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Discussion-2: Number Representation, Control, Boolean Operators



Q1. Number Representation

First, your TA will do a mini-lecture on number-representation. Please pay attention!
Now, let’s solve the following problems (yes, they’re similar to the lecture-quiz!)

Problems:

1. How many digits do we have in the base 14 NRS? What are they?
14 digits: 0, 1,2, ... ,9,A,B,C,D

1.1 If a numeral is valid in Base-11, is it necessarily valid in Base-3?
No, consider the numeral: 61A

1.2 If a numeral is valid in Base-5, is it necessarily valid in Base-3?
No, consider the numeral: 24

1.3 If a numeral is valid in Base-3, is it necessarily valid in Base-7?
Yes, the valid digits in base-3 are a subset of the valid digits in base-7.

2. What's the value of Ob1101 in decimal?
13

3.1232 = X Find the value of x.
4D0

4. Convert 1232 to binary.
0b10011010000

5. Convert 0xAOC to binary.
0b101000001100

6. What's the value of 0OxCAFE in decimal?
51966

7. What's the value of 0x1011 in decimal?
4113



&. Convert 0b11010111 to hexadecimal.
0xD7

9. Convert 0OxDEADBEEF to hexadecimal.
0xDEADBEEF

10. Convert 1647 to base-9.
115

11. Convert 1649 to base-7.
256

12. A Number-Representation System with a larger base will generally use a numeral
with fewer digits to represent the same number.

13.

In the unsigned representation shown in lecture, the largest value we can represent
using h >= 1 bits in binary is _ (A) , and the number of unique values we can
representis _ (B) . Your answers must be expressions in terms of n, and you
should simplify them as much as possible.

A: B:

Hint: Tryn=3,n=4, ...

A:2 —1
B: 2



Q2. Boolean Operators

First, your TA will do a mini-lecture on boolean operators and truth-tables. There will be
new information here that isn’t covered in lectures, please pay attention and ask
questions!

Modeling:
1. Write boolean expressions that model the following scenarios:
A is a boolean variable that denotes whether I fed Alonzo.

B is a boolean variable that denotes whether Dan fed Alonzo.

e Write a boolean expression that returns True iff at least one of us fed Alonzo.
A ORB

e Write a boolean expression that returns True iff both of us fed Alonzo.
A AND B

e Write a boolean expression that returns True iff none of us fed Alonzo. First, write
it without using OR operators. Then, write it without using AND operators.

NOTAANDNOTB = NOT (A OR B)

e Write a boolean expression that returns True iff exactly one of us fed Alonzo.
(NOT (A AND B) ) AND (A OR B) that is, not both but at least one!

Truth Tables:

1. Fill out the following Truth-Table:




INPUT-1 and INPUT-2 .

INPUT-1 INPUT-2 INPUT-1 and  INPUT-2 .




2.

Consider the following script, wherein X, Y, and Z are boolean variables.

‘ report




X Y Z FX, Y, Z)
L1 T T T
T T 3 T
T f T e
T ¢ 3 T
P T T ' 1
F T 3 T
¢ r T T
% F £ I

2. We now wish to rewrite the predicate block in the previous page using just one boolean
expression. Please fill out the appropriate bubbles such that the resulting boolean
expression is equivalent to the definition of F shown in the previous page.

F(X, ¥, 2) = (NVT X ) OR (Nof 2 ) Df Y

I i ol S S

OXx ® (@)

oY @) QY QY QY Y @y
Oz @) Oz Oz @z Oz Oz
OAND ||O AND ||OAND ||[OAND |OAND AND || OAND

QOR OOR |[|@OR OORrR ||OOR OR OOR
@Nort [[ONoT [[ONoT ||{@NOT ||ONOT NoT || ONOT




19.Tor questions 19 and 20.

Suppose that A, B, and C are boolean variables (True or False.) Is there some
assignment of A, B, and C such that the following expression evaluates to True?
If yes, fill out the table with a satisfying assignment (choosc True / Falsc
values for A, B, and C). If not, then fill the bubble next to “Impossible”

D or @:Bor @D ) and ¢ A Jgs not B

@ B X" not C S and € C L. ® not A

£ not A Jf° not B o not C

Az T (2 Tane &> R Tune
@Impossible  f: Gulcee [ Falye (=> (= False

A B C

OTrue OFalse O True OFalse O True OFalse

=0 Impossible

At ek ot Sy b T 9 Lo F
A B

@ rrue OFalse @ True OFalse O True @False




Q3. Iteration + Control

First, your TA will do a mini-lecture on different ways to accomplish iteration and control
structures in Snap!/ Please pay attention and ask any questions you might have.

Problems:
1. FizzBuzz

Write a block called FizzBuzz, which takes in an integer N. It should say all the
integers from one to N, and additionally say “Fizz” if an integer is divisible by three,
“Buzz” if an integer is divisible by five, and “FizzBuzz” if an integer is divisible by both
three and five.

As an example, FizzBuzz (15) should say the following in order:
1, 2, 3, Fizz, 4, 5, Buzz, 6, Fizz, 7, 8, 9, Fizz, 10, Buzz, 11, 12, Fizz, 13, 14, 15, FizzBuzz

B

‘ FizzBuzz (N

for (|= = &P to N

‘ say (i for @@ secs

If i is divisible by 5
and 3, then it's
divisible by 15 too! ~

B ——
| say for @& secs
=




2.
. Consider the following block:

for(i ) = pick random &P to € to pick random &P to €D
for @ = IEEENGAON 4 B0 5 B to INCEIAELGLIN 6 RGN 7 ) |

The minimum number of times Snap! will say “Hello!” is:

The maximum number of times Snap/ will say “Hello!” is:

Minimum: 4 Maximum: 16



