
Math 61-1 Final exam
ADAM STEIN

TOTAL POINTS

79 / 90

QUESTION 1

Multiple choice 10 pts

1.1  0 / 2

   - 0 pts Correct (c)

✓ - 2 pts Incorrect

1.2  2 / 2

✓ - 0 pts Correct (a)

   - 2 pts Incorrect

1.3  2 / 2

✓ - 0 pts Correct (c)

   - 2 pts Incorrect

1.4  2 / 2

✓ - 0 pts Correct (b)

   - 2 pts incorrect

1.5  2 / 2

✓ - 0 pts Correct (a)

   - 2 pts Incorrect

QUESTION 2

Short answer 10 pts

2.1  2 / 2

✓ - 0 pts Correct ((-2)^100 + 3^100)

   - 1 pts Almost correct (small arithmetic error in

answer)

   - 2 pts Incorrect

2.2  0 / 2

   - 0 pts Correct (C(7,4)6!4!)

   - 1 pts Close

✓ - 2 pts Incorrect

2.3  2 / 2

✓ - 0 pts Correct (24C4)

   - 1 pts Close

   - 2 pts incorrect

2.4  2 / 2

✓ - 0 pts Correct

   - 1 pts Close (Three of four)

   - 2 pts Incorrect

2.5  1 / 2

   - 0 pts Correct (2^(n^2 - n) + 2^(n^2 +n / 2) - 2^(n^2 -

n / 2))

✓ - 1 pts Close

   - 2 pts Incorrect

QUESTION 3

Equivalence relation 10 pts

3.1 it is an equivalence relation 4 / 4

✓ - 0 pts Correct

   - 1 pts issue in transitivity

   - 3 pts misunderstanding of what relation is saying

   - 4 pts blank

   - 2 pts misunderstanding of symmetry

   - 1 pts the decimal thing isn't exactly right, e.g. -.3 is

related to .7

   - 0 pts Click here to replace this description.

   - 1 pts issue with symmetry

3.2 defining a function 4 / 4

✓ - 0 pts Correct

   - 4 pts blank

   - 2 pts need to prove uniqueness part of function

   - 2 pts missing existence part of function

   - 1 pts issue with uniqueness part of function



   - 1 pts need to consider different elements in the

same equivalence class

   - 1 pts thing with decimals isn't quite right, for

example -.3 and .7 are related

   - 3 pts big misunderstanding of the equivalence

relation or function

3.3 a function that doesn't descend 0 / 2

   - 0 pts Correct

✓ - 2 pts your g is not a function

   - 1 pts issue with justification

   - 1 pts your g does not work

   - 2 pts blank

QUESTION 4

m-ary tree 10 pts

4.1 number of internal vertices 3 / 5

   - 0 pts Correct

   - 1 pts No/incorrect answer

   - 4 pts No/incorrect justification

   - 2 pts Didn't justify number of total vertices

   - 3 pts "Proof by example"

   - 2 pts Assumed every terminal vertex had the same

height as the tree

   - 5 pts Nothing

   - 1 pts Forgot to account for root

   - 2 pts Didn't subtract off internal vertices

- 2 Point adjustment

Correct final answer but there are i internal

vertices; you forgot to count the root vertex

which is not a child, and your two mistakes

cancelled out.

4.2 height 4 / 5

   - 0 pts Correct

   - 1 pts No base case

   - 1 pts Didn't set up/invoke induction

   - 1 pts Backwards inductive step (didn't show

inductive construction is exhaustive)

   - 2 pts Compared to complete tree without showing

this case is extremal

   - 3 pts Assumed tree is complete / inductive

construction forms complete trees from complete

trees

✓ - 1 pts Assumed all immediate subtrees have

height h-1

   - 4 pts "Proof by example"

   - 5 pts Nothing shown / Incorrect reasoning

QUESTION 5

spanning trees 10 pts

5.1 unique mst 5 / 6

   - 0 pts Correct

   - 3 pts Appeal to Prim's or Kruskal's Algorithm

(without proving it can generate any MST)

   - 6 pts No / Invalid reasoning

- 1 Point adjustment

You need to choose e to be the edge of

smallest weight occuring in any cycle in G.

Otherwise very well done!

5.2 non unique spanning tree 4 / 4

✓ - 0 pts Correct

   - 4 pts Not an example

   - 4 pts Claimed no such graph exists

   - 4 pts Nothing

QUESTION 6

planar graphs 10 pts

6.1 2e > 3f 3 / 3

✓ + 3 pts Correct

   + 2 pts >= 3 edges for each face

   + 1 pts >= 3 edges for each face (w/ mistake)

   + 1 pts <=2 faces for each edge

   + 0 pts Incorrect

6.2 e<3v-6 3 / 3

✓ + 3 pts Correct

   + 2 pts Euler's formula



   + 1 pts Correct application with (a)

   + 0 pts Incorrect

6.3 nonplanar graph 4 / 4

✓ + 4 pts Correct

   + 3 pts Isomorphic to K_3,3

   + 2 pts Mistaken/missing ismorphism to K_3,3

   + 1 pts E <= 2v-4 or 2E >= 4F

   + 1 pts Other partial credit

   + 0 pts Incorrect

QUESTION 7

10 pts

7.1 7^n-1 divisible by 6 5 / 5

✓ + 5 pts Correct

   + 1 pts Base case

   + 1 pts Inductive hypothesis

   + 2 pts factoring out a 7 in inductive step as (6+1) or

adding/substracting 7

   + 1 pts Conclusion

   + 0 pts Incorrect

7.2 number with only 1s divisible by 7 5 / 5

✓ + 5 pts Correct

   + 0 pts Click here to replace this description.

   + 1 pts Look at 8 consecutive terms

   + 1 pts Pigeonhole remainder

   + 1 pts 7 divides a number of the form 111..000...

   + 2 pts This implies that 7 divides 10^k*11...

   + 1 pts Unsuccessful attempt with substantial work

QUESTION 8

balanced binary trees 10 pts

8.1  4 / 4

✓ - 0 pts Correct

   - 2 pts incomplete, need to describe how a height n

minimal balanced binary tree is made out of ones of

smaller height

   - 3 pts can't just do examples

   - 4 pts blank

   - 1 pts how are you adding in these trees/ vertices?

   - 3 pts can't do induction without using some

properties of minimal balanced binary trees

   - 4 pts incorrect numbers/ equation

8.2 relationship to fibonacci numbers 3 / 3

✓ - 0 pts Correct

   - 1.5 pts that is not the recurrence/ equation for the

fibonacci numbers/ minimal balanced binary trees

   - 1 pts you are assuming the desired conclusion

   - 3 pts blank

   - 1.5 pts need to use recurrence for fiboacci

numbers

   - 1.5 pts missing inductive step

   - 1 pts the two recurrences aren't exactly the same,

you need to account for this difference

   - 0.5 pts error in equations

   - 1 pts need to check initial conditions

8.3 Theta 3 / 3

✓ - 0 pts Correct

   - 0.5 pts need to account for other term in equation

for fibonacci numbers (sometimes it is contributing

something positive, something something negative)

   - 2 pts wrong formula for fibonacci numbers/ v_n

   - 1 pts issue with big O

   - 1 pts issue with omega

   - 3 pts blank/ no gradable work

   - 1 pts wrong equations/ issues with constants

   - 2 pts need to use equation for v_n/ Fibonacci

numbers

QUESTION 9

binomial coefficients 10 pts

9.1 3^n 4 / 4

✓ + 4 pts Correct

   + 3 pts Minor error

   + 2 pts Binomial theorem

   + 1 pts Attempted induction or counting argument

   + 0 pts Incorret



9.2 vandermonde identity 6 / 6

✓ + 6 pts Correct

   + 5 pts Minor errror

   + 3 pts One part of counting argument or (x+y)^n+m

   + 1 pts Attempted to use induction/binomial

thrm/Pascal's identity

   + 0 pts Incorrect
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