CSE 451, Fall 1999
GRIES SSTRATEGIESFOR DEVELOPING PROGRAMS

Notes: ‘B;’ standsfor a Boolean guard
‘P’ standsfor aloop invariant
‘Q standsfor a precondition
‘R standsfor a postcondition
‘S’ stands for the command of a guarded command
‘t’ stands for a bound function
Numeralsin parentheses correspond to strategy numbering from lecture.

1. Only introduce a variable when there is a good reason,
and always state (as part of P, Q, and/or R) its bounds. (15.2, 16)

2. DetermineQ and R. (4)

(a8 Useinitial & final values of variablesto help determineQ and R. (4.1)
(b) Refine Runtil it’s usable by replacing high-level concepts with their definitions. (1, 2)

3. Todevelop an IF-program: (3)

(a) repeat:
i. Find § such that S{R}, at |east sometimes:
i. Choose § that (i) issuggested by R
& (ii) issimple (3.1)
ii. Look at Q for cluetofind § such that S{R} (5)
e (0)if Qispartof R, then useskip (5.1)
ii. Find Bj such that B; = wp(S,R); thenuse B; — §
i. Computewp(S,R) & try Bj =wp(S,R) (3.2)
ii. By Thm 10.5, each B; is such that QA B; = wp(S, R)

- if Qandwp(S, R) are known,
then B; := whatever must be conjoined to Q to imply wp(S, R) (6)

or:
i’. Suppose you have guards By, ...,B,_1;
find By suchthat Q= (B1V...VBy).

ii”. Find S, such that QA B, = wp(S,,R)
until Q= (B1 V...V By) [recall Thm 10.5]

(b) All other things being equal, make the guards of an IF as strong as possible (so that
errors will cause the program to abort, rather than work in a GIGO manner). (7)



4. To develop a DO-program:

(a) Determine P:
i. Try P := Rwith aconjunct deleted. (12)
A. Delete a conjunct that makes P easy to establish by initialization. (12.1)
ii. Try P:=(Rwith aconstant replaced by avariable) A (I.b. <var < u.b.) (15, 16)

A. Choose a constant that: makes P easy to establish (15.1.1)
& yields simple guards (15.1.2)
& makes § easy to determine (15.1.3)
iii. Try P:= Rwith therange of avariable enlarged. (18)
iv. Both Q and R should imply P.

(b) Determinet > 0 asafunction of variables and/or constantsin Q and R.
(c) Find aninitialization that makes P true before the loop. (8)
(d) Develop guarded commandsB; — S:
i. repeat:
A. Develop the guards:
e (0) Find X suchthat PAX = R; thenlet B:= —X (9.1)
e (B) If P:=Rwith conjunct C deleted, then let B := —C (13)
e (y) Find B; such that PAB; = wp(S, P) (17)

B. For each B;, develop body S that (a) decrementst
(i.e., makes progress towards halting)
while (b) preserving (i.e., restoring) P (9.2)
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property, look at values starting at { LIJ } in { :jgrﬁ?,g } order.
(Linear Search Principle 14)
until PA—=(By V...V By) = Rcan be proved (11.1)

ii. All other things being equal, use lots of guarded commands. (19)

iii. All other things being equal, make the guards of a DO-loop asweak as possible (so
that errors will cause o |oops rather than going undetected, and so that it is easier
toprovePA—(ByV...VBy) = R). (10, 19)

iv. However, if possible, strengthen the guards (aslongasPA (B V...VB,) = R
can be proved) in order to derive a shorter or more efficient loop. (11.2)

e (a) If aguard can be strengthened to F, then deleteit. (11.2.1)



