
Twelve Days of Christmas -- A Common Core Math Problem

QUESTION: How many gifts did your true love get over the twelve days of  Christmas? Yes, we know she got twelve 
KINDS of  gifts; each day she got something different:

On the first day of  Christmas my true love gave to me, 
a partridge in a pear tree.
On the second day of  Christmas my true love gave to me, 
two turtle doves and a partridge in a pear tree.
On the third day day of  Christmas my true love gave to me, 
three French hens, two turtle doves and a partridge in a pear tree.
etc. etc. etc.

How many distinct gifts did she collect at the end of  the twelve days? Remember, each day she keeps what she got the 
previous day, plus what she gets that day -- and each day that consists of  everything, again, that she got the 
previous day, plus the new gift of  the day.

This is a math problem. What is the answer? How do you get the answer? Can you get the answer using the brute force 
methods dictated by Common Core? Well, they are big on diagrams, so here is one:

 P TD FH CB GR  GL SS etc.
Day 1: x     
Day 2: x xx    
Day 3: x xx xxx   
Day 4: x xx xxx xxxx  
Day 5: x xx xxx xxxx xxxxx
Day 6: x xx xxx xxxx xxxxx xxxxxx
Day 7: x xx xxx xxxx xxxxx xxxxxx xxxxxxx
etc.

You COULD of  course just fill in the diagram with all the x's as Common Core requires you to do, and 
then just count all the x's: 1, 2, 3, 4, 5, 6, 7, 8, ... (If  you don't lose count, you just might make it to the 
answer. Glory be to Common Core and its diagrams.)

Or you could be a bit smarter and recognize some patterns that bring a math problem back to ...math.

 P TD FH CB GR Daily gifts   Total gifts since Day 1
Day 1: x     = 1   =1 = 1
Day 2: x xx    = 1+2  =3 = day1 + day2 = 4
Day 3: x xx xxx   = 1+2+3  =6 = day2 + day3 = 10
Day 4: x xx xxx xxxx  = 1+2+3+4  =10 = day3 + day4 = 20
Day 5: x xx xxx xxxx xxxxx = 1+2+3+4+5 =15 = day4 + day5 = 35
etc.
Day 12: x xx xxx xxxx .... =1+2+3+4+5+6+7+8+9+10+11+12
         =78 = day11 + day12 = ?
           
The sum S of  all the gifts is the sum of  all 12 columns of  x's. (Column 1 has one x in each row, column 2 
has 2 x's, etc. Twelve days, therefore 12 columns of  x's. And each column has one less row than the previous 
one, but also has one more "x" than the previous column; 12 rows of  ones, 11 rows of  twos, 10 rows of  
threes, etc.)

S = 12*1 + 11*2 + 10*3 + 9*4 + 8*5 + 7*6 + 6*7 + 5*8 + 4*9 + 3*10 + 2*11 + 1*12
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Notice that the sum of  the two numbers (number of  rows plus the number in each row) is always 13. This 
factoid is an easy check to see that you set up the calculation correctly. Also, the series is symmetrical about a 
line between day 6 and day 7. This factoid simplifies the problem to:

S = 2* (12*1 + 11*2 + 10*3 + 9*4 + 8*5 + 7*6)

Or you could also just add up the rows (the gifts for each day): 

S = 1+3+6+10+15+21+28+36+45+55+66+78

What if  Christmas had more or less than 12 days? What if  you wanted a computer to give you the answer? In other words, 
what is the GENERAL solution?

G=0  ; the initial value of  the number of  daily gifts is zero
S=0  ; the initial value of  the total number of  gifts is zero
read n  ; enter the number of  Days of  Christmas (not necessarily 12)
do d=1,n ; do the following calculation for each of  the n Days of  Christmas
G=G+d ; new value of  G is the current value + the day number d
S=S+G ; new value of  S is the current value + the new value of  G
print d, G, S ; show the result
end  ; go back to "do" and repeat with next value of  d

Verify:
d=1 G=1 S=1
d=2 G=3  S=4
d=3 G=6 S=10
d=4 G=10 S=20
d=5 G=15 S=35
d=6 G=21 S=56
d=7 G=28 S=84
d=8 G=36 S=120
d=9 G=45 S=165
d=10 G=55 S=220
d=11 G=66 S=286
d=12 G=78 S=364

Either way, when you add it all up, the answer is 364. That is, at the end of  12 days your true love has 
collected 364 gifts consisting of:
 12 partridges
 22 turtle doves
 30 french hens
 36 calling birds
 40 gold rings
 42 geese
 42 swans 
 40 milk maids
 36 dancing ladies
 30 leaping lords
 22 pipers
 12 drummers This is some crazy Christmas party....
  MAKE IT A STOP COMMON CORE PARTY

Twelve Days of Christmas 2 of 2 


