreviation of
predicate.

;; using a 
;; predicate:
(= 0 0) ; => t
(= 0 1 ) ; => nil
(< 0 0) ; => nil
(< 0 1 ) ; => t

;; a function that 
;; distinguishes zero, positive, 
;; and negative
(defun test2 (x)
  (if (= x 0)
    (print 'x=0)
    (if (< x 0)
       (print 'x<0)
       (print 'x>0))))



and now, cond
cond takes an arbitary
number of (conditional 
expression) form arguments.
cond first evaluates the first
conditional, then if it is not
nul, evaluates the corre-
sponding expression, and if 
that is nil, evaluates the next 
conditional. an if which also
has an if in one of its 
arguments can be written as 
a simpler cond. please 
compare the previous manga's
test2 and test3 below.

;; a function that
;; is the same as
;; test2
(defun test3 (x)
  (cond 
    ((= x 0)
      (print 'x=0))
    ((< x 0)
      (print 'x<0))
    (t (print 'x>0))))

;; determines whether its 
;; argument is zero,
;; positive, or negative
(test3 0) ; => x=0
(test3 1) ; => x>0
(test3 -1) ; => x<0

more
power-
ful
than if,
there's
also
cond!

  it's
  a
macro!

write
multiple
conditions
in a line!

yeah!

(c
o

nd (t
es

t1
 a

cti
o

n1)

   
  

   
  (

te
st2

 a
cti

o
n1)

....

(t
es

tn
 a

cti
o

nn)

and this
also only
evaluates
arguments
as
necessary?

yeah!
cond
extends
if!

we'll
talk
about
that



don't
worry
you'll
get
it

a
func-
tion
call-
ing
itself
is
puzz-
ling~

it's 
called
a 
recursive
call

this function is the
sum from zero to
its argument

it 
makes
its
arg-
ument
small-
er by
one

it's
con-
fusing
after
all

you'll
get
used
to
it

recursion
you can implement iteration
with recursive function calls.
the function f on the left, if
x is bigger than 0, calls f 
with minus 1. it makes the
argument smaller one by one,
so that it finishes when it
reaches 0. hey, if you pass a
negative number to f, it will
become an infinite loop. in
this case, exit the interpreter
with ctrl-c.

;; a function that finds 
;; the factorial
;; (1- n) is the same
;; as (- n 1)
(defun fact (n)
  (cond ((= n 0) 1)
    (t (* fact (1- n)
       n))))

;; since n is 0, return 1
(fact 0) ; => 1
;; multiply 1 and a recursive
;; (fact 0)
(fact 1) ; => 1
;; multiply 2 and a recursive
;; (fact 1)
(fact 2) ; => 2
;; multiply 3 and a recursive
;; (fact 2)
(fact 3) ; => 6


