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Computational Syntax Exam 

​ ​ ​ ​ ​  

LT2214, University of Gothenburg, 4 June 2025​​ ​ ​ ​  

This exam has five questions. Each question is worth 12 points. You need 30 points for the mark G, 
45 for VG. 

You can write your answers directly below the questions on the question paper. The available space 
gives an indication of how long answers are expected: they should be short. You are free to use 
separate sheets of paper for drafting your answers and copy the final answers to the question paper. 
If you, for any reason, want to submit your answers on separate papers, please indicate this clearly on 
the question paper, and mark each separate sheet with your exam code and the numbers of the 
questions answered. 

​
For your help, we provide two tables: UD labels and GF constructs. 

​
Examiner: Aarne Ranta 

Email: aarne.ranta@cse.gu.se​
Phone: 031-772 10 82 (also connects to mobile phone)  
​ ​ ​ ​  
​ ​ ​  
​ ​  
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Question 1 (12p) 
 
Consider the following English sentence: 
 

the system recognizes that a new user is online 
 
Draw a graphical UD tree: 
 
 
 
 
 
 
 
 
 
 
 
 
Write the CoNLL-U listing here, showing just the following six fields:  

ID    FORM   LEMMA   UPOS   HEAD   DEPREL 
for instance 

4​ us​ we​ PRON​ 3​ obj 
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Question 2 (12p) 
 
Draw a phrase structure tree for the same English sentence as in Question 1. Make sure 
that each combination of a head with its dependents is a phrase (i.e. a subtree) in this tree. 
Whenever possible, use conventional names of phrase categories - at least, S, NP, VP, AP, 
Adv. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Write a set of phrase structure rules (a.k.a. BNF rules or context-free rules), in format like 

 

VP ::= "is" AP 

 

that correspond to the tree that you drew. 
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Question 3 (12 p) 
 
The following context-free grammar contains rules for drawing figures: 
 

Command ::= "draw" Object 

Object ::= "a" Size Color Shape 

Size ::= "big" | "small" 

Color ::= "blue" | "green" 

Shape ::= "circle" | "square" 

 
(The vertical bar is used to indicate alternative right-hand sides: each of the last three rules 
is hence a shorthand for two rules.) Write the GF abstract syntax and concrete syntax of a 
grammar that recognizes the same language as this grammar. Use the same category (cat) 
names, but invent the function (fun) names yourself. 
 

 



7 

Question 4 (12p) 
 
Consider the same context-free grammar as in Question 3, with the following rules added: 
 
      Object ::= "two" Size Color Shapes 

Shapes ::= "circles" | "squares" 

 
In GF, you don't need to have a separate category Shapes: it is enough to have just one 
category Shape, with a linearization type that has a variable feature that takes care of "circle" 
vs. "circles" and "square" vs. "squares". Thus only one new function is needed in the 
abstract syntax, say 
 
​ fun TwoObjects : Size -> Color -> Shape -> Object 
 
To adapt your GF grammar, you need to change a couple of things and add some new 
things. Show how to do this:  
 
4.1. Add a suitable parameter type to capture the variation in Shape. 
 
 
 
 
4.2. Define a new linearization type (lincat) for Shape so that it takes care of this variation. 
 
 
 
 
 
4.3. Define the linearization rule of TwoObjects.  
 
 
 
 
4.4. Change the linearization rule of the previously given function forming objects with the 
indefinite article "a", so that it is correct with respect to the new linearization type of Shape. 
 
 
 
 
4.5. Change the linearization rules for "circle" and "square" so that they match the new 
linearization type of Shape. 
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Question 5 (12p) 
 
Extracting the FEATS field of a Czech UD treebank for NOUN yields the following 52 
combinations of features (sorted alphabetically, shown in two columns): 
 

Animacy=Anim|Case=Acc|Gender=Masc|Number=Plur​ Case=Acc|Gender=Fem|Number=Plur 

Animacy=Anim|Case=Acc|Gender=Masc|Number=Sing​ Case=Acc|Gender=Fem|Number=Sing 

Animacy=Anim|Case=Dat|Gender=Masc|Number=Plur​ Case=Acc|Gender=Neut|Number=Plur 

Animacy=Anim|Case=Dat|Gender=Masc|Number=Sing​ Case=Acc|Gender=Neut|Number=Sing 

Animacy=Anim|Case=Gen|Gender=Masc|Number=Plur​ Case=Dat|Gender=Fem|Number=Plur 

Animacy=Anim|Case=Gen|Gender=Masc|Number=Sing​ Case=Dat|Gender=Fem|Number=Sing 

Animacy=Anim|Case=Ins|Gender=Masc|Number=Plur​ Case=Dat|Gender=Neut|Number=Plur 

Animacy=Anim|Case=Ins|Gender=Masc|Number=Sing​ Case=Dat|Gender=Neut|Number=Sing 

Animacy=Anim|Case=Loc|Gender=Masc|Number=Plur​ Case=Gen|Gender=Fem|Number=Plur 

Animacy=Anim|Case=Loc|Gender=Masc|Number=Sing​ Case=Gen|Gender=Fem|Number=Sing 

Animacy=Anim|Case=Nom|Gender=Masc|Number=Plur​ Case=Gen|Gender=Neut|Number=Plur 

Animacy=Anim|Case=Nom|Gender=Masc|Number=Sing​ Case=Gen|Gender=Neut|Number=Sing 

Animacy=Anim|Case=Voc|Gender=Masc|Number=Sing​ Case=Ins|Gender=Fem|Number=Plur 

Animacy=Inan|Case=Acc|Gender=Masc|Number=Plur​ Case=Ins|Gender=Fem|Number=Sing 

Animacy=Inan|Case=Acc|Gender=Masc|Number=Sing​ Case=Ins|Gender=Neut|Number=Plur 

Animacy=Inan|Case=Dat|Gender=Masc|Number=Plur​ Case=Ins|Gender=Neut|Number=Sing 

Animacy=Inan|Case=Dat|Gender=Masc|Number=Sing​ Case=Loc|Gender=Fem|Number=Plur 

Animacy=Inan|Case=Gen|Gender=Masc|Number=Plur​ Case=Loc|Gender=Fem|Number=Sing 

Animacy=Inan|Case=Gen|Gender=Masc|Number=Sing​ Case=Loc|Gender=Neut|Number=Plur 

Animacy=Inan|Case=Ins|Gender=Masc|Number=Plur​ Case=Loc|Gender=Neut|Number=Sing 

Animacy=Inan|Case=Ins|Gender=Masc|Number=Sing​ Case=Nom|Gender=Fem|Number=Plur 

Animacy=Inan|Case=Loc|Gender=Masc|Number=Plur​ Case=Nom|Gender=Fem|Number=Sing 

Animacy=Inan|Case=Loc|Gender=Masc|Number=Sing​ Case=Nom|Gender=Neut|Number=Plur 

Animacy=Inan|Case=Nom|Gender=Masc|Number=Plur​ Case=Nom|Gender=Neut|Number=Sing 

Animacy=Inan|Case=Nom|Gender=Masc|Number=Sing​ Case=Voc|Gender=Fem|Number=Plur 

Animacy=Inan|Case=Voc|Gender=Masc|Number=Sing​ Case=Voc|Gender=Fem|Number=Sing 

 
A quick inspection shows that there are four different types of features, each with different 
possible values - for instance, two Number values and seven Case values.  
 
5.1. The first task is straightforward: define each feature type as a GF param type, where 
each feature value is a constructor.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(continues on next page) 
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5.2. The second task needs more reflection. First, notice that Animacy combines only with 
one of the genders, Masc. Now, redefine the Gender type so that the Masc constructor takes 
an Animacy argument. 
 
 
 
 
 
 
5.3. Define the linearization type of nouns so that Gender is an inherent feature, whereas 
Case and Number are variable features. 
 
 
 
 
 
 
 
 
5.4. What are the combinations that your param type definitions imply, but which are not 
found in the listing? The reason is that these combinations are not found in Czech.  
 
 
 
 
5.5. Define the param types in such a way that they no longer imply the existence of those 
combinations (but continue to imply all the existing ones).  
 


