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COMPUTERS ARE AMAZING! 

Presenter
Presentation Notes
Mathematicians and computer scientists help us solve problems.  They develop theories.  They design equipment.  They write computer software.  Men and women can be mathematicians.  Men and women can be computer scientists.  Men and women can be computer engineers.  

Today, we learn about 8 women. Their stories are in a book.  The book is called Her Story:  A Timeline of the Women Who Changed America.  The book tells about more than 850 women.  Throughout U.S. history, women contributed in every area.  In the arts.  In sports.  In politics.  In business.  In medicine.  In the sciences. 

You can learn more.  Your teacher will help you!

[Note to teacher:  A brief quiz that you can give your students prior to the rest of the presentation is provided in the Curriculum Guide, a document also enclosed with this slide presentation.]  

Glossary
Theory (THEE·uh·ree):  an idea about how to do something or how something works. 
Software (SAWFT·wear):  programs for a computer.  The computer equipment itself is called hardware. 
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1882 1921 1943 

1985 

1987 

1995 

2004 

Presenter
Presentation Notes
We will start in 1882.  Mathematician Christine Ladd-Franklin is featured in that year.  Mathematician Amalie Emmy Noether developed abstract algebra theories in 1921.  Mathematician Grace Murray Hopper was working on early computers in 1943.   Mathematician Euphemia Lofton Haynes got her PhD in 1943.    Electrical engineer Vinita Gupta started her company in 1985.  Computer scientist Anita Borg founded an email network in 1987.  In 1995, Ann Livermore is elected Corporate Vice President at Hewlett-Packard.  In 2004, Carol Kovac starts a new business combining health care and computers for IBM.  

[Note to teacher:  If saying the eight names might be “boring” to your students, prepare a simple paper timeline showing the dates noted above.  Have eight volunteers put the women’s names next to her year.  Another alternative is to use the word search game found in the accompanying Curriculum Guide]   
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1882 

Christine Ladd-
Franklin 

Presenter
Presentation Notes
[1]  CHRISTINE LADD-FRANKLIN

Computers need logic to operate.  What is logic?  Logic is the science of reasoning.  Examples of logic include:  5 is greater than 4.  The sky is blue, not brown.  

Christine Ladd-Franklin was a mathematician.  She studied logic.  She went to college in the late 1800s.  She finished her studies in 1882.  

Glossary
Logic (LODGE·ick):  the science of reasoning
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Decimal Binary 

0 0 

1 1 

2 10 

3 11 

4 100 

5 101 

6 110 

7 111 

8 1000 

9 1001 

10 1010 

11 1011 

Presenter
Presentation Notes
Computers are based on a binary system.  What does binary mean?  It means there are two parts.  For a computer, the two parts are “on” or “off”.  “On” is marked as “1”.  “Off” is noted as “0”.  There are only two numbers in a binary system.  These two numbers are 0 and 1.  In the binary system, two = 10.  Four = 100.  Eight = 1,000.  Sixteen = 10,000.

Optional assignment:
Convert 20 to the binary system.
Convert 32 to the binary system.
What is 70 in the binary system?
In the binary system, what do 10, 100, 1000, 10000, and so forth have in common?  

Glossary
Binary (BYE·nuh·ree):  made up of two parts




Her Story:  A Timeline of the Women Who Changed America 

1921 

Amalie Emmy Noether 

Presenter
Presentation Notes
[2]  AMALIE EMMY NOETHER

Computers are machines. They work when they are told what to do.  We use computer software to tell them.  Computer software is also called computer programs.  The programs use equations.  Those equations are written in math called algebra.  

Emmy Noether loved mathematics.  Her field was abstract algebra.  She grew up in Germany.  She had to leave her country when the Nazis came to power.  She moved to Pennsylvania.  A street in Germany is named for her.  Today, a group working with computer security in Germany is named in her honor.  

Glossary
Algebra (AL·gee·bra): a branch of mathematics that uses equations to describe relationships between quantities
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Presenter
Presentation Notes
Computer programs often use the hexadecimal system.  Our decimal system uses 10 as the base.  Hexadecimal uses 16 as the base.  The numbers and symbols are 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, and F.  In hexadecimal 100 = 256 in decimal.       

Optional assignment:
Find the hexadecimal representation for:
30
48
150
255

Glossary
Hexadecimal (HECKS·ah·des·ah·mull): base 16 arithmetic
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1943 

Admiral Grace Murray Hopper 

Presenter
Presentation Notes
[3]  ADMIRAL GRACE MURRAY HOPPER

Grace Murray Hopper was a mathematician.  Her nickname was “Amazing Grace.”  In 1943, she worked on the early computers.  She was in the Navy for many years.  Over her career, she was promoted to Admiral.  
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1943 

Admiral Grace Murray Hopper 

Presenter
Presentation Notes
[3]  ADMIRAL GRACE MURRAY HOPPER

During World War II, while working at her computer, she found the first computer bug.  It was a moth.  The moth was stuck in the computer hardware.  

She developed the first computer compiler.  This is the computer software that lets us talk to computers in human language.  Computers only understand zeroes and ones.  The compiler translates.  

She developed the first English-based computer language.  

Glossary
Compiler (come·PILE·er): computer software that translates human languages into numbers the computer understands
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1943 

Admiral Grace Murray Hopper 

Presenter
Presentation Notes
[3]  ADMIRAL GRACE MURRAY HOPPER

Today, there is a Navy destroyer named for her. USS Hopper (DDG-70), is a guided missile destroyer.  Truly, Admiral Grace Murray Hopper was amazing.      
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addresses 0 1 2 3 4 5 6 7 8 9 

10 T 1 6 2 6 H 8 5 I 

20 4 2 1 9 C 10 7 W 

30 3 5 2 9 O 4 5 S F 

40 F S 8 0 R 5 3 A 

50 W 5 8 K 3 8 Q 7 

60 7 L U 6 6 T 7 4 

70 7 M 10 3 E 9 5 A 1 3 

80 8 9 F F I 10 0 H 

90 9 2 O 5 0 R 3 2 

100 S 2 3 P 6 3 O 7 1 

Presenter
Presentation Notes
Computers store memory at addresses.  These addresses are like your house address.  The information at the address is like stuff in your house.  

This table represents a piece of computer memory.  Addresses are indicated along the top and left margins.  The contents of memory are found to the right and below the bold lines.  The left margin represents the tens.  The top margin represents the ones position of the address.  To find the contents of an address, find the intersection between the tens and ones column.  What are the contents of memory at address 57?  The answer is Q.

Optional assignment:
Decode the message stored in this computer memory.  Start at address 10.  Read the contents of three addresses one right after the other starting at 10.  At the first address, find the first character of the decoded message.  The next two addresses (11 and 12) contain the address of the next piece of the message.  The hundreds and tens position is at address 11.  The ones position is at address 12.  Go to the address indicated and get the second character of the message.  Continue following the chain until the final address, FF.  Then you have the entire message. 
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1943 
Euphemia Lofton Haynes 

Presenter
Presentation Notes
[4]  EUPHEMIA LOFTON HAYNES

By now, you understand how much computers need math.  Euphemia Lofton Haynes was a mathematician.  In 1943, she was the first African-American woman to receive a PhD in mathematics.  She devoted her life to education.  She taught mathematics for 47 years in Washington, DC.  She was the first woman to chair the District of Columbia School Board.  She helped integrate the Washington, DC schools.  
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Presenter
Presentation Notes
Mathematics are key to making computers work. The hardware of computers also need memory and storage.  Early computers used magnetic computer disks to store data.  Each disk was divided into blocks.  Each block could hold a certain number of characters.  But, each block worked best if only ¼ of it was used.     

Optional assignment:  
Assume each magnetic disk contains 6,800 blocks.  One block can hold 18,400 characters of data.  To work best, each block should hold no more than 4,600 characters.

A file contains records that are 503 characters long.  There are 115,000 records.   How many records should be placed in each block?
To use the minimum amount of space, how many blocks should be used for a file?
To use only one magnetic computer disk, how many records can be put in a block?
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1985 

Vinita Gupta 

Presenter
Presentation Notes
[5]  VINITA GUPTA

Vinita Gupta founded Digital Link Corporation (now Quick Eagle Networks) in May 1985. She was born and began her education in India.  She came to the U.S. in 1974.  She now lives in California.  Gupta holds several U.S. patents.  Her company provides equipment that helps us use the internet.  
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Vinita Gupta 

Presenter
Presentation Notes
The internet allows us to talk with one another.  It allows us to send files (or messages)  to each other.  It allows us to send pictures to each other.  Sometimes the files are big.  Sometimes, they are too big.  This requires the files to be made smaller or compressed.  We’re going to think about how computers compress files.  

Glossary
Compression (come·PRESS·shun): to press together or squeeze; to make smaller
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Pitter patter 
Pitter patter 
Listen to the rain 
Pitter patter 
Pitter patter 
On the window pane 

Presenter
Presentation Notes
Here is an example.  Every time a letter, a word or a phrase is repeated, replace it with a box.  See how few words and letters remain.




Her Story:  A Timeline of the Women Who Changed America 

Presenter
Presentation Notes
Draw arrows from the box to the duplicate letters.  Now do it for the whole poem shown on the previous slide.  

Optional assignment:  
Students to replace letters, words, and phrases in the following nursery rhyme:  
Pease porridge hot
Pease porridge cold
Pease porridge in the pot
Nine days old

Some like it hot
Some like it cold
Some like it in the pot
Nine days old
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1987 Anita Borg 

Presenter
Presentation Notes
[6]  ANITA BORG

In the early days of the internet, most of the people using computers were men.  In 1987, Anita Borg wanted more women computer scientists to be able to talk to each other.  She founded the Systers email list.  This list helped women share information.  Later, she founded the Institute for Women and Technology.  After she died, it became the Anita Borg Institute.  The Institute wants to help technology help women.  And the Institute wants women to help technology.  
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Presenter
Presentation Notes
Computers sometimes are asked to solve optimization problems.  This means that the best solution is being looked for.  Usually, one event cannot happen at the same time as another event.  Or one object cannot be selected if another object is selected.  A good example is coloring a map with different countries.  Countries next to each other cannot be the same color.  

Optional assignment:
Color the countries of South America.  No countries that touch can be the same color.  See how few colors you can use.  

Glossary
Optimization (op·tuh·ma·ZAY·shun):  to look for the very best, or perfect solution
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1995 

Ann Livermore 

Presenter
Presentation Notes
[7]  ANN LIVERMORE

Ann Livermore works for Hewlett-Packard (HP).   She has worked there for many years.  In 1995, she became a corporate vice president.   She helped HP make equipment to help us use the internet.  
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Presenter
Presentation Notes
Computers are often asked to sort items.  Items can be sorted alphabetically.  Items can be sorted from smaller to largest.  Items can be sorted in calendar (or date) order.  Computers need to be told which way to sort.  We want computers to be able to sort quickly.  Tools have been developed to help this happen.    

Optional Assignment:
On eight small pieces of paper, write the numbers 10, 20, 30, 40, 50, 60, 70, and 80.  Fold the pieces of paper.  Select them one at a time.  Put them in order from smallest to largest as you open each one.
Now put them in two groups of four.  Sort each set of four.  Now merge them together by taking the smaller item from one list until the other list has the next smallest item.  
Compare which method was fastest.  
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2004 

Carol Kovac 

Presenter
Presentation Notes
[8]  CAROL KOVAC

Carol Kovac worked for a big company called IBM.  She thought computers could do great things.  She used computers to help our health care system sort and manage information.  She built a big business.     
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Number of 
letters in 
first name 

Prime or 
Composite
? 

Number of 
letters in 
last name 

Prime or 
Composite
? 

Number of 
letters in 
complete 
name 

Prime or 
Composite
? 

Christine 
Ladd-
Franklin 

Amalie 
Emmy 
Noether 

Grace 
Murray 
Hopper 

Euphemia 
Lofton 
Haynes 

Vinita 
Gupta 

Anita 
Borg 

Ann 
Livermore 

Carol 
Kovac 

Presenter
Presentation Notes
You’ve learned about eight amazing women today.  Now let’s think about their names mathematically.  

Optional assignment:
A prime number is a number that only has itself and one as factors. A composite number is a number that can be expressed by multiplying two numbers together other than itself and one.  Prime numbers include 1, 3, 5, 7, and 11.  Four is a composite number as 2 x 2 = 4.  Fill out the table by counting the number of letters as asked. 
Group all of the women whose first names have prime numbers together.
Group all of the women whose last names have prime numbers together.
Group all of the women whose complete names have prime numbers together.
Look at where the groups overlap.
Now do steps 1-4 with the composite numbers.  
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Presenter
Presentation Notes
Think about all of the things that you do with computers.  Aren’t we glad that these women helped us better enjoy our lives today?  
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