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e Slides uploaded to “Studium?”

e Please, download the slides first, and only
then run the animations

¢ Report problems with downloading/
watching the slides

¢ Low-Resolution, No-Animation pdfs are

available (around 50 MBs)

¢ The first theory assignment will be available on
Wednesday

¢ I will explain the problems in the assignment in
Wednesday’s lecture.

 ® Deadline: Friday, next week.
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® Sets

¢ Queues

o Stacks
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]; Set P

= e

| * Rules

{ add(z,true) . Vo e
s > SU {z} ifzZS  |initially empty!
‘ dd l \_,‘_a.v< SR
a x, false | ’
S (@, f ) > ifxeS 4
| rmu(x,true) .
rmuv(x, false

ctn(x,true) .
> S ifxesS

e ————

uarded \

ctn(x, false)

\ 5 ' ifz &S \ commands /
N —— e _ | ™y, B PP

i’_j — - P— A_j‘\: ] ;i 4’ ‘l ) ——

| Traces(Set) | '

add(2, true) add(5, true). ctn(2,true) /

add(2, true) add(5,true) ctn(2,false)

add(2,true) add(5,true) ctn(3,true)

add(2, tfue) add(5, true) add(2, false) Tmv(5,true) rmu(3, false) ctn(3, false)
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Abstract Data Typ ]} Queue RS state
— -  « Methods
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. Rules

enqg(3) enq(5) enq(6) deq(3)deq(5) enq(5) deq(6)
eng(3) enqg(5) deq(5)

eng(3) eng(5) eng(6) déq(?») deq(5) eng(5) deq(6)

deq(*)

o -
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7° Rules |
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i Y commands J

push(3) 'push(7?) push(5) pop (5) pop (7)
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Time
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add(3) true add(8) true ctn(4) false rmv(2) false

add(3) true add(3) false ctn(4) false ctn(3) true

" I-I1€ I-Ilstorles (Set) 1‘

‘1‘

— 1 1

add(3) true add(3) false ctn(4) false ctn(3) false

e N e B Bl

enq(3) . enq(S)
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enq(3) . enq(5) . deq 3
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if (c.key = k)
return false

else |
n = new Node(k,-)
n.next
p.next =

return

2
3
4
5
6
4
8
9
0
1
2

|
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p = ¢C;

C = c.next;
if (c.key = k)

return false
else

|

n.next = c
p.next = n

return true

n = new Node(k,—)‘

|
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c.next;
if (c.key = k)
return false

else |
n = new Node(k,—)‘
|
1

n.next = c
p.next = n

return true

1]e

3o




I

while (c.key < k)
C;

C = c.next;

if (c.key = k)
return false

else |
n = new Node(k,-) ||
n.next C ‘
p.next n k

|

return true

2
3
4
5
6
4
8
9
0
11
2
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¢ Nothing bad will happen
¢ No wrong result will be delivered
¢ Will not violate the abstract data type
e Traces(P) C Traces(Set)
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add(k):
| Node p, C

1 P

—
:J

Lt} A s RSN 00 LA jf& W 11e (c key < k)

e Something good will happen
¢ Every operation will eventually terminate
¢ Every call will return

neWNode(k,-).
n.next = c
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¢ Linearizability
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n.next = ¢
p.next = n
return true
unlock 1

<mmnmmlca

<\llI(IIll(ll'®

«(l((l(l(l((® @



while (c.key < k)
p =G,
C = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next = ¢
p.next = n
return true
unlock 1
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linearization
point
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while (c.key < k)
p = ¢C;
C = c.next;

if (c.key = k)
return false

else
n = new Node(k,-)
n.next = ¢
p.next = n
return true

' 14 unlock 1l



while (c.key < k)
P =G,
C = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next = ¢
p.next = n
return true
unlock 1
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14

while (c.key < k)
P =G,
C = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next = ¢
p.next = n
return true
unlock 1
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14

while (c.key < k)
P =G,
C = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next = ¢
p.next = n
return true
unlock 1
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14

while (c.key < k)
P =G,
C = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next = ¢
p.next = n
return true
unlock 1
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14

while (c.key < k)
P =G,
C = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next = ¢
p.next = n
return true
unlock 1
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14

while (c.key < k)
P =G,
C = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next = ¢
p.next = n
return true
unlock 1
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14

while (c.key < k)
P =G,
C = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next = ¢
p.next = n
return true
unlock 1
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while (c.key < k)
p=2CcC;
C = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next = c
p.next = n
return true
unlock 1
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14

while (c.key < k)
p=2CcC;
C = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next = c
p.next = n
return true
unlock 1
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14

while (c.key < k)
P =G,
C = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next = ¢
p.next = n
return true
unlock 1
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while (c.key < k)
P =G,
C = c.next;
if (c.key = k)
return false
else AN
n = new Node(k,-)
n.next = ¢
p.next = n
return true
unlock 1
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14

while (c.key < k)
P =G,
C = c.next;
if (c.key = k)
return false
else AN
n = new Node(k,-)
n.next = ¢
p.next = n
return true
unlock 1
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14

while (c.key < k)
P =G,
C = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next = ¢
p.next = n
return true
unlock 1
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while (c.key < k)
P =G,
C = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next =

p.next =

(f
return

unlock 1
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while (c.key < k)
p = C;
cC = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next



while (c.key < k)
P =G,
C = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next
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while (c.key < k)
p = ¢C;
C = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next =

p.next =

(f
return

unlock 1
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while (c.key < k)
p = C;
C = c.next;
if (c.key = k)
return false
else
n = new Node(k,-)
n.next =

p.next :

returs

unlock 1
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