System Programming
Midterm Exam
Spring 2012

Part 1. Output Matching.
In this section, we have a file, named file, which has the following contents:
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CHAPTER I. Down the Rabbit-Hole

Alice was beginning to get very tired of sitting by her sister on the
bank, and of having nothing to do: once or twice she had peeped into the
book her sister was reading, but it had no pictures or conversations in
it, 'and what is the use of a book,' thought Alice 'without pictures or
conversation?'

So she was considering in her own mind (as well as she could, for the

You will also find, on the last page of this exam (which you may tear off), a list of 37 commands.
Each command has been assigned a 2 character code (A1, B1, ... R2).
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For each of the outputs shown below, select all of the commands that would produce that output.
It must match exactly. It is possible that none of the commands will generate this precise
output — in this case the answer would be R2. But it is also possible that more than one
command would generate the given output — in this case the answer would be to list ALL
matching commands.
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S 0. your answer will be a series of codes for each number, such as:
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(Now, of course, I make no comment about whether the above choices are correct. | just want to
show you the format of your answer.)
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1. |CHAPTER I. Down he Rabbi-Hole

Alice was beginning o ge very ired of siing by her siser on he
bank, and of having nohing o do: once or wice she had peeped ino he
book her siser was reading, bu i had no picures or conversaions in
i, 'and wha is he use of a book,' hough Alice 'wihou picures or
conversaion?'

So she was considering in her own mind (as well as she could, for he




5.
note:
this
output
is the
same
as the
original
input
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HAPTER I. Down the Rabbit-Hole
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bank, and of having nothing to do: once or twice she had peeped into the
book her sister was reading, but it had no pictures or conversations 1in
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CHAPTER I. Down the Rabbit-Hole

Alice was beginning to get very tired of sitting by her sister on the
bank, and of having nothing to do: once or twice she had peeped into the
book her sister was reading, but it had no pictures or conversations 1in
it, 'and what is the use of a book,' thought Alice 'without pictures or
conversation?'

So she was considering in her own mind (as well as she could, for the

3:Alice was beginning to get very tired of sitting by her sister on the
6:it, 'and what is the use of a book,' thought Alice 'without pictures or
1:CHAPTER I. Down the Rabbit-Hole

2:

3:Alice was beginning to get very tired of sitting by her sister on the
4:bank, and of having nothing to do: once or twice she had peeped into the
5:book her sister was reading, but it had no pictures or conversations in
6:1t, 'and what is the use of a book,' thought Alice 'without pictures or
7:conversation?’'
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9:So she was considering in her own mind (as well as she could, for the
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10. [1:the 13. [1:it 16. [4:an
3:her 3:9t 6:an
3:the 4:int 9:as
4:she 5:it 9:as
4:the 5:ict
5:her 6:it 17. [3:sitt
6:the 6:11: 5:p-ictu
9:she 6:ict 6:with
9:her 6:pictu
9:she 14. 3
9:the 6 18. |1:Rabbit
3:sitting
11. |book 15. [1:abbit 4:into
her 3:as 5:it
sister 4:ank 5:pictures
was 4:and 6:1it
reading 4:aving 6:without
but 4-:ad 6:pictures
it 5:as
had 5:ading 19. |2:
no 5:ad 8:
pictures 5:ations
or 6:and 20. |4:and
conversations 6:at 6:and
in 6:a 6:a
7:ation 9:as
12. [4:int 9:as 9:as
5:ict 9:as
6:ict 9:as

Part 2. Pattern representations and quoting
In this section, three commands are considered: grep, egrep, and Is. In the various questions
below, I will specify a pattern that | want to search for, using one of these three programs. Your job
is to decide upon the right pattern, and then locate it from the table shown on the last page. You
then write down the corresponding 2-character code (A3, B3,... VV7) as the answer to the question.
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In some cases, none of the answers is correct. Then you have two remaining choices: T7 indicates
that the described pattern is not obtainable for the specified command, whereas V7 indicates that
the pattern is obtainable, but was not provided within the list. In this case, you must write the
correct pattern on the line. Please note: it is incorrect to choose the V7 case if one of the given
patterns does work (even if the alternative that you provide also matches the pattern).
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Let me give you an example. If | had asked you to provide a pattern to list all files in the directory,
then you would say:

(=7 YPES g LT | I OB

V7 *

You say this because * is the right pattern, but it was not listed in the table. Now, if you had just
answered with a V7, you would still get some points, but not all the points.

ta; Fﬁ' —*‘*;;ti[“f" R eF.szpattern 9T f[J,i%F‘HI /L RENS EJFW7 r:’jlrg Usfkfjj 57 o

Now, let’s make it more complicated! Sometimes the pattern is right, but it needs quotes. Notice

that most of the patterns in the table don’t have quotes. But grep patterns usually need them. So,

if you need a pair of quotes around one of the pattern choices, then you put quotes, in your

answer, around that choice. Asin’A3’ or "A3".
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Sometimes Is also needs quotes. For an example, consider that choice T5 is ?. If | asked you to list
only a file named ? — that is to say, the filename is an actual question mark character — then Is ? will
not work. We would need Is *?” or Is "?". So the correct answer, in this case would be *T5’ or "T5".
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Now there are five cases:
1. No quotes allowed for proper behavior — You will lose half of the points if you put quotes in.
(Example: If asked to use Is to list all one-character filenames, but you give the non-working
answer: ’T5’)
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2. No quotes needed — In this case, you will lose a few points if you use them unnecessarily.

(Example: If asked to use grep to find the number 1, which is R5, but you put unnecessary
quotes around it: "R5™)
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3. A quote is needed, but either the single quote or the double quote is acceptable — You will

lose half of the points if you do not use a quote. But you can use either quote that you like.
(Example: How about the example from above, where you are looking for a file named ?.)
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4. A single quote is needed — You will lose half of the points if you use no quote or you used a "
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5. A double quote is needed — You will lose half of the points if you use no quote or you useda’
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Some notes:
1. You are to assume a real UNIX system, not a Cygwin system with its weird bug about
upper-case and lower-case Ietters
e o ORI LUNIX 5 i TokLCygwin = (T 2]~ £ 15 AVIIRE)
f f
2.You are to assume C shell (or, equwalently tcsh).
I@F%'L’ FLFH]C shell FSRL tesh
3. You are to choose only one answer. If there is more than one match (and in some cases there
are), then you can choose either one. But if you choose two and one of them is wrong then the
answer is wrong — so, only choose one.
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4.You may NOT use any flags. So, no grep | or grep —w, or grep —E, etc.
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5. You may NOT do an Is” " to change the behavior of Is.
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6. If your pattern for Is has the potential to cause a filename to print twice, then that is NOT a
correct answer (because it wouldn’t precisely match the desired output).
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And fields are defined as the maximal -length strings of anything other than a tab or a space.
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21. An Is pattern to find all filenames that contain a period
22. Agrep pattern to find all lines containing a period
23. An egrep pattern to find all lines containing a period
24. A grep pattern to find all lines containing a question mark
25. An egrep pattern to find all lines containing a question mark
26. An Is pattern to find all filenames that begin with an Aor a B
27. An Is pattern to find all filenames that begin with an A and end witha C

28. An Is pattern to find all filenames that begin with an A and end witha C
or that begin with an B and end with a D

29. An Is pattern to find all filenames that begin with an A and end witha C
or that end with a D

30. Agrep pattern to find all lines that begin with an Aor a B
31. Agrep pattern to find all lines that begin with an A and end with a C



32.

33.

34.
35.
36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

A grep pattern to find all lines that begin with an A and end witha C
or that begin with an B and end with a D

A grep pattern to find all lines that begin with an A and end witha C
or that end with a D

An egrep pattern to find all lines containing words that begin with an A or a * symbol
A grep pattern to find all lines containing words that begin with an A and end witha C

A grep pattern to find all lines containing words that begin with an A and end witha C
or that begin with an B and end with a D

An egrep pattern to find all lines containing words that begin with an A and end witha C
or that begin with anything and end with a ?

An [s pattern to find all filenames that contain at least 2 words (according to the definition
we are using here for a word.)

A grep pattern to find all lines containing at least 2 words (according to the definition we
are using here for a word.)

An |s pattern to find all filenames that contain a word that repeats twice in the filename
(and separated by 1 non-letter)

An |s pattern to find all filenames that contain a word that repeats twice in the filename
(but not necessarily next to each other)

A grep pattern to find all lines that contain a word that repeats twice in that line (but not
necessarily next to each other)

A grep pattern to find all lines that contain a word that repeats twice in that line but with
atleast one word in between the instances of the repeated word

A grep pattern to find all lines that contain two words that repeats twice in that line, in a
specific order: wordl ... word2 ... word2 ... wordl. (but not necessarily next to each
other)

An egrep pattern to find all lines that contain two words that repeats twice in that line, in a
specific order: wordl ... word2 ... word2 ... wordl. (but not necessarily next to each
other)

A grep pattern to find all lines that contain two words that repeats twice in that line, in any
order (but not necessarily next to each other)

An egrep pattern to find all lines that contain two words that repeats twice in that line, in
any order (but not necessarily next to each other)

A grep pattern to find all lines that contain a word which is exactly 4 letters long and
which contains an equal number of A’s and B’s — but where the A’s have to come before
the B’s. For example, AABB, ACDB, CEAB and XABZ are all matches, but ZAABB is not.
(Note: CDEC also matches, because there are 0 (ie, an equal number of) A’s and B’s.)

An egrep pattern to find all lines that contain a word which is exactly 4 letters long and
which contains an equal number of A’s and B’s — but where the A’s have to come before
the B’s. For example, AABB, ACDB, CEAB and XABZ are all matches, but ZAABB is not.
(Note: CDEC also matches, because there are 0 (ie, an equal number of) A’s and B’s.)
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51.

52.
53.
54,
55.
56.
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66.
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68.

69.

70.

71.

A grep pattern to find all lines that contain a simple string of A’s followed by B’s. This
string only has a A’s and B’s. It does not need to be a whole word. And it can be of any
length greater than 1. For example, AB, AAB, AAABB, etc.

An egrep pattern to find all lines that contain a simple string of A’s followed by B’s. This
string only has a A’s and B’s. It does not need to be a whole word. And it can be of any
length greater than 1. But there must be an equal number of A’s and B’s. For example,
AB, AABB, AAABBB, etc.

An |s pattern to find all filenames that contain at least one digit within the name

An |s pattern to find all filenames that contain exactly one digit within the name

An grep pattern to find all lines that contain at least one digit within the line

An grep pattern to find all lines that contain exactly one digit within the line

An grep pattern to find all lines that contain no more than one digit within the line
An egrep pattern to find all lines that contain no more than one digit within the line

An grep pattern to find all lines that contain two words separated by a number
For example: cat3dog, AAAOBD, Z2349X, etc.

An |s pattern to find all filenames that contain at least one non-letter within the name

A grep pattern to find all lines that contain a + symbol within the line

An |s pattern to find all filenames that are exactly one character long

An egrep pattern to find all lines that are exactly one character long

An Is pattern to find all files that are named Alice — but you must be case insensitive

An egrep pattern to find all lines that contain the string Alice — but you must be case insensitive
An egrep pattern to find all lines that contains one of these strings: alice, Alice, or ALICE.

An Is pattern to list, if present, a file which is named as > (one character, the single quote
symbol)

An egrep pattern to list all lines that contain a > symbol (the single quote symbol)

An Is pattern to list all filenames that contain a string of the following four symbols: ?°"**
within the name, and in this order.

An egrep pattern to list all lines that contain a string of the following four symbols: ?°"'*
within the line, and in this order.

An Is pattern to find all filenames ending with whatever is in variable A (you can assume
that variable A holds a string of plain letters)

An egrep pattern to find all lines ending with whatever is in variable A (you can assume
that variable A holds a string of plain letters)



Part 3. Short Answers

In this part, you run a UNIX piped command in this format:
TR v EF‘ S PUUNIX s 4 -

%l?a?i fiIenameT > outflle

Your job is to fill in the blank above with a single UNIX command to accomplish
each of the following tasks.
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72. To capitalize all letters in the file

73. To remove all non-letters from the file

74. To display the second word in each line of the file, given that words are separated by spaces
75. To copy the file to another file named “filecopy”

76. To display only the first certain-number-of-lines of the file, where that certain-number-of-lines
is to be computed as the sum of two predefined variables, x and y.

77. To insert a space after every symbol in the file.
78. To replace every character in the file with the letter X.

79. To print the number of lines in the file.

Part4. C-shell programs

80. Write a program which asks the user for 2 numbers and then returns their sum as the $? value.

81. Write a program to list arguments in reverse order, on one line, with a \n at the end.
For example:
% ./myprog A B C D
./myprog D C B A
%

Note that there might be any number of arguments, including zero:

% ./myprog

./myprog

% ./myprog A
T

BCDEFGHIJKLMNOPQRS
% ./myprog TSRQPONMLKIIHGFEDCSB

Note also that you do not know that the name of the program is necessarily myprog. After all,
we would expect this to work, right?

% cp myprog prog2

% chmod u+x prog2

% ./prog2 A B C D

./prog2 D C B A
%



Al.
B1.
C1.
D1.
F1.
G1.
H1.
J1.
K1.
L1.
M1.
N1.
P1.
Q1.
R1.
S1.
T1.
V1.
W1.
X1.
Y1.
Z1.
A2.
Cc2.
D2.
F2.
G2.
H2.
J2.
K2.
M2.
N2.
P2.
Q2.
R2.

cat file

Answer Choices
for Part 1(front of this page) and Part 2(back of this page)

grep -n "Alice" | sed

I
cat file | grep -nC1l "Alice"
I

cat file

grep -win "Alice"
cat file | sed -n 's/.*the/the/p'

cat file |cut --complement -c 1
cat file |cut --complement -d "t" -f 1

cat file |cut -f 1

cat file |sed 's/.//'

cat file |sed 's/.//

2 1

cat file |sed -n 's/./&/p"'

cat file |[tr -d "t"
grep "." file

grep -n '$' file
grep -n 'A" file
grep -no he file

's/.x//!

grep -now '[A-Za-z]*he[A-Za-z]*' file

grep -now he file
grep -nv 'A.+$' file

grep -nv 'A..*$' file
grep -on "\<a[a-zA-Z]" file
grep -on "\<a[a-zA-Z]*" file
grep -on '[a-zA-Z]*i(c|n)*t[a-zA-Z]*" file
grep -on '[a-zA-Z]*i[nc]*t[a-zA-Z]*' file
grep -on '[a-zA-Z]*ic*t[a-zA-Z]*' file
grep -on '[a-zA-Z]ic*t[a-zA-Z]' file

grep -on 'ala-zA-Z]*' file

grep -on 'i[nc]*t' file
grep -on 'i[nc]+t' file
grep -on 'i[nc]?t' file

head -5 file | tail
head -5 file | tail
head -5 file | tail
head -5 file | tail
head -5 file | tail
None of the above

grep -o
grep -o
grep -o
grep -o
grep -o

"[A T%[a-zA-Z][A 1*"
"\<[a-zA-Z]*\>"
"\<[a-zA-Z]+\>"
"\<[a-zA-Z] [a-zA-Z]*"
"\<[a-zA-Z]\>*"



A3- $SA
B3- S$AS
C3- $[AS]
D3- '

F3- ([AA-Za-z][AB]) | (A[AB])
G3- (\<A)|(\<B)

H3- (AA.*C$) | (D$)

J3- (alice) | (ALICE)

K3- *$A

L3- *$A*
M3_ *+*

N3_ *+**
P3_ *_**
Q3_ *0_9*
R3_ *1*

S3- *[$A]
T3_ *[_]*
V3_ *[_]**
W3- *[0-9]*
X3- *[0-9]7%

Y3- *[0-91\{0,1]}*
z3- *[?1['1["1[*]*

A4- *[A-Za-z]*.*[A-Za-z]*
B4- *[A-Za-z]*[A-Za-z]*

C4- *[A-Za-z]*[AA-Za-z]*[A-Za-z]*
D4- *[A-Za-z]*[MA-Za-z].*[A-Za-z]*

F4- *[A-Za-z]+.*[A-Za-z]+*
G4- *[A-Za-z].*[A-Za-z]*

H4- *[A-Za-z].*[AA-Za-z][A-Za-z]*

J4- *[A-Za-z]?*[A-Za-z]*

K4- *[A-Za-z]?.*[A-Za-z]?*

L4- *[A-Za-z]?[A-Za-z]*

M4- *[A-Za-z][AA-Za-z]*[A-Za-z]*

N4- *[A-Za-z][AA-Za-z].*[A-Za-z]*

P4- *[Aa][L1][Ii][Cc][Ee]*
Q4- *[AA-Za-z]*

R4- *[AA-Za-z]?*

S4- *[AA-Za-z][AA-Za-z]*

T4- +

V4-

W4- . *

X4-  .*%0-9%.%*
Y4- .*%0-9.%*
Z4- .*1.%

A5- .*[$A]

B5- .*[0-9]%*.*
c5- .*[0-9].%
D5- .*[0-9]7.%

F5- .*[0-9][0-9]%.*
G5- .*[0-9][A0-9]*
H5- .*[0-9][A0-9]*.*

J5-
K5-
L5-
M5-
N5-
P5-
Q5-
R5-
S5-
T5-
V5-
W5-
X5-
Y5-
Z5-
Ab-
B6-
C6-
D6-
F6-
G6-
H6-
J6-
K6-
L6-
M6-
N6-
P6-
Q6-
R6-
S6-
T6-
Vo6-
Wo-
X6-
Yo6-
Z6-
A7-
B7-
C7-
D7-
F7-
G7-
H7 -
J7-
K7-
L7-
M7 -
N7-
P7-
Q7-
R7-

*[0-91\{0,1]} . *
.*[Aa] [L1][Ii][Cc][Ee].*
.*[A0-97[0-9] [A0-9]*.*
.*[a-zA-Z][0-9][0-9]*[a-zA-Z] .*
.*[a-zA-Z][0-9] [a-zA-Z]*.*
?

0-9

1

<A\A*C|\?\>

?

?I"."‘.

?7%0-97%

7*1?*

*[0_9]?*

*[0-9]77*

*[0-91\{0,1137*

AA*

AB | AABB | AAABBB

A{A}

[$A]$

[.]

[.]

[.]*

[.17

[0-9]

[A-Za-z]*.*[A-Za-z]*
[A-Za-z]*[A-Za-Z]
[A-Za-z]*[AA-Za-z]*[A-Za-z]*
[A-Za-z]*[AA-Za-z] .*[A-Za-z]*
[A-Za-z]+.*[A-Za-z]+
[A-Za-z].*[A-Za-Z]
[A-Za-z].*[AA-Za-z] [A-Za-Z]
[A-Za-z]7?*[A-Za-Z]
[A-Za-z]?.*[A-Za-z]?
[A-Za-z]?[A-Za-Z]

[A-Za-z] [AA-Za-z]*[A-Za-Z]
[A-Za-z] [AA-Za-z] .*[A-Za-z]
[AABB]

[AABB]*

[AB]*

[AB] | [AABB] | [AAABBB]

[Aa] (1ice|LICE)
[A0-9]*[0-9] [A0-9]*
[£0-91#[0-91\{0,1]}[A0-0]*
[a-zA-Z]*[0-9]+[a-zA-Z]*
[a-zA-Z]*[0-9]7[a-zA-Z]*
[a-zA-Z]*[0-9]1[0-9]*[a-zA-Z]*

S7- [A..B]|[A.B.]1|[AB..]1|[.A.B]|[.AB.]|[..AB]|[AABB]

T7-
V7-

It is impossible

Itispossible, but none of the above work. The correctway is:



