Beginner’s Group

JULY 1, 2015

Warm Up: Logic Problem from The New York Times

Albert and Bernard just met Cheryl. “When is your birthday? Albert asked
Cheryl.

Cheryl thought a second and said, “I'm not going to -tell you, but T will give
you some clues.” She wrote down a list of 10 dates:

May 15, May 16, May 19
June 17, June 18
July 14, July 16
August 14, August 15, August 17
“My birthday is one of these,” she said.
Then Cheryl whispered in Albert’s ear the month, ard only the month, of

her birthday. To Bernard, she whispered the day, and only the day.
“Can you figure it out now?” she agked Albert.

Albert; 1 don’t know when your birthday is, but I know Bernard doesn't
know either. ‘

Bernard: I didn’t know originally, but now I do.
Albert: Well, now I know too!

When is Cheryl's birthday?






Weighing with Powers of 2

In the country of Binary Land, the factory makes only the
following weights (in kilograms):

You can buy any number of these standard weights from the
factory and use them with a balance scale.

1. What is the pattern in the sequence of weights above?

2. Write down the next 3 weights in the sequence:



3. Balance each of the following objects using the weights

(a) Find two different ways to balance a watermelon
" weighting 7 kilograms. (Note that you can use the
same weight more than once). |

7kg

7kg

A

- JAY
(b) Find two different ways to balance a metal ball weigh- -

ing 10 kilograms. (Note that you can use the same
weight more than once).

, 10 kg

‘ 10 kg




4. Now fry to use each of the standard weight only once.
Can you balance the following:

(2)

AN
(b)

JAN
(©)

AN
(d)

JAN

JAN




5. Someone stole the 1 kilogram weight. What kind of weights
can you balance now? (You still have all of the weights

6. The next day, the 2 kilogram weight got stolen, too. Which
weights can you balance now? (You have the weights

7. They found the 1 kilogram weight! Which weights can

g 5 E iy

you balance now? (You have the weights

)




8. Balance the following. Do not use the same welght more
than once. Fill in the table below:

e if you are using a certain weight, put 1 in its column;

e if you are not using a certain weight, put 0 in its col-
umn.

Some examples are filled in:

Weight | Write as sum of weights




Weight | Write as sum of weights

10 10 =

11 11 =

12

13-

14

15




9. Major robbery!

(a) After many weights were stolen you are left only
& B @ @
with the weights i, Bl, B} and §. Can you balance
18 kitograms using each weight no more than once?
Why or why not? What weights can you balance?

(b) What is the largest number you can write as a sum of
some the numbers 1,2, 4, 8§ without using the same
number more than once?




(c) Can you balance 30 kilograms with the given weights

(d)

1,2,4,8,16,...

without using any weight more than once. That is,
write 30 as a sum of several of these numbers, with-
out repeating any of the numbers:

0=p+o+ 3+ 0.

Now write down the string of 0s and 1s that corre-

sponds to 30. (Write 1 under the aumbers that are

used in the sum above. Write 0 under the numbers
that are not used in the sum above):

16 814211

30

Can you write down 57 as sum of some of the num-

bers
1,2,4,8,16,32,...7

Do not use the same number twice.
5T=o+o+ o+ 0.

Now write down the string of Os and 1s that corre-
sponds to 57:



32116814 21

57

10. What number corre'sponds to the following strings of Os
and 1s. Fill in the table:

32

16

computation

number

26

16+8+2=26

e OO D
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11. Every number can be written in binary notation:

1=[1], 2=[1[0, . 3=T1]1] 4 =[1]0]0].
Find the missing numbers or binary notation:

110]1} = 1{110|= 11010]1]=

oo = 6 oo =7 OoOoo = 8

Here the numbers where each digit is written inside of a
square are written in binary notation.







Binary Notation II

Decimal Notation:

1. What is the value of digit 8 in the number 9387

2. What is the value of digit 8 in the number 5817

3. What is the value of digit 8 in the number 8247

4. Let’s look at the number 3456

(2) What is the value of the digit 37

() What is the value of the digit 5?



Binary Notation:

1. Put the numbers 7, 15, 20,29, 36,43 and 50 into binary
notation by filling out the table below:
Number {32 1684121

(a) What is the value of the rightmost digit 1 in the
binary notation of the numbet 77

(b) What is the value of the rightmost digit 1 in the
binary notation of the number 207

(c) What is the value of the rightmost digit 1 in the
binary notation of the number 367



2. Write the following numbers in binary notation:

3. Convert the following nurmbers fiom binary notation to decimal notation:

o N[ =

» 101 [0][0][T

o DM =
Ninnnhies

o [T 0IT0I0] =




4. Solve the followiﬁg addition problems. [Hint: Carrying may be involved!]
Check your work by solving the problem in decimal notation on the side.




5. Solve the following subtraction problems. Check your work by solving
the problem in decimal notation on the side.

111
~1110]0]1
1jjo)11
- 11
11401
- 1
11010




; 6. Compute the sum 1-+1-+2-+4-+ 8+ 16+ 32 like this: first, convert all
numbers to binary. Then, carry out the addition. Finally, convert your
result to a decimal number.

oopoDooaod
OooOoOoOoao
0ODoRoOoGOo
fopooooao
0onoooon
0onoooood

7. Solve the following addition and subtraction problems. Check your results
by solving the problem in decimal notation on the side.







