Lecture 17 - Nov 12

Graphs

Loop Invariant (LI): Execution Flow
Relating Exit Condition, LI, Postcondition
Dijkstra’s Algorithm: LI, Assumption



Announcements/Reminders

® Today's class: notes template posted

0|Assignmen1' 2 released

e Change of Dates:

T 'Fﬁ/ﬁé [zct

+ Assignment 2 to be due on Wed, Nov 19
+ Test 2 to be take place on Mon, Nov 24



Correctness of Loops: Syntax
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Correcfne{é of Loops: Example Tof Iy,wpa//

void testLIf) { /# Assume: integer attribute 1 #*/ ,-n'1Q Precondition
) /+ Precondition #*/ STt > :

i, ~p’ Violation
assert |1 <= 1)(e&)(i <= 6 /+ Is LI (@stablished? +/ S 1
init

while (i <= 5) {

i=1i+1;

assert (1 <= 1) && (i <= 6);
}

Lassert 1 == 6; |/+ Postcondition =/
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Contracts of Loops: Visualization
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Correctness of Loops: Dijkstras Shortest-Path Algorithm

Recall: A loop invariant (LI) is a Boolean condition. »
o Llis establisehd before the 1st iteration. s b —
o LI is preserved at the end of each subsequent iteration. S

The (iterative) Dijkstra’s algorithm has L/: ’”’tl

For every vertext u that has already been ol Loop

o : . : . R AR Invariant
removed from the priority queue Q (i.e., u is considered visited) : Violation

] Q _______ W Precondition

u) equals the|true shortest-path distance from sourcd sto u.
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Dijkstras Shortest Path Algorithm: Negative Weights

The (iterative) Dijkstra’s algorithm has LI:

For every vertext u that has already been

removed from the priority queue Q (i.e., u is considered visited),
D(u) equals the frue shortest-path distance from source s to vu.
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