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T
h
is

w
e
e
k

•
Y
e
s,

w
e
d
on’t

all
fit

in
Paule

y
B
allroom

!
A
nyone

w
h
o
d
oe

s
not

insist
on

se
e
ing

m
y
face

can
use

th
e
scre

e
ncasts

and
th

e
poste

d
le
cture

slid
e
s,

and
not

actually
com

e
to

le
cture

.

•
Ple

ase
se

e
th

e
course

w
e
b

site
(h
t
t
p
:
/
/
c
s
6
1
a
.
o
r
g),

e
sp.

th
e
an-

nounce
m
e
nts

and
C
ourse

Info
link.

(B
e
ar

w
ith

us:
th

e
w
e
b
site

is
und

e
r
construction).

•
If

you
d
id

not
com

ple
te

th
e
lab

th
is

w
e
e
k,

you
sh

ould
try

to
to

ge
t

it
d
one

offline
(se

e
h
t
t
p
:
/
/
c
s
6
1
a
.
o
r
g
/
l
a
b
/
l
a
b
0
0).

•
N
e
x
t
w
e
e
k,

lab
s
(b
e
tw

e
e
n
M
ond

ay
and

W
e
d
ne

sd
ay

le
cture

)
and

d
is-

cussions
m
e
e
t
accord

ing
to

th
e
pub

lish
e
d
sch

e
d
ule

.

•
T
ry

to
find

a
lab

and
d
iscussion

se
ction

w
ith

th
e
sam

e
T
A
,
if

pos-
sib

le
.
If

e
nrolle

d
,
d
on’t

w
orry

ab
out

ch
anging

th
ings

on
C
alC

e
ntral.

If
w
aitliste

d
,
ch

oose
som

e
d
iscussion/lab

if
possib

le
.

W
ill

try
to

re
solve

conflicts
ne

x
t
w
e
e
k.
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W
h
a
t’s

T
h
is

C
ourse

A
b
out?

•
T
h
is

is
a
course

ab
out

program
m
ing,

w
h
ich

is
th

e
art

and
scie

nce
of

constructing
artifacts

(“program
s”)

th
at

pe
rform

com
putations

or
inte

ract
w
ith

th
e
ph

ysical
w
orld

.

•
T
o
d
o
th

is,
w
e
h
ave

to
le
arn

a
program

m
ing

language
(Pyth

on
in

our
case

),
b
ut

program
m
ing

m
e
ans

a
gre

at
d
e
al

m
ore

,
includ

ing

–
D
e
sign

of
w
h
at

program
s
d
o.

–
A
nalysis

of
th

e
pe

rform
ance

of
program

s.

–
C
onfirm

ation
of

th
e
ir

corre
ct

ope
ration.

–
M
anage

m
e
nt

of
th

e
ir

com
ple

x
ity.

•
T
h
is

course
is

ab
out

th
e
“b
ig

id
e
as”

of
program

m
ing.

W
e
e
x
pe

ct
m
ost

of
w
h
at

you
le
arn

to
apply

to
any

program
m
ing

language
.
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C
ourse

O
rga

niza
tion

•
R
e
ad

ings
cove

r
th

e
m
ate

rial.
T
ry

to
d
o
th

e
m

b
e
fore

...

•
L
e
cture

s
sum

m
arize

m
ate

rial,
or

pre
se

nt
alte

rnative
“take

s”
on

it.

•
L
ab

oratory
e
x
e
rcise

s
are

“finge
r
e
x
e
rcise

s”
d
e
signe

d
to

introd
uce

a
ne

w
topic

or
ce

rtain
practical

skills.
U
nlim

ite
d
collab

oration.

•
H
om

e
w
ork

assignm
e
nts

are
m
ore

involve
d
th

an
lab

e
x
e
rcise

s
and

of-
te

n
require

som
e
th

ough
t.

Plan
is

to
h
ave

th
e
m

d
ue

on
M
ond

ay.
F
e
e
l

fre
e
to

d
iscuss

th
e
h
om

e
w
ork

w
ith

oth
e
r
stud

e
nts,

b
ut

turn
in

your
ow

n
solutions.

•
Proje

cts
are

four
large

r
m
ulti-w

e
e
k
assignm

e
nts

inte
nd

e
d
to

te
ach

you
h
ow

to
com

b
ine

id
e
as

from
th

e
course

in
inte

re
sting

w
ays.

W
e
’ll

b
e
d
oing

at
le
ast

som
e
of

th
e
se

in
pairs.

•
U
se

th
e
d
iscussion

b
oard

(Piazza)
for

ne
w
s,

ad
vice

,
e
tc.
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M
a
nd

a
tory

W
a
rning

•
W

e
allow

unlim
ite

d
collab

oration
on

lab
s.

•
O
n
h
om

e
w
ork,

fe
e
l
fre

e
to

collab
orate

,
b
ut

try
to

ke
e
p
your

w
ork

d
istinct

from
e
ve

ryone
e
lse

’s.

•
L
ike

w
ise

on
proje

cts,
e
x
ce

pt
th

at
you

and
your

partne
r
sub

m
it

a
joint

proje
ct.

•
Y
ou

can
take

sm
all

pie
ce

s
of

cod
e
w
ith

in
re

ason
(ask

if
unsure

),
b
ut

you
m
ust

attrib
ute

it!

•
O
th

e
rw

ise
,
copying

is
against

th
e
C
od

e
of

C
ond

uct,
and

ge
ne

rally
re

sults
in

pe
naltie

s.

•
M
ost

out-and
-out

copying
is

d
ue

to
d
e
sparation

and
tim

e
pre

ssure
.

Inste
ad

,
se

e
us

if
you’re

h
aving

troub
le
;
th

at’s
w
h
at

w
e
’re

h
e
re

for!
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W
h
a
t’s

I
n
A

Progra
m
m
ing

L
a
ngua

ge
?

•
V
alue

s:
th

e
th

ings
program

s
fid

d
le

w
ith

;

•
Prim

itive
ope

rations
(on

value
s);

•
C
om

b
ining

m
e
ch

anism
s,

w
h
ich

glue
ope

rations
toge

th
e
r;

•
S
om

e
pre

d
e
fine

d
nam

e
s
(th

e
“lib

rary”);

•
D
e
finitionalm

e
ch

anism
s,w

h
ich

allow
one

to
introd

uce
sym

b
olic

nam
e
s

and
(in

e
ffe

ct)
to

e
x
te

nd
th

e
lib

rary.
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Py
th

on
V
a
lue

s
(I
)

•
Pyth

on
h
as

a
rich

se
t
of

value
s,

includ
ing:

T
y
pe

V
a
lue

s
L
ite

ra
ls

(D
e
nota

tions)
Inte

ge
rs

0
−

1
1
6

1
3

0
-
1
0
o
2
0
0
b
1
1
0
1

3
6
8
9
3
4
8
8
1
4
7
4
1
9
1
0
3
2
3
2

0
x
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

B
oole

an
(truth

)
value

s
true

,
false

T
r
u
e
F
a
l
s
e

“N
ull”

N
o
n
e

F
unctions

o
p
e
r
a
t
o
r
.
a
d
d
,
o
p
e
r
a
t
o
r
.
m
u
l
,

o
p
e
r
a
t
o
r
.
l
t
,
o
p
e
r
a
t
o
r
.
e
q

•
F
unctions

take
value

s
and

re
turn

value
s
(includ

ing
functions).

T
h
us,

th
e
d
e
finition

of
“value

”
is

re
cursive

:
d
e
finition

of
function

re
fe

rs
to

functions.

•
T
h
e
y
d
on’t

look
like

m
uch

,
pe

rh
aps,

b
ut

w
ith

th
e
se

value
s
w
e
can

re
pre

se
nt

anyth
ing!
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Py
th

on
V
a
lue

s
(I
I
)

•
...b

ut
not

conve
nie

ntly.
S
o
now

w
e
ad

d
m
ore

com
ple

x
type

s,
includ

-
ing:

T
y
pe

V
a
lue

s
L
ite

ra
ls

(D
e
nota

tions)
S
trings

pe
ar,

"
p
e
a
r
"

I
♥

N
Y

"
I
\
u
2
6
6
1
N
Y
"

S
ay

"H
e
llo"

"
S
a
y
\
"
H
e
l
l
o
\
"
"

T
uple

s
(
)
,
(
1
,
"
H
e
l
l
o
"
,
(
3
,
5
)
)

R
ange

s
0
–10

,
1–5

r
a
n
g
e
(
1
0
)
,
r
a
n
g
e
(
1
,
5
)

L
ists

[
]
,
[
1
,
"
H
e
l
l
o
"
,
(
3
,
5
)
]

[
x
*
*
3
f
o
r
x
i
n
r
a
n
g
e
(
5
)
]

D
ictionarie

s
{
"
P
a
u
l
"
:

6
0
,
"
A
n
n
"
:
5
9
,

"
J
o
h
n
"
:
5
6
}

S
e
ts

{}
,{
1
,
2}
,

s
e
t
(
[
]
)
,
{

1
,
2

}
,

{
x
|
0
≤

x
<

2
0

{
x
f
o
r
x
i
n
r
a
n
g
e
(
2
0
)
i
f
p
r
i
m
e
(
x
)
}

∧
x
is

prim
e
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W
h
a
t
V
a
lue

s
C
a
n
R
e
pre

se
nt

•
T
h
e
tuple

type
(as

w
e
ll
as

th
e
list,

d
ictionary,

se
t
class

type
s)

give
Pyth

on
th

e
pow

e
r
to

represent
just

ab
out

anyth
ing.

•
In

fact,
w
e
could

ge
t
aw

ay
w
ith

allow
ing

just
pairs:

tuple
s
w
ith

tw
o

e
le
m
e
nts:

–
T
uple

s
can

contain
tuple

s
(and

lists
can

contain
lists),w

h
ich

allow
s

us
to

ge
t
as

fancy
as

w
e
w
ant.

–
Inste

ad
of

(
1
,
2
,
7
),

could
use

(
1
,
(
2
,
(
7
,
N
o
n
e
)
)
),

–
B
ut

w
h
ile

e
le
gant,

th
is

w
ould

m
ake

program
m
ing

te
d
ious.
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Py
th

on’s
Prim

itive
O
pe

ra
tions

•
L
ite

rals
are

th
e
b
ase

cases.

•
F
unctions

in
particular

are
th

e
starting

point
for

cre
ating

program
s:

s
u
b
(
t
r
u
e
d
i
v
(
m
u
l
(
a
d
d
(
a
d
d
(
3
,
7
)
,
1
0
)
,
s
u
b
(
1
0
0
0
,
8
)
)
,
9
9
2
)
,
1
7
)

•
T
o
e
valuate

a
function

call:

–
E
valuate

th
e
calle

r
(le

ft
of

th
e
pare

nth
e
se

s).

–
E
valuate

th
e
argum

e
nts

(w
ith

in
th

e
pare

nth
e
se

s).

–
T
h
e
calle

r
th

e
n
te

lls
w
h
at

to
d
o
and

w
h
at

value
to

prod
uce

from
th

e
ope

rand
’s
value

s

•
F
or

th
e
conve

nie
nce

of
th

e
re

ad
e
r,

th
ough

,
Pyth

on
e
m
ploys

a
gre

at
d
e
al

of
“ syntactic

sugar”
to

prod
uce

fam
iliar

notation:

(
3
+
7
+
1
0
)
*
(
1
0
0
0
-
8
)
/
9
9
2
-
1
7
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E
va

lua
ting

a
F
unction

C
a
ll

•
C
onsid

e
r

(
3
+
7
+
1
0
)
*
(
1
0
0
0
-
8
)
/
9
9
2
-
1
7

w
h
ich

“sugars”

s
u
b
(
t
r
u
e
d
i
v
(
m
u
l
(
a
d
d
(
a
d
d
(
3
,
7
)
,
1
0
)
,
s
u
b
(
1
0
0
0
,
8
)
)
,
9
9
2
)
,
1
7
)

•
T
h
e
num

e
rals

all
e
valuate

in
th

e
ob

vious
w
ay.

•
T
h
e
n
proce

e
d
from

th
e
insid

e
out:

s
u
b
(
t
r
u
e
d
i
v
(
m
u
l
(
a
d
d
(
a
d
d
(
3
,
7
)
,
1
0
)
,
s
u
b
(
1
0
0
0
,
8
)
)
,
9
9
2
)
,
1
7
)

s
u
b
(
t
r
u
e
d
i
v
(
m
u
l
(
a
d
d
(

1
0
,

1
0
)
,

9
9
2

)
,
9
9
2
)
,
1
7
)

s
u
b
(
t
r
u
e
d
i
v
(
m
u
l
(

2
0

,
9
9
2

)
,
9
9
2
)
,
1
7
)

s
u
b
(
t
r
u
e
d
i
v
(

1
9
8
4
0

,
9
9
2
)
,
1
7
)

s
u
b
(

2
0
,

1
7
)

3
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C
om

b
ining

a
nd

D
e
fining

•
C
e
rtain

prim
itive

s
are

ne
e
d
e
d
to

allow
cond

itional
e
x
e
cution:

p
r
i
n
t
(
1
i
f
x
>
0
e
l
s
e
-
1
i
f
x
<
0
e
l
s
e
0
)

#
o
r
e
q
u
i
v
a
l
e
n
t
l
y

i
f
x
>
0
:

p
r
i
n
t
(
1
)

e
l
i
f
x
<
0
:

p
r
i
n
t
(
-
1
)

e
l
s
e
:p
r
i
n
t
(
0
)

•
D
e
fining

a
ne

w
function:

d
e
f
s
i
g
n
u
m
(
x
)
:

r
e
t
u
r
n
1
i
f
x
>
0
e
l
s
e
-
1
i
f
x
<
0
e
l
s
e
0

N
ow

s
i
g
n
u
m
d
e
note

s
a
function.

•
D
oe

sn’t
look

like
w
e
h
ave

a
lot,

b
ut

in
fact

w
e
alre

ad
y
h
ave

e
nough

to
im

ple
m
e
nt

all
th

e
com

putab
le

functions
on

th
e
integers!
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G
e
tting

re
pe

tition

•
H
ave

n’t
e
x
plicitly

m
e
ntione

d
any

construct
to

“re
pe

at
X

until...”
or

“re
pe

at
X

N
tim

e
s.”

T
e
ch

nically,
none

is
ne

e
d
e
d
.

•
S
uppose

you’d
like

to
com

pute
x
+
2
x
2
+
3
x
3
+
.
..
+
N
x
N
for

any
N
:

d
e
f
s
e
r
i
e
s
(
x
,
N
)
:

i
f
N
=
=
1
:

r
e
t
u
r
n
x

e
l
s
e
:r
e
t
u
r
n
N
*
x
*
*
N
+

s
e
r
i
e
s
(
x
,
N
-
1
)

•
B
ut

again,
w
e
h
ave

syntactic
sugar

(w
h
ich

is
th

e
usual

approach
in

Pyth
on):

d
e
f
s
e
r
i
e
s
(
x
,
N
)
:

S
=
0

f
o
r
k
i
n
r
a
n
g
e
(
1
,
N
+
1
)
:

S
+
=
k
*
x
*
*
k

r
e
t
u
r
n
S

L
ast

m
od

ified
:
W

ed
J
an

18
13

:3
0
:5
3
2
0
17

C
S
6
1A

:
L
ecture

#
1

13

A
F
e
w

G
e
ne

ra
l
R
ule

s

•
W

h
ate

ve
r
th

e
assignm

e
nt,

start
now

.

•
“Y

e
s,

th
at’s

re
ally

all
th

e
re

is.
D
on’t

figh
t
th

e
prob

le
m
.”

•
Practice

is
im

portant.
D
on’t

just
assum

e
you

can
d
o
it;

d
o
it!

•
A
LW

A
Y
S
fe

e
l
fre

e
to

ask
us

for
h
e
lp.

•
D
B
C

•
R
T
F
M

•
H
ave

fun!
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