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Welcometo CS 5!

Introduction to CS

Wally Wart, a protrusive We don't have words strong enough to describe this class.
advocate of concrete - US News and Course Report
computing

Everyone will get out of this course — a lot!
- NYTimes Review of Courses

1 handout handouts ~ class - -
. : lab We give this course two thumbs...

slides & syllabus aptops ~ la

- Metametacritic



You're here! Where next?

0) Introductions! ¢

1) How CS 5 runs...

Shouldn’t there be an
alien in this game?

2) Python?!
WORLD RPS SOCIETY i

th]S Python hW iS Serving the needs of decision makers
choice:

3) What iS CS? Is CS programming?

Whatever CS is,
it's definitely alien... =



Prof. Melissa
oneill+cs5@cs.hmc.edu

Introductions...

AN systems — “it ran my code”
R\ VF'T @ nhotinto being photographed
R retro-computing 3

i Speaking of

introductions Q

———



Introduction: Home!

CS5: Introduction to Computer Science at Harvey Mudd College
CS5 Web > WebHome
Submissions: CS submission site

CS 5: Q\feleome!

Administration Using Python Class Resources Exams & Projects

Homework Assignments and Labs

5-minute

Intro to CS5 .
text
syllabus Lecture Slides
h W kS (Before class, the slides link will give a page not found error; shortly after class link the current slides will work.)
slides cold
guides Week 0
links 1/16/24 Lecture O: Introduction
Piazza 1/18/24 Lecture 1: Pico-fun!
GScope
e eggs

I'm cornered!

Related Courses



What's in Lab this Friday.?

SW download, install, and dive in...

Y

CS5: Introduction to Computer Science at Harvey Mudd College ‘ S—F
CS5 Web > WebHome olol,
Submissions: CS submission site ——

CS 5: C\/felcome!

Administration Using Python Class Resources Exams & Projects Related Courses

Homework Assignments and Labs

text
syllabus
hwks Lecture Slides
slides
. (Before class, the slides link will give a page not found error; shortly after class link the current slides will work.)
guides
. Gold
links °
. Week 0
P lazza 1/16/24 Lecture O: Introduction
GScope 1/18/24 Lecture 1: Pico-fun!
e eggs




Python source code,

a plain-text file
e, edited by the VS Code text editor)

A minute of c¢s5 programming...

(her

M Inbox (¢ x / [ CS5- C x Fall 207 X | W Miseen X | A Downlo X | b Docum: X ' b Visual € X | g Managii X Rita

@ https://www.cs.hmc.edu/twiki/bin/view/CS5/Orientation W

i apps @ NYT EcCss

al.

) it. math import *
‘iles in the current directory

!

s . ("Zero is", 4+4-4-4)
or other combinations to get to the corre~*

(2]

o At the ipython prompt, type run hwOprl (tab completion will work)
o This should run the file hwOpri.py
o If all goes well, the program should run and you should see the output
o If not, please ask!
o Now, you can edit your file, save it, and hit up-arrow to re-run it. Awesome!
TERMINAL 1: bash
Your task: four fours /\

sycamore:~ robotics$ ipython

6_64) | (default, Mar 6 2017, 12:15:08)
he so that you compute 16 of Type "copyright", "credits" license" for more information.
use Python's arithmetic

e The four fours challenge! Now, add several more lines similar to
the 21 values from 0 through 20 using exactly four fours. You s
operations:

o + addition
subtraction or negation

Interactive Python.
and overview of IPython's features.

° bython's own help system.

o * multiplication etails about 'object', use 'object??' for extra details.
o / division

o ( ) parentheses for grouping

o ** power

* You may also use 44 or 4.4, which count as two fours,

e or .4, which counts as one four.

« See bel~- " -two more allowable operations, sqrt and factorial both in the math library

. 21 is so that you can choose a few to skip! ' /Users/robotics/Desktop
« M the results, but not the source code, will look like. run hwoprl.py

1 need only 16 of the 21: Zero is 0

0
1

lab and hw
Instructions ——

shell or command-
line or terminal

(the execution environment)

Lab 0: getting everything running on your own machine




Python source code,

a plain-text file
e, edited by the VS Code text editor)

A minute of c¢s5 programming...

(her

M Inbox (¢ x / [ CS5- C x Fall 207 x | W Miseen X | {2 Downlo x ' b Docum: X ' dq Visual € X | b Managii X Rita

@ https://www.cs.hmc.edu/twiki/bin/view/CS5/Orientation % @

i apps @ NYT EcCss
« Running a file!

To run your file, go back over to the terminal.
o Type ipython if you're not yet running it.
o Type 1s (windows or mac) to see the files in the current directory
o Make sure your hwOprl.oy file is there!
= If not, use cd .. or cd Desktop or other combinations to get to the correct directory. Ask for
help!
At the ipython prompt, type run hwOprl (tab completion will work)
This should run the file hwOpri.py
If all goes well, the program should run and you should see the outr:*
If not, please ask!
Now, you can edit your file, save it, and -**

from math import *

print(“Zero

© 0o 0o 0 o

TERMINAL  1:bash
Your task: four four

1) | (default, Mar 6 2017, 12:15:08)

« The four fours chal se" for more information.

the 21 values from

operations: ive Python. )
o + addition of IPython's features.
o - subtraction o
o * multiplication e 'object??' for extra details.
o / division
o ( ) parenthese
o **  power

You may also use 44 or ¢

e or .4, which counts as or B M S

» See bel~ " rtwo more & pwd

. 21 is so tha ' /Users/robotics/Desktop
« F the results, —on 1IKE. run hwoprl.py

1 need only ! Zero is 0

0
1

lab and hw
Instructions =

shell or command-
line or terminal

(the execution environment)

Lab 0: getting everything running on your own machine




Python source code,

a plain-text file
e, edited by the VS Code text editor)

A minute of c¢s5 programming...

(her

M Inbox (¢ x / [ CS5- C x Fall 207 X | W Miseen X | A Downlo X | b Docum: X ' b Visual € X | g Managii X Rita

@ https://www.cs.hmc.edu/twiki/bin/view/CS5/Orientation W

i apps @ NYT EcCss

al.

) it. math import *
‘iles in the current directory

!

s . ("Zero is", 4+4-4-4)
or other combinations to get to the corre~*

(2]

o At the ipython prompt, type run hwOprl (tab completion will work)
o This should run the file hwOpri.py
o If all goes well, the program should run and you should see the output
o If not, please ask!
o Now, you can edit your file, save it, and hit up-arrow to re-run it. Awesome!
TERMINAL 1: bash
Your task: four fours /\

sycamore:~ robotics$ ipython

6_64) | (default, Mar 6 2017, 12:15:08)
he so that you compute 16 of Type "copyright", "credits" license" for more information.
use Python's arithmetic

e The four fours challenge! Now, add several more lines similar to
the 21 values from 0 through 20 using exactly four fours. You s
operations:

o + addition
subtraction or negation

Interactive Python.
and overview of IPython's features.

° bython's own help system.

o * multiplication etails about 'object', use 'object??' for extra details.
o / division

o ( ) parentheses for grouping

o ** power

* You may also use 44 or 4.4, which count as two fours,

e or .4, which counts as one four.

« See bel~- " -two more allowable operations, sqrt and factorial both in the math library

. 21 is so that you can choose a few to skip! ' /Users/robotics/Desktop
« M the results, but not the source code, will look like. run hwoprl.py

1 need only 16 of the 21: Zero is 0

0
1

lab and hw
Instructions ——

shell or command-
line or terminal

(the execution environment)

Lab 0: getting everything running on your own machine




Python source code,

a plain-text file
e, edited by the VS Code text editor)

A minute of c¢s5 programming...

(her

M Inbox (¢ x / [ CS5- C x Fall 207 x | W Miseen X | {2 Downlo x ' b Docum: X ' dq Visual € X | b Managii X Rita
@ https://www.cs.hmc.edu/twiki/bin/view/CS5/Orientation W @
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« Running a file!

To run your file, go back over to the terminal.
o Type ipython if you're not yet running it.
o Type 1s (windows or mac) to see the files in the current directory
o Make sure your hwOprl.oy file is there!
= If not, use cd .. or cd Desktop or other combinations to get to the correct directory. Ask for
help!
At the ipython prompt, type run hwOprl (tab completion will work)
This should run the file hwOpri.py
If all goes well, the program should run and you should see the output
If not, please ask!
Now, you can edit your file, save it, and hit up-arrow to re-run it. Awesome!

from math import *

print(“Zero is", 4+4-4-4)

© 0o 0o 0 o

Your task: four fours

6 2017, 12:15:08)

« The for= < brmation.
the 21
operatit
o + B .
°o -
® © , BT , use 'object??' for extra details.
o /
o ( ) 1
o k% '/Users/robotics’
« You may a cd Desktop/
e or .4, whic /Users/robotics/Desktop
* See belr:* .-~ and factorial both in the math library pwd
. _.. wnioose a few to skip! ' /Users/robotics/Desktop
« F the results, but not the source code, will look like. run hwoprl.py
1 need only 16 of the 21: Zero is 0
0 |

1

lab and hw
Instructions =

shell or command-
line or terminal

(the execution environment)

Lab 0: getting everything running on your own machine




Lab Fri 2:45-4:45.?

Attend lab + submit by 5pm Thursday
~ full credit for the lab

Attend ~ go to lab, sign in, check in, 2hr. (or finishy



Pair up with someone nearby - answer these questions together...

Longest Common \ .
Subsequence (LCS) Cl‘{"\/lPA&N\ZEE

There are 101 stars in a galaxy far,
. far away. Each exerts a force on
Keeps ordering, can

. 'HUMAN' each other.
skip letters. Example: e
How many interstellar forces is
Mother Nature "keeping track of”

4 matches
shown

Draw the LCS | ; ’ um»‘ in this galaxy, in total?
matches for ABOMASNOW ; \;’, T i gy
t'l'lese FW? What if there were N+1 stars? | Is Not== ™ nputing"?
species : :
o strings: HUMAN

_brea\(ﬂ

Why might the software have made these "errors”:

Name: Name: .g

+ other info if you'd like

Your favorite

Your least favorite __ | re a k‘ O u t L

What is something nc _..«-wullegey you have in common?




Pair up with someone nearby - answer these questions together...

Longest Common . .
Subsequence (LCS) Cl‘{"\ﬂPA&N\ZEE

There are 101 stars in a galaxy far,
. far away. Each exerts a force on
Keeps ordering, can

. 'HUMAN' each other.
skip letters. Example: e
How many interstellar forces is
Mother Nature "keeping track of”

4 matches
shown

Draw the LCS I ; ;’ “-AW‘ in this galaxy, in total?
matches for ABOMASNOW ; \"“; T i gy
these two What if there were N+1 stars? | Is Nature "computing"?
"species” : |
strings: HUMAN
o e 00 [#] make3d.mp4

o Circle the locations of

Which letter 'CG CTGAGCTAGGCC... ! at least two errors, or

(ACGT) could imperfections, you
not be the noticed in the 3d model

~3-10°more (ﬂy_through) created

first match in , _
from this 2d image?

these two 'ATCCTAGGTAACTG...'

DNA strings?
o Why might the software have made these "errors"?

Name: Name:

+ other info if you'd like + other info if you'd like

Your favorite i ) Your favorite

Your least favorite i ) Your least favorite

What is something non-Claremont-collegey you have in common?




Pair up with someone nearby - answer these questions together...

Longest Common . .
CHIMPANZEE
Subsequence (LCS) \ \ There are 101 stars in a galaxy far, e
. \ ] shown far away. Each exerts a force on
Keeps ordering, can 'HUMAN' each other.

skip letters. Example:

Tt‘vtheses How manv interstells es | ‘

Draw {
mat
th

i m

allision FULL HD 10K Particiee. @ oo e

Is Nature "computing"?

[#] make3d.mp4

|

ower half ~ &=
ice-breaking p\Z* \

Name: Name:

+ other info if you'd like

+ other info if you'd like

Your favorite is ) Your favorite

Your least favorite is ) Your least favorite

What is something non-Claremont-collegey you have in common?




Pair up with someone nearby - answer these questions together...
Longest Common . .
CHIMPANZEE
Subsequence (LCS) \ \ \ There are 101 stars in a galaxy far, | |l

far away. Each exerts a force on

Keeps ordering, can 'HUMAN' each other.
skip letters. Example: ese 5

vath How manv interstella es | &

Draw {
mat fy Sollisien FULL HD ’-J"l‘amuez' SRR ° Lo Sanies Eeteier

th Is Nature "computing"?

o ower half ~

1ce-breaking

o S 2 "errors"?

Zach Dodds, Pittsburgh, PA Name: Q

+ other info if you'd like + other info if you'd like —
. optarts B strawberry! . - . S'mores!
Your favorite is Y B Your favorite By bt is )

. . decaf
Your least favorite 1S _- .

What is something non-Claremont-collegey you have in common? | /227018 722 BN 2k ad KT ikas ke ) i1e i 4




Pair up with someone nearby - answer these questions together...

Longest Common \ .
Subsequence (LCS) CH\|MPA&N\ZEE

There are 101 stars in a galaxy far,
. far away. Each exerts a force on
Keeps ordering, can

: 'HUMAN' each other.
skip letters. Example: e
How many interstellar forces is
Mother Nature "keeping track of”

Draw the LCS | ; ’A‘ in this galaxy, in total?
matches for ABOMASNOW ; ‘;, e R e G

these two
"species”

o strings:

atches

4 ma
shown

What if there were N+1 stars? Is Nature "computing"?

'HUMAN'

o Circle the locations r

AG CTGAG CTAGGCC . .' at least two errors 4<

imperfections, you
noticed in the 3d model
(fly-through) created
from this 2d image?

~3-10°more

A\GGTAACTG...

-hese twc
DNA strings?

2 "errors"?




You're here! Where next?

0) Introductions!

1) How CS 5 runs...

| Shouldn’t there be an

2) Python?!

this Python hw is
choice: [

Is CS programming?

3) What is CS?

Whatever CS is,
it's definitely alien!




CS I=
= programming



CS != programming

"not equal to"



CS I=
= programming



What's CS a science of ?



What's CS a science of ?

physics stars 'n' stuff
chemistry water n’ stuff
blOlOgy CelIS, Sthfed Wlth water (the stuff is made by stars!)

CS ?



What's CS a science of ?

the study of composition:

the study of complexity: ) ] ]
it ~ information n'stuf
How can it be done?

How well can it be done?

Can it be done at all?



What's CS a science of ?

the study of composition:

the study of complexity: ) ] ]
it ~ information n'stuf
How can it be done?

How well can it be done?

Can it be done at all?

We'll look at 3 examples - each of
3 examples? which you'll construct in CS 5
&% That's it for me!
e ... at least to some extent!

(]
—



— How can it be done?

What is CS?

"'/

\_

Can you solve the problem?

Can you create a process to
solve such problems?

~

/

'CHIMPANZEE'

show
matches

'HUMAN'

What is the Longest Common
Subsequence between 2 strings?

same order, not necessarily neighboring



— How can it be done?

What is CS?

"'/

\_

Can you solve the problem?

Can you create a process to
solve such problems?

~

/

'CHIMPANZEE'

\ \ \\ 14 o

'HUMAN'

What is the Longest Common
Subsequence between 2 strings?

same order, not necessarily neighboring



— How can it be done?

What is CS?

"'/

\_

Can you solve the problem?

Can you create a process to
solve such problems?

~

/

'HITMONCHAN'

draw the
best
matches

'HUMAN'

What is the Longest Common
Subsequence between 2 strings?

same order, not necessarily neighboring

'CGCTGAGCTAGGCC...'

~3-10°more

'ATCCTAGGTAACTG...'

only three letters from ACGT' could be the first match!

Eye oneder if this haz t

othur aplications?

)
A



— How can it be done?

What is CS?

"'/

\_

Can you solve the problem?

Can you create a process to
solve such problems?

~

/

ABOMASNOW' ; &

draw the
best
matches

o 'HUMAN'

What is the Longest Common
Subsequence between 2 strings?

same order, not necessarily neighboring

'CGCTGAGCTAGGCC...'

~3-10°more

'ATCCTAGGTAACTG...'

9 which letter (ACGT) could _not_ be the first match?

Eye oneder if this haz t

othur aplications?

)
A



Feels like home!

What is CS?

u n Ive rse what is it? download buy forum
- videos

f

screenshots
faq

Interactive Space Simulator

Smash moons into planets, create new stars, and
build new worlds from spinning discs of debris.
Explore our solar system in 3D or destroy

— How well can it be done?—> [ T

You can simulate and interact with:
» Our solar system: the 8 planets, 160+ moons,
and hundreds of asteroids
» Nearest 1000 stars to our Sun
» Our local group of galaxies
» An unlimited number of fictional scenarios

Tinker with your creation or sit back and watch

the effects of gravity unfold. It's fun, accessible,
and easy to use.

v Learn more...

“Bringing new meaning to the term ‘sod game"."”

bluesnews.com

How quickly can you find .-
a solution?

How much work is needed

to simulate N stars?
IS yOUF SOIUUO” the ”be.St” chemistry's + physics's "N-body" problem

possible?
k / What if N is 1017
or a million-and-one ...7




What is CS? 0 e

Can it be done at all? ——>

Can we build a 3d model
e ™ from one 2d image?

Is your problem solvable? Andrew Ng's "Make3d"

How can you tell I?

\_ J

many prOblem? are unSOh_]able"' All three eyes tell me that Make3d
...and you'll prove this! has just failed ~ epically! =

.
A
https://www.youtube.com/watch?v=GWWIn29ZV4Q



Pair up with someone nearby - answer these questions together...

Longest Common \ .
Subsequence (LCS) CH\|MPA&N\ZEE

There are 101 stars in a galaxy far,
. far away. Each exerts a force on
Keeps ordering, can

: 'HUMAN' each other.
skip letters. Example: e
How many interstellar forces is
Mother Nature "keeping track of”

Draw the LCS | ; ’A‘ in this galaxy, in total?
matches for ABOMASNOW ; ‘;, e R e G

these two
"species”

o strings:

atches

4 ma
shown

What if there were N+1 stars? Is Nature "computing"?

'HUMAN'

o Circle the locations r

AG CTGAG CTAGGCC . .' at least two errors 4<

imperfections, you
noticed in the 3d model
(fly-through) created
from this 2d image?

~3-10°more

A\GGTAACTG...

-hese twc
DNA strings?

2 "errors"?




Pair up with someone nearby - answer these questions together...

Longest Common . .
CHIMPANZEE
Subsequence (LCS) \ \ There are 101 stars in a galaxy far, | |-
. \ ] shown far away. Each exerts a force on
Keeps ordering, can 'HUMAN' each other.

skip letters. Example: ese 5

vath How manv ipte
Draw {
mat
th

Is Nature "computing"?

ower half ~
1ce-breaking

Name: Name:

+ other info if you'd like + other info if you'd like
Your favorite is ) Your favorite
Your least favorite is ) Your least favorite

What is something non-Claremont-collegey you have in common?




Pair up with someone nearby - answer these questions together...
Longest Common . .
CHIMPANZEE
Subsequence (LCS) \ \ \ There are 101 stars in a galaxy far, | |l

far away. Each exerts a force on

Keeps ordering, can 'HUMAN' each other.
skip letters. Example: ese 5

vath How manv interstella es | ﬂ

Draw {
m at fy Sollisien FULL HD ’-J"l‘amuez' SRR ° Lo Sanies Eeteier

th Is Nature "computing"?

o ower half ~

1ce-breaking

Zach Dodds, Pittsburgh, PA Name: Three-eyed Alien, "Space" i
+ other info if you'd like + other info if you'd like ‘-’I
. . ! . . ! !
oy poptarts B strawberry! § Your favorite BASSGuel is S'mores! |

. . decaf
Your least favorite 1S _-

What is something non-Claremont-collegey you have in common? | /227018 722 BN 2k ad KT ikas ke ) i1e i 4




Pair up with someone nearby - answer these questions together...

Longest Common . .
CHIMPANZEE
Subsequence (LCS) \ \ \ There are 101 stars in a galaxy far, | |l

far away. Each exerts a force on

Keeps ordering, can 'HUMAN' each other.
skip letters. Example: ese 5

vath How manv interstella es | &

Draw {
mat fy Sollisien FULL HD ’-J"l‘amuez' SRR ° Lo Sanies Eeteier

th Is Nature "computing"?

o ower half ~
1ce-breaking

o S . e "errors"?

Zach Dodds, Pittsburgh, PA Name: Three-eyed Alien, "Space" i
+ other info if you'd like + other info if you'd like ‘-—‘
. . ! . . ! !
oy poptarts B strawberry! § Your favorite BASSGuel is S'mores! |

. . decaf
Your least favorite 1S _- .

What is something non-Claremont-collegey you have in common? | /227018 722 BN 2k ad KT ikas ke ) i1e i 4




Pair up with someone nearby - answer these questions together...

Longest Common . .
Subsequence (LCS) Cl‘{"\ﬂPA&N\ZEE

There are 101 stars in a galaxy far,
. far away. Each exerts a force on
Keeps ordering, can

. 'HUMAN' each other.
skip letters. Example: e
How many interstellar forces is
Mother Nature "keeping track of”

| 4 matches
| shown

Draw the LCS | ; ,’ “-M;‘ in this galaxy, in total?
matches for ABOMASNOW ‘» & T i gy
these two What if there were N+1 stars? | Is Nature "computing"?
"species” : |
strings: HUMAN
o e 00 [#] make3d.mp4

o Circle the locations of

Which letter 'CG CTGAGCTAGGCC... ! at least two errors, or

(ACGT) could imperfections, you
not be the noticed in the 3d model

~3-10°more (ﬂy_through) created

first match in , _
from this 2d image?

these two 'ATCCTAGGTAACTG...'

DNA strings?
o Why might the software have made these "errors"?

Name: Name:

+ other info if you'd like + other info if you'd like

Your favorite i ) Your favorite

Your least favorite i ) Your least favorite

What is something non-Claremont-collegey you have in common?




Longest Common
Subsequence (LCS)

Keeps ordering, can
skip letters. Example:

Draw the LCS
matches for
these two
"species”
strings:

Which letter
(ACGT) could
not be the
first match in
these two
DNA strings?

Name:

Pair up with someone nearby - answer these questions together...

'CHIMPANZEE'

VN

'HUMAN' ;

'ABOMASNOW' ®:®

& o

N

tches

4 ma
shown

'HUMAN'

There are 101 stars in a galaxy far,
far away. Each exerts a force on
each other.

How many interstellar forces is e
Mother Nature "keeping track of”
in this galaxy, in total?

What if there were N+1 stars? ‘

Unlserse Sanch - Calany alislon FULLHO 10K Particles

Is Nature "computing"?

'CGCTGAGCTAGGCC...

~3-10°more

'ATCCTAGGTAACTG...!

+ other info if you'd

0800

[#] make3d.mp4

o Circle the locations of
at least two errors, or
imperfections, you
noticed in the 3d model
(fly-through) created
from this 2d image?

Why might the software have made these "errors"?




Pair up with someone nearby - answer these questions together...

Longest Common . .
CHIMPANZEE
Subsequence (LCS) \ \ There are 101 stars in a galaxy far, | |-
. \ ] shown far away. Each exerts a force on
Keeps ordering, can 'HUMAN' each other.

skip letters. Example:

vatheses How manv ipte

Draw {
mat
th

Is Nature "computing"?

ower half ~
1ce-breaking

o S 2 "errors"?

Name: Name:
+ other info if you'd like + other info if you'd like
Your favorite is ) Your favorite 18
Your least favorite is ) Your least favorite is

What is something non-Claremont-collegey you have in common?




Pair up with someone nearby - answer these questions together...

Longest Common . .
Subsequence (LCS) Cl‘{"\ﬂPA&N\ZEE

There are 101 stars in a galaxy far,
. far away. Each exerts a force on
Keeps ordering, can

. 'HUMAN' each other.
skip letters. Example: e
How many interstellar forces is
Mother Nature "keeping track of”

4 matches
shown

Draw the LCS I " ;’ “-M“ in this galaxy, in total? : e
matches for ABOMASNOW ; \“;
these FWO What if there were N+1 stars? ‘ Is Nature "computing"?
"species” 'HUMAN'

strings:
OO make3d.mp4

o Circle the locations of

Which letter 'CG CTGAGCTAGGCC... ! at least two errors, or

(ACGT) could imperfections, you
not be the noticed in the 3d model

~3-10°’more
first match in (fly-through) created
from this 2d image?

fesetwo - 'ATCCTAGGTAACTG... o

DNA strings?
o Why might the software have made these "errors"?

Name: Name:

+ other info if you'd like + other info if you'd like

Your favorite i ) Your favorite

Your least favorite i ) Your least favorite

What is something non-Claremont-collegey you have in common?




Pair up with someone nearby - answer these questions together...

Longest Common 'CHIMPANZEE'

Subsequence (LCS) \ \ \ There are 101 stars in a galaxy far, | "handshakes

. far away. Each exerts a force on
Keeps ordering, can

. 'HUMAN' each other.
skip letters. Example: 0
How many interstellar forces is
Mother Nature "keeping track of”
D he LCS ‘ ¥ ‘ in this galaxy, in total?
raw the 'ABOMASNOW" %+

matches for e R RS e

these two \\ ‘ What if there were N+1 stars? | Is Nature "computing"?
'species” 'HUMAN'

o e

4 matches
shown

o Circle the locations of
Which letter 'CG CTGAGCTAGGCC... ! at least two errors, or
(ACGT) could imperfections, you
not be the ) . noticed in the 3d model
ﬁrsmatch in Sadihisoid (ﬂy_through) created \
. . )
these two I ATCCTAGGTAACTG... AR e p——
DNA strings? Who says they re € :

o surprisingly, it could be A! Why might the software have made these "errors"?

Name: Name:

+ other info if you'd like + other info if you'd like
. optarts strawberry! . - . S'mores!
Your favorite y: Your favorite M ebed is

Your least favorite ______ [ hope there were SOmf‘3
favorites found!

What is something non-( W hiave 11 common?

shared




Pair up with someone nearby - answer these questions together...

Longest Common . .
HIMPANZEE u
Subsequence (LCS) € \ \ \ There are 101 stars in a galaxy far, | [ "handshakes

matches
_ ’4‘ shown far away. Each exerts a force on
Keeps ordering, can

. 'HUMAN' each other.
skip letters. Example: 0
How many interstellar forces is
Mother Nature "keeping track of”
Draw the LCS 'ABOMASNOW' ’(«M} in this galaxy, in total?
matches for 4\\'
t'}'lese FW(')' \\ ‘ What if there were N+1 stars? |
UM L
o v
800 . [ make3d.mp4 - y4

o Circle the locations of

Is Nature "computing"?

Which letter 'CG CTG AG CTAG G CC N : at l.east two errors, or

(ACGT) could imperfections, you

not be the noticed in the 3d model

ot - can't be G! ReRley (fly-through) created
irst match in y 8

/i from this 2d image?

these two 'ATCCTAGGTAACTG...!

DNA strings?

Who says they're errors?’:

o surprisingly, it could be A! Why might the software have made these "errors"?

Name: Name: t
+other info if you'd like - + other info if you'd like {»‘1)7‘, y
. optarts [ strawberry! . - ) el ——

Your favorite B is M T e poptarts EEVE S'mores! [y

Your least favorite _

were some

hope there
shared favorites found!

What is something non-( W hiave 11 common?




Pair up with someone nearby - answer these questions together...
'CHIMPANZEE' ‘

Longest Common

Subsequence (LCS) \ \ \

There are 101 stars in a galaxwzfas
far awo

Keeps ordering, can 'HUMAN'
skip letters. Example:

What is something non-Claremont-collegey you have in common?




What is CS?

CS is the study of complexity

How can it be done? ——

How well can it be done?

Can it be done at all?

N

CS's 6 big
questions

Only one is programming. Which one?

<

Can you solve this problem?

Can you create a process to
solve such problems?

How quickly can you find
solutions?

Do you have the “best”
solution?

Is every problem solvable?

Is there a way to tell?

There isn’t always!



What is CS?

CS is the study of complexity

How can it be done? ——

How well can it be done?

Can it be done at all?

N

CS's 6 big
questions

Only one is programming. Which one?

<

Can you solve this probleC%

Can you create a process to
s

solve such problems? "
Qvogv X C«S

How quickly can you fir@s
solutions?

Do you have the “best”

solution? CS

Is every problem solvablc%

Is thereaway tot

There isn’t always!



CS’s —and CS5's -
philosophy:

Whatever you are,
be a good one.

- Abraham Lincoln

More and more,
CS amplifies just this...



You're here! Where next?

0) Introductions!

1) How CS 5 runs...

Shouldn’t there be an
2) PYthO n? ' alien in this game?
= . A
this Python hw is
ChOice: W » RPS Store » |

Is CS programming?

3) What is CS?

Whatever CS is,
it's definitely alien!




Syllabus, briefly

TTh: 1:15-2:30 or 2:45-4:00

Lectures

n Lab"

labs are recommended L —
by 5 out of 5 CS5 alums! g

Office and
grutoring hrs Lots of help is available!

HW Tuesdays hw due Tuesdays...




Syllabus, briefly

Lectures

n Lab"

labs are recommended L
by 5 out of 5 CS5 alums! &

Office and
grutoring hrs

HW

TTh: 1:15-2:30 or 2:45-4:00

Key sKills, topics, and their motivation
Insight into the HW problems (what, why, how)
We'd like to see you! Let us know if you're out...

F: 2:45-4:45pm
Guided progress on the week's first hw problem
Incentivized: full credit for lab-effort + submitting by Fri @ 5.

Lots! hwk or

> I
See our "grutoring " page ... other q'ns

Tuesdays dueby 22:22:22 pm



Syllabus, briefly

Lectures

n Lab"

labs are recommended L
by 5 out of 5 CS5 alums! g

Office and
grutoring hrs

HW

TTh: 1:15-2:30 or 2:45-4:00

Key sKills, topics, and their motivation
Insight into the HW problems (what, why, how)
We'd like to see you! Let us know if you're out...

F: 2:45-4:45pm jl>
Guided progress on the week's first hw problem
Incentivized: full credit for lab-effort + submitting by Fri @ 5.

Lots! hwk or

> I
See our "grutoring " page ... other q'ns

Tuesdays dueby 22:22:22 pm



f

o CSS Lab s

Join in Friday: 2:45-4:45pm
Finish: two hours or when complete

Sign in

Check in!

chat with one of the profs
about one of the lab parts




h DALL-EZGsnerarsdlrnages

o Togohing assistants
;'M returing to campus”

il




Swag the Bear
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Homework

ASSignments ~ 5 problems/week

Due Tuesday evenings by 22:22:22 (10:22 pm. )

Eur-ollowed to use
Euros for any

homework problems
You have 3 CS 5 Euros to use... o Q

"Late Days" s

No need to let us know, even.

Extra credit is available (fun!)

Some problems are specified “individual-only.”
Others offer the option of working as pairs/partners:

Collaborate ! < * You don’t have to work in pairs/partners (that said, it's fun!)

e [f you do, you must share the work equally

e Be sure to indicate who your partner was at the submission site!




Scissors
\\‘
v Q
2% ..
// \ S
O
® % @
< ) N

c.ﬂi-:;prwe:\ St r)
& %
Q

Lizard Rock
crushes

rock — paper - scissors - lizard - Spock!

N J
Y

hwOpr2rps ~ rock-paper-scissors

Let's play! Maybe
two out of three?

b

‘ Loglcally, ['ve gOt game! http://www.youtube.com/watch?v=fqlDc2VICZ0 start at about :28



Partners

one computer two computers

tradeoff typing/debugging ~ both partners type/debug ~
about every 20 minutes provide help as needed

Standard is the After finishing the hw, (a) each person has contributed equally
same either way: and (b) both could complete the problems on their own

Submit with a partner as full co-owners of the work.



Honor Code

e You're encouraged to discuss problems with
other students - or tutors - or any instructors.

 You may not share written, electronic or verbal
solutions with other students, present or past:

Please do use the internet for Python language references.
Pleas do use other's eyes for finding syntax erorrs.

Do not use the internet to find solutions (or try to)

If you work as a pair/partners, this applies for the duo.

Sign & submit CS's honesty policy, part of this week's lab.



Honor Code

e You're encouraged to discuss problems with
other students - or tutors - or any instructors.

 You may not share written, electronic or verbal
solutions with other students, present or past:

Please do use the internet for Python language references.
Pleas do use other's eyes for finding syntax erorrs.

Do not use the internet to find solutions (or try to)

If you work as a pair/partners, this applies for the duo.
ChatGPT is useful! Cite w/ " (triple quotes) Build from there

ChatGPT? clel



ChatGPT

eleBlelecle|e/ee/e(0|0[0) 0w x/elmelea@e|c|«|oNe oo calll
h Y ®*» = 0O

how do | express 42 as an arithmetic combination of four 4's?

You can express the number 42 using four 4's through various arithmetic operations. Here's

one way to doit:
4'+4)-(4/4)=42
Explanation:

4!is the factorial of 4, whichis 4 x 3 x2 x1=24.
Adding another 4 to it gives 28.
Dividing 4 by 4 results in 1.
* Subtracting 1from 28 gives you 27.
* Adding 15 (which is 4 x 4) to 27 gives you the final result of 42.

So, (4! + 4) - (4/4) = 42 using four 4's in an arithmetic combination.




ChatGPT

e You're encouraged to discuss problems with
other students - or ChatGPT - or any instructors.

e ChatGPT - and its siblings - can be great for
bridging your thinking and Python's "thinking"

1 . Cite C hatG PT ! S h elp . Don't understand ChatGPT's help? Constrain it! Ask it to explain!

# ChatGPT: """ (4!+4)-(4/4) = 42"""
# | started with this, removed the unhelpful stuff, and built a
# solution that's correct, understood, and shown here:

2. Understand, cut, add, and edit any "help.” it's not always helpful...

3. Your submission is yours. This is always the case...



Honor Code

e You're encouraged to discuss problems with
other students - or tutors - or any instructors.

 You may not share written, electronic or verbal
solutions with other students, present or past:

Please do use the internet for Python language references.  svenwit e

eyes, | need to
borrow others to

Pleas do use other's eyes for finding syntax erorrs. ond the syntax
errors here!

Do not use the internet to find solutions (or try to) -

If you work as a pair/partners, this applies for the duo. —

ChatGPT is useful! Cite w/ " (triple quotes) Build from there

Sign & submit CS's honesty policy, part of this week's lab.



~ 60% Assignments

~ 30% Exams

~ 10% Participation/“quizzes”

Exams

Midterm
Final

Grading

perc > .95:

('A")
perc > .90:
("A-")
perc > .70:
v v k
("Pass') e

-

see online syllabus for the full grade list...

Midterm? This feels

Thursday, March 7, in-class  norelike a 2/3-term! -
Monday, May 6, 2-5 PM _

using a page of notes is OK on exams

exams are written, not typed (7??)



Choices, choices!

Let's set the value of perc to 0.91...

v
perc = 0.91

First — there

if perc > 0.95:

c1if pere > 0.90: are several
rint 'A-'
elifpperc > 0.70: Syntax

print 'Pass'

else: "errors’
print 'Aargh! '- here!



Choices, choices!

Let's set the value of perc to 0.91...

v
perc = 0.91 ('Aar‘gh ._l)
J
if perc > 0 . 95: Hlflnglis%’l's sy:;)taxst;luggles':,
print ('A') =

elif perc > 0.90:
print ('A-")
elif perc > 0.70:
print ('Pass')
else:
print ('Aargh!')



Let's set the value of perc to 0.91...

v
= 0.91

perc
if perc > 0.95:
print ('A'")
elif perc > 0.90:
print ('A-")
elif perc > 0.70:
print ('Pass')
else:
print ('Aargh!')

What will this program print,
if perc is0.917

Seeing syntax...

# of LINES here:

# of BLOCKS here:

# of TESTS here:

CONTROL

# of structures here:

What's here?

how many tests
are tested?




Let's set the value of perc to 0.91...

v
= 0.91

perc

Seeing syntax...

‘if perc > 0.95: ﬁ checked and failed (False)

print('A') .

elif perc > 0.90: ﬁ checked and succeeded! (True)

print ('A-")
elif perc > 0.70:

print ('Pass')
else:

not checked
or run at all

not checked

print ('Aargh! ') ormunatal

What will this program print,
if perc is0.917

A-

I body runs and prints A-

What's here?

# of LINES here:

how many tests
are tested?

8
# of BLOCKS here: 4
3

# of TESTS here:

CONTROL
# of structures here:




Left Right
00

= Choices, choices! =
perc = 0.80 perc = 0.80
if perc > 0.95: if perc > 0.00:
print ('A') print ('Aargh! ')
elif perc > 0.90: elif perc > 0.70:
print ('A-") print ('Pass')
elif perc > 0.70: elif perc > 0.90:
print ('Pass') print ('A-")
else: else:
print ('Aargh!') print ('A')

What does each of these programs print out, if perc is 0.8?
What value of perc gives an 'A-" on the right?

How can you get a better grade on the right than the left?



Exclusive Choices

if perc > 0.95:
print ('A'")

elif perc > 0.90:
print ('A-")

elif perc > 0.70:
print ('Pass')

else:
print ('Aargh!')

elif and else are optional

if ... elif ... else

/

When using
if . elif ... . else

at most one block will run:
the first whose test is True.
If all fail, the else will run

4 mutually exclusive blocks

in a single control structure



Exclusive Choices

Every i £ starts a new

control structure.

at most one block will run:
the first whose test is True.
If all fail, the else will run

\~ 4 mutually exclusive blocks

oY S elif else

clifandelseareoptional ©1lif and else are both optional




What's the difference?

mutually exclusive blocks ‘ nonexclusive blocks

What if perc ==.99 ? (How would we set it?)

How many separate control structures does each side have?

perc =.99 perc =.99
1if perc>.95: 1if perc>.95:

print ('A'") print ('A')
elif perc>.90: 1if perc>.90:

print ('A-") print ('A-")
elif perc>.70: 1if perc>.70:

print ('Pass') print ('Pass')




What's the difference?

mutually exclusive blocks ‘ nonexclusive blocks

What if perc ==.99 ? (How would we set it?)

How many separate control structures does each side have?

perc =.99 perc =.99
(. : - :
1f perc>.95: = 1f perc>.95:
print('A') print ('A')
elif perc>.90: = 1f perc>.90:
print ('A-") print ('A-")
elif perc>.70: thing = 1f perc>.70: things
\_ print ('Pass') print ('Pass')




for decision-making, we now have it all...



for decision-making, we now have it all...

Next ~ Nest!

CS ~ the study of composition



Nestin g for decision-making, we now have it all...




# Blocks ?

Nesting

# C. Structures ?

comp = 'rock'
user = 'paper'
1if comp == 'paper' and user == 'paper':

print ('We tie. Try again?')

elif comp == 'rock':
1f user == 'scissors':
print ('I win! * *')
else:

print ('You win. Aargh!')

Does this program print the correct RPS result this time? Does it always?



(0) Find the 3 tests and 4 blocks here.

(1) What does this code print?

comp 'rock'
user = 'rock'

comp == 'rock':

user == 'paper':
print('I win * *!')
user == 'scissors':

print('You win.')

print ('Tie."')

(Extra) What is the smallest number of blocks
and tests needed for a fully-correct RPS?

(Extra #2) What if it were RPS-5? (w/ Lizard and Spock)
How about RPS-25? RPS-1017?

(2) As written, what does this program print?

comp = 'rock'
user = 'rock'

comp ==

user

(3) Change these inputs
to produce a completely
correct RPS output.

without changing the code below

'rock':
print('I win * *!')
'paper’ :
print('You win.')

print('Tie: Ugh')

(4) How many of the 9 RPS input cases are fully correct,
as handled by the code above?

user

"paper’ "rock'

'scissors'

'rock'

comp

'paper' 'scissors'

1<33

(f




(0) Find the 3 tests and 4 blocks here.

(1) What does this code print?

comp = 'rock'
user = 'rock'
comp == 'rock':
user == 'paper':

print('I win * *!'

r of blocks
a tully-correct RPS?

(Extra 2) What if it were RPS-5? (w/ Lizard and Spock)
How about RPS-25? RPS-1017?

(2) As written, what does this program print?

(3) Change these inputs

comp = 'rock' to produce a completely
user = 'rock' correct RPS output.
without changing the code below
comp == 'rock':

print('I win * *!_

'scissors'

1<33

@)




"Quiz" ~ problems 0+1

comp 'rock'
user = 'rock'

if comp == 'rock':

1if user == 'paper':
print('I win * *1!')

elif user == 'scissors':
print('You win.')

else:
print ('Tie. ')

else




"Quiz"” ~ problems 2-4

comp = 'rock'
user = 'rock'
if comp == 'rock':

print('I win * _*1')

if user == 'paper':
print ('You win.')

else:
print ('Tie: Ugh')

What does this program print?



"Quiz" ~ problems 2-4

| v’;’-1— | |

ZTCCRK comp

1 anen =11

= OCN 'rock' 'paper' 'scissors'

comp
user

user

'rock'

if comp == 'rock':
print('I win * _*1')

'paper’

if user == 'paper':
print('You win.')

else:
print ('Tie: Ugh')

'scissors'

How many possible “input cases” are there? How efficient can we be?
For how many is this program correct? For RPS-3? RPS-5? RPS-1017



"Quiz" ~ problems 2-4

|l anm 1t

comp ESCRK comp
user = -‘rock’ 'rock' 'paper' 'scissors'
user -,
. 0 win * *I
lf comp —_— ! rOCk ! . 8 ITie: Uéh Tie: Ugh Tie: Ugh
print('I win * *1') )
N
: f ] ] 84 I win *_*! You win. You win.
—_— ® You win.
1T user paper : &
print ('You win.') ]
v
U°) ITVi\lir'] Zé:l Tie: Ugh
else: 3 |
" u 0 2 fully correct!
print('Tie: Ugh') | ontf e
How many possible “input cases” are there? How efficient can we be?

For how many is this program correct? For RPS-3? RPS-5? RPS-1017



"Quiz" ~ problems 2-4

comp = LR comp
user = -‘reck'™ 'rock' 'paper' 'scissors'
user -,
if comp == 'rock': o | Tali | mewe | mew
print('I win * *1') ]

1f u: A COrreCt RPS iS * _x! You win. You win.
2 possible with only one
f

o Tie: Ugh
else nEx mEx [ |

prlnt ‘ ' 'l-le : Ugn ' only one fully correct!

How efficient can we be?
For RPS-3? RPS-5? RPS-1017?

How many possible “input cases” are there:
For how many is this program correct?



Remember ~ Lab on Friday

Getting started with Python/text editor/cmdline/4 4's!

g Alien defeats everything —
even Alien

—

How about a peek at the rest of the week's HW... ? ... you must mean Pic !






