CS151: Computational Thinking: Visual Media

Oliver W. Layton

Variables

e So, x becomes associated with the value 10, which is stored in memory.

¢ You can think of the variable x as a label for the value 10.

e Variables don’t have to be called x , you can name them as you like ( cs151 = 10, myVariableName = 10 ,
this_is_my_variable_name = 10 all work), but there are rules for valid variable naming.

Variables can change value

New variables can be assigned to existing variables:

gemsCollected 5
gemsCollected 7
print(gemsCollected)

Can use variable alone in a statement or on the right-hand-side of assignment ONLY if already defined.

gemsCollected = gemsCollected*x*2

Right-hand-side operations happen BEFORE assignment

X =3

y =4

distanceTraveled = math.sqrt(xxx2 + yx%x2)
# distanceTraveled is assigned 5

Variables can be assigned to variables

For now, it is the case that after equating two variables (a and b ) and one changes, the other does NOT
change (it keeps its value).
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b =
print(a) # b's old value, 2
print(b) # b's new value 9
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Reason: Variables and their values are stored in the symbol table, not just function names. When equating the
variables, their symbol table value get COPIED.

Go thru example with symbol table.

Variables assigned with the 4 data types we know work
using hard values

Example: If myString = 'hello' then myString = myString + ‘world concatenates the strings 'hello '
and 'world' and assignsitto myString .

Like before, something like myString = myString / ‘3’ won't work.

Step thru temperature program

1. Python reads the definition of convertTtoC and stores it for later use in the main symbol table. Now Python
’knows’ what the function convertTtoC is. You can call it now.

2. Python executes line 12, which is an assignment statement. Python now associated the value 32 to the
variable name tempInFl . So, Python ‘knows’ what the first temperature is.

3. Python executes line 13, which means it must execute lines 7, then 8. A message is printed to the console
because of the command on line 8: 32 degrees in F is 0.0 degrees in C.

There’s a few things worth pointing out about this program:

e \We can pass variables into function just like if they were hard-coded values, like we're used to (e.g.
convertFtoC(tempInFl) ).
e \We'’ve been already working with variables in functions. In convertFtoC , the parameter temp is actually a
variable.

Temperature symbol table: functions and now variables



What happens to convertedTemp after the line convertFtoC(tempInFl) finishes executing in our main
code? In other words, could we access the value of convertedTemp or even temp outside the function
convertFtoC , in our main code, say in between lines 14 and 17? No, it turns out that we can’t!

What we know about symbol tables so far

1. One symbol table for main code of a program. Contains your functions.
2. Separate symbol tables for modules, code you import (e.g. turtle, math, etc.)

Today, we’re going to update our definition of symbol lookup tables
There’s two new big ideas:

1. Variable names, data types, and values get stored in each symbol table, not just function names.
2. Each function gets its own symbol table.
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6 def convertFtoC(temp):
7 convertedTemp = (5/9)*(temp - 32)

8 print(temp, 'degrees in F is', convertedTemp,

9

10

11 # Main code

12 tempInFl = 32

13 convertFtoC(tempInFl)
14

15 tempInF2 = 212

16 convertFtoC(tempInF2)

'VT&JA ‘\
x Neame  Hype Value

|1 Y Sk peess

kYA
&) ConvtA FH ( (%Fb

‘)\ Meke Synbil +ble for fenchin.
C) A—)J entries s "ﬁnc‘ﬁm 57/55}'

'degrees in C.')

(04(”/"’ F"\)L 'FU/| %-D (d ,mu.{.,h *lb ‘FL/](,*;H

Symbil bl

L

%

+eble for it ,Ocr'.mch’S Clr4n'eb|¢§

(h Cof“) cssotjckd Vgles fom Mecn +ble

( boben i 05 Prede)

Emw{-ﬂv(
Mot Fype v
ke [+ D2




