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Problem 1

<Shapes> ::= ( <size_param> <color_param> <pattern_param> <shape_param>)
<size_param> ::= (size <size>)
<color_param> ::= (color <color>)
<pattern_param> ::= (pattern <pattern>)
<shape_param> ::= (shape <shape>)
<size> ::= small | medium | big
<color> ::= yellow | blue | red
<pattern> ::= striped | dotted | solid
| ‘ } ‘ 5 : |

|




Problem 2

<sgn> ::= 0| <1-seq> | <2-seq> | <3-seq>
<0-seq@> ::= 0 <non-0> | 0 <empty>
<1-seg> ::= 1 <non-1> | 1 <empty>
<2-seq> ::= 2 <non-2> | 2 <empty>

<3-seq> ::= 3 <non-3> | 3 <empty>
<non-0> ::= <1-seq> | <2-seq> | <3-seq>
<non-1> ::= <non-0> | <2-seq> | <3-seqg>

<non-2> ::= <non-0> | <1-seq> | <3-seq>
<non-3> ::= <non-0> | <1-seq> | <2-seq>

Why does “1223” not work?

If one were to make a tree for the input 1223 you would start by mapping <sqn> to a <1-seg>.
This would return 1 <non-1>. So far so good for our input... Sadly, after mapping <non-1>to a
<2-seq> we quickly realize that <2-seq> maps to “2 <non-2>". <non-2> cannot map to a 2.
Therefore the input “1223” is not possible in my BNF.



Problem 3

<Fours> ::= <seq-list>

<seg-list> ::= <seq> <segq-list> | <empty>

<seq> ::= <4-beat-seq> | <3-beat-seq> | <2-beat-seq> | <1-beat-seq>

<4-beat-seq> ::= <4-beats> <4beat-seq> |<4-beats> <3-beat-seq> | <4-beats> <2-beat-seq> |
<4-beats> <1-beat-seq> | <empty>

<3-beat-seq> ::= <3-beats> <3-beats-seq> | <3-beats> <2-beat-seq> | <3-beats> <1-beat-seq> |
<empty>

<2-beat-seq> ::= <2-beats> <2-beat-seq> | <2-beats> <1-beat-seq> | <empty>

<1-beat-seq> ::= <1-beats> <1-beat-seq> | <empty>

<4-beats>:=(1111)

<3-beats>:=(112)|(121)]|(221)

<2-beats>:=(31)|(13)

<1-beats> ::= (4
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Problem 4

<BXR> ::= ( <bool> | <and> | <or> | <not>)
<bxrList> ::= <BXR> <bxrList> | <empty>
<not> ::= ( not <bool>)

<or> ::= ( or <bxrList>)

<and>::= (and <bxrList>)

<bool>::= #t | #f
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Problem 5: CF

<cf> ::= <show> | <describe> | <add> | <colors> | exit
<show> ::= show <id>

<describe> ::= describe <id>

<add> ::= add <rgbVal> <id>

<colors> ::= <empty>

<rgbVal> ::= ( <num> <num> <num>)
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Problem 6

BNF also known as Backus-Naur form is a way of describing languages. This does not mean
explicitly writing a dictionary of all possible words in a language but rather a way of describing
the structure of sentences. This is otherwise known as Syntax. BNF is very powerful because it
is abstract while being precise. It is used to describe the syntactic structure of a programming
language without being literal.



