
CS143 In Person: Quiz 1

TOTAL POINTS

88.5 / 100

QUESTION 1

Relational Algebra 20 pts

1.1 Transaction 10 / 10

✓ - 0 pts Correct

Projection

   - 0.5 pts Missing/incorrect projection symbol

$$\pi$$ for final output

   - 1 pts Missing/incorrect  `T1.customer` column

projection attributes (including missing relation prefix)

Selection

   - 0 pts Click here to replace this description.

   - 0.5 pts Missing/incorrect  selection operator

symbol $$\sigma$$

   - 0.5 pts Missing/incorrect  $$T1.customer =

T2.customer$$ condition (possibly implied if natural

join was used)

   - 0.5 pts Missing/incorrect  $$T1.item \neq

T2.item$$ condition (not double-counted vs incorrect

natural joins)

   - 1 pts Missing/incorrect $$ T1.price \ge 100$$

condition (including ambiguity)

   - 1 pts Missing/incorrect $$ T2.price \ge 100$$

condition (including ambiguity)

   - 0.5 pts (Partial credit) Missing equality condition

$$price = 100$$

Rename

   - 0 pts Click here to replace this description.

   - 1 pts Missing/incorrect rename operator $$\rho$$

of at least one `Transaction` relation

   - 0.5 pts (Partial credit) Incorrect usage of rename

operator (e.g., missing parentheses)

   - 1 pts Missing/incorrect rename alias of at least one

`Transaction` relation

Cross Product

   - 0 pts Click here to replace this description.

   - 3 pts Missing/incorrect cross product $$\times$$

operator (except natural join)

   - 2 pts (Partial credit) Incorrect usage of natural join

($$\bowtie$$) instead of cross product ($$\times$$)

   - 2 pts Unnecessary additional operations (e.g., set

difference, intersection).

   - 0.5 pts Each incorrect additional selection

condition (e.g. on `date` or unequal `price`)

1.2 Nontrivial Property 10 / 10

✓ - 0 pts $$A \rightarrow C$$ (Correct )

   - 5 pts All values in C are identical

   - 3 pts A is a key

   - 5 pts $$A \leftrightarrow C$$

   - 10 pts C is a key ( $$C \rightarrow A$$)

   - 10 pts R is empty

   - 7 pts AB is a key

   - 5 pts A and B keys

   - 10 pts Self natural joins return the original table

   - 3 pts X is a key

   - 10 pts ABC is a key

   - 10 pts B is a key

   - 3 pts A and C identical

   - 8 pts $$V = W$$

   - 5 pts A and C keys

   - 10 pts Blank

   - 10 pts Incorrect

   - 6 pts All attributes are keys

   - 10 pts A not unique

   - 10 pts AC key

QUESTION 2

Query Equivalence 20 pts



2.1 1 5 / 5

✓ - 0 pts Correct

   - 5 pts Yes (incorrect)

   - 1 pts Correct, example violates constraints

   - 1 pts Correct, no database instance

   - 0 pts Correct, database has no `A` column

   - 5 pts Correct answer, incorrect explanation /

example

   - 0 pts Correct, no description at all

2.2 2 5 / 5

✓ - 0 pts Correct

   + 3 pts Correct, empty table explanation

   - 2.5 pts No mention that key means no duplicates

   - 5 pts No without empty database (incorrect)

   - 5 pts Incorrect explanation

   - 5 pts Correct, no explanation

2.3 3 5 / 5

✓ - 0 pts Correct

   - 5 pts Yes (incorrect)

   - 5 pts Correct, example violates constraint

   - 0 pts Correct, Null explanation

   - 0 pts Correct, no database instance

   - 5 pts Correct, incorrect single row example

   - 5 pts Correct, incorrect example

   - 5 pts Correct, no justification

2.4 4 5 / 5

✓ - 0 pts Correct

   - 5 pts Yes (incorrect)

   - 5 pts Correct response, example incorrect

   - 5 pts Example violate constraints

   - 1 pts Example violates constraints, but otherwise

works

   - 5 pts Correct, no justification

QUESTION 3

3 SQL Query 10 / 10

✓ - 0 pts Correct

   - 1 pts minor error in recursion part of query

   - 3 pts wrong recursion base case

   - 3 pts wrong recursion step

   - 4 pts wrong non-recursion part of the query (not

using GROUY BY or subquery get number of

descendants of every person)

   - 3 pts (mostly) correctly finding Vanessa's descents

not correctly finding others descendent

   - 7 pts major syntax error

   - 2 pts partially wrong non-recursion part of the

query (Have some attempt of grouping, but syntax

error or wrong result)

QUESTION 4

ER Model 20 pts

4.1 Diagram 10 / 10

✓ - 0 pts Correct

   - 1 pts Luggage to Passengers cardinality incorrect

   - 1 pts Passengers to Flights cardinality incorrect

   - 1 pts Flights to Destinations cardinality incorrect

   - 1 pts Flights to Luggage cardinality incorrect

   - 1 pts Flights to Luggage not an identifying

relationship (double diamond)

   - 2 pts Missing a relationship (no cardinality points

deducted)

   - 4 pts Missing 2 relationships (no cardinality points

deducted)

   - 2 pts Didn't follow instructions regarding binary

relationships (graded by 'splitting' into binary

relationships)

   - 1 pts Extra relationship

   - 1 pts 1x extra identifying relationship (extra double

diamond)

   - 3 pts 3x extra identifying relationship (extra double

diamonds)

   - 0 pts Mixed usage of numerical and arrow/line

cardinality notation (Number notation is graded if

present on both sides, otherwise only arrow-number

notation is graded except P-L. Handled individually

per relationship.)

   - 0.25 pts Invalid cardinality notation (e.g.,

$$\infty$$ instead of *, single number or list in place



of range)

(Partial credit on otherwise correct answer)

   - 2 pts Added unnecessary attributes on

relationships

   - 2 pts dashed line between Flight and Luggage

   - 1 pts wrong arrow direction (pointing to

relationship)

   - 1 pts Luggage not a weak entity (double boxed)

   - 1 pts Missing `Luggage`

   - 1 pts Missing `Passengers`

   - 1 pts Missing `Destinations`

   - 1 pts Missing `Flights`

   - 0.5 pts Wrong/missing key on 1 table

   - 1 pts Wrong/missing key on 2 tables

   - 2 pts All 4 keys wrong/missing

   - 0.25 pts No dashed underline on luggage number

(weak key)

   - 3 pts Missing the key and attributes for all entities

   - 2 pts 2x extra identifying relationship (extra double

diamonds)

   - 1 pts extra weak entities

   - 2 pts All 4 keys wrong / missing

4.2 Schema 8.5 / 10

   - 0 pts Correct

   - 2 pts Extra Table

   - 1.5 pts Table ``Passengers`` incorrect

   - 1.5 pts Table ``Flight`` incorrect

   - 1.5 pts Table ``Destinations`` incorrect

   - 1.5 pts Table ``Luggage`` incorrect

   - 1.5 pts Table ``Take`` incorrect

✓ - 1.5 pts Table ``BelongTo`` incorrect

   - 1.5 pts Table ``FlyTo`` incorrect

   - 1.5 pts Missing table ``Take``

   - 1.5 pts Missing Table ``FlyTo``

   - 1.5 pts Missing table ``BelongTo``

   - 1.5 pts Missing table ``Destination``

   - 1.5 pts Missing table ``Luggage``

   - 0.5 pts Missing key for table ``Luggage``

   - 0.5 pts Missing key for table ``Destination``

   - 0.5 pts Incorrect keys for ``BelongTo``

   - 0.5 pts Incorrect keys for Table ``Luggage``

   - 0.5 pts Incorrect keys for Table ``FlyTo``

   - 0.5 pts Incorrect keys for Table ``Take``

   - 0.5 pts Incorrect keys for Table ``Destination``

   - 1.5 pts Missing keys for Tables

   - 1.5 pts Incorrect keys for relation table

   - 4.5 pts relation related table incorrects

   - 4.5 pts All relation related table missing

   - 10 pts empty solution

QUESTION 5

Relational Design Theory 30 pts

5.1 Cardinality 0 / 10

   - 0 pts Correct

   - 4 pts Fail to calculate the correct number if pi_A(R)

   - 2 pts Partial error in calculating pi_A(R) (A is a key

so the number of pi_A(R) is a determined value, not a

range )

   - 2 pts Fail to get the minimum number of pi_C(R)

   - 2 pts Fail to get the maximum number of pi_C(R)

   - 2 pts Wrong final calculation of the cross product

   - 1 pts Know how to calculate cross product but

wrong final answer because of wrong pi_A(R) or

pi_C(R)

   - 1 pts The final value is two specific values, not a

range

✓ - 10 pts No answer or no value calculation (need to

be specific value).

5.2 Losslessness 10 / 10

✓ - 0 pts Correct

   - 10 pts Wrong answer of whether the

decomposition is lossless while the explanation is in

wrong direction

   - 8 pts Wrong answer of whether the decomposition

is lossless. But the explanation is in the correct

direction though the conclusion is wrong

   - 5 pts Correct in choosing NO but the added FD is

wrong or missing

   - 2 pts Correct in choosing NO but the added FD is

not simplest, or partially wrong



5.3 BCNF 10 / 10

✓ - 0 pts Correct

   - 10 pts Wrong answer of whether BCNF

   - 2 pts Fail to handle A->B in decomposition

   - 2 pts Fail to handle CD->E in decomposition

   - 2 pts Fail to handle E->D in decomposition

   - 0.5 pts Key of Table (A,B) is wrong or missing

   - 0.5 pts Key of Table (A,C,D) is wrong or missing

   - 0.5 pts Key of Table (C,E) is wrong or missing

   - 0.5 pts Key of Table (D,E) is wrong or missing

   - 2 pts Use a wrong FD, see details in the quiz

paper

   - 0.5 pts Key of Table (A,C,E) is wrong or missing

   - 10 pts No answer
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