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v Turnstile problem

B Consider a software—controlled turnstile situated at the entrance to a zoo. When the turnstile is fed a coin, it unlocks,
allowing a visitor to push through the turnstile and enter the zoo. Once an unlocked turnstile has rotated enough to allow

one entry, the turnstile locks again, to prevent another person entering without payment.

Library problem
B The library needs to track its texts and other materials, its loan records, and information about its patrons. Popular items
are placed on reserve, meaning that their loan periods are shorter than those of other books and materials, and that the

penalty for returning them late is higher than the late penalty for returning unreserved items.

ER (Entity—Relationship) Diagram
THLA
v' Entity
v Relationship
v Attribute

Value Price of admission
e Of aTIIssIor
. Inserted .
— owns 4 coin [ . — Coin slot
into
visitor
enters —  Barrier
locked
# entries
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State machine

4984
v" node (state)
v Edge (transition)

slug/buzz

locked unlocked

rotating

Fence diagram showing state transitions
(Null)

Requested

On waiting list k4

Confirmed

Used

Canceled

Archived

Transition Diagram e.g.

Room request
none

room available

no room available
decrement room c

put on list

Room available
| decrement room count

customer moves
in none customer cancels
increment room count

customer gives up
remove from list

customer pays 5|
increment room count
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(DFD) Data Flow Diagram

TERA
v" Data flow
v" Data store —
v Actor
Decisions about
r— Recall notice Reserve putting items —>  Reserve Records
Requests to put on reserve
items on reserve
Knowledge of Usage trends
ibrary layout
and contents
Titles, authors, subjects L borrowed\
Loan Records
>
Items borrowed @ Items returned
ltems returned
Due dates
Items returned
Patron II Payment P;?cess et Patrons’ Fines
ines
Outstanding fines
Data flow diagram e.g. Symptom
Mec!ical L Diagnosis
Experience Physical
And knowledge exam
.. Medication
Physician
List of tests,
Services performed
. . Patient sl
Diagnosis history
/ Accounting
Bill
: Tests and )
Patient records corvices Prices Patient
Accounting records
Decision Table
» P » - » - » ozl
High standardized exam scores T F F F
High grades - T F F F
Qutside activities - - T F F
Good recommendations - - - T F
Send rejection letter X X X
Send admission forms X X
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What is a problem? Any situation in which a gap is perceived to exists between what is and what should be.
Frequently this GAP is dynamic with either the starting or goal states or both changing.

Problems differ in degree of structure
v Well-structured
®  All information is available
B Use a standard procedure to reach a solution (algorithm)
v' Semi-structured
B Can only partially define the problem due to uncertainty about the starting state, the goal state or the gap
B Requires some combination of a standard procedure and a creative response (heuristics)
v' Il-structured
m Little or no information on best way to develop solution
B Information to solve problem must be generated during problem solving process

B Solution is improvised using custom—made approach (creative problem solving techniques)

Our problem can be viewed as a system which we are attempting to analyze and develop an equivalent to

INPUT

BLACK | QUTPRUT
Box | | ——2T,,

Can also view a problem using a model (an abstract representation of reality)

SOLUT\ON
PATES

PRESENT
STATE

g 5 es, I3 P A2 miReg
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Flow—chart, Pseudo code : =g

State—space representation :

Problem-reduction representation :FA|&

Two views of problem representation
1.

State—space representation

D 7] Ao B AE7EA] ol28 RE AHtate)EE BOst, 7t stateEHE ols¥ £ A sk
(operator)& 7 9]5}to] state—spaceE THETE. 1 AH[FX(state—space) oA Z71/FH I FREHE €& H7HA
£ AF 7Fote &2 (search process)oll oJste] RS siAgich. thA]l ok, AHEZtolA 27] Ao H&

E9E 5 b 99 QAAE Fo@ azlo] BA 9 Foltt.

2. Problem-reduction representation
FoiRl BAE #1412 FREA (sub—problem)E& Urof s

aie.

State—space representation

STATE - SPACE REPRESENTATION
(%,I,G,0,R)

S - TWE SET OF STATES , SNARSWOTS
OF TWE PRORLEM AT VAR\OLSY

STAGES OF SOLUTION
TS - ONE OR MORE \MT\AL STATES
Qe S -

ONE OR MQRE GOAL QR FinNAL

STATES
O - SET OF OPLRATORS
R - SET OF RULES OR CONTROL STRATEGY

1 M
wY\\LfZ’ +

it

SEARCH SPACE
C = TQOTAL SPACE WRIAW SNSTS
- ALL POSS\BRLE STATES
- TY PACAL SPACES:
CHESS
CHECKERS

\Q\m
\OQQ

Lol: o2} Al otE BA|, A5 AwA BA|, Tic-Tae—ToeR A, 8—puzzleZA >>

PROBLEM: THREE SONS AND TWEIR FATWER
WASH TO CROSS A RINER . TWE FATW R
WEVGHS TOO LE®S AND EACK SON WEIGWS
100, THEY WAVE A BOMAT WU AN
CARRY ONLY WOLRS . ONLY SONY L 2 ad Frhe
CAN ROW THE TOAT, WWAT ARE TWE
ATEPS REQUIRED TOAR TWEM TQ CRASS
THE RAWER?

STATES QOPERARORS
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[44]
State—Space Representation oA thx9] @AE AJZtefH =t

IR AoJstH, =) BE 7163t states ESIT Q& state spaces T & 4 U 1 sizele & & Aok A5 9] tic-tac—
toe Al Z2 7§~°r% Zb Z47ko] zbell {empty, x, o}Fe] shrt @B=R 37974x]e] AHLrt "ok 8-puzzle®] A&
91(=362,880)2] 7% SHATE o]E FoA AI TSR] e stateEo] Stk =, tic-tac-toedHE RE Fholoo2 HYA
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T AR R, “state space”S o]BA EET A AVt dE B9, tic—tac—toed A “tree”Z-2 “directed acyclic graph”2 A}-8-5}¢]
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State space”t A=W
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Problem Reduction Representation

EAE AWET 5 AdE 22 sub-—problemsER E3lste] At st WHolth A AAE recursivestA] T 5= Qe
4491 ez wiglsl= Zo] ol thA] AystH, EAE AAA (recursive) FEZ HTIeIH tdastA AT o Qlrt
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Hanoi Tower

There are 4 disks(A,B,C,D) of graduated sizes initially stacked on pegl of three pegs with A, the smallest, on top and D, the
largest, at the bottom. The disks are to be transferred to peg 3 observing the following rules:

(1) Only one disk can be moved at a time &

(2) No disk can be placed on top of a smaller disk.

THATWAL, sxee

FINAL STATE
A —t
B —— -L' A
C  m—t ——
i i i

k] z 2
olutsly WpH o2 AWeichy
Given 3 peg i, j and k, the problem of moving a stack of size ny 1 from peg I to peg k can be replaced by the three problems:
(1) move n—1 disks from i to j
(2) move 1 disk from i to k
(3) move n-1 disks from j to k

recursivest o] EAIE s dste] HAQ
Ex) n=4¢ o,
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