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Mars Dust Storm May Affect NASA
Rovers Opportunity, Curiosity
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module type DUSTSTORM =
sig
type robot = string (* robot’s name *)
type shelter = int (* shelta’s id number *)
type location = int * int (x FgolNg A=z Fx %)

type robot_locs = (robot * location) list
type shelter_locs = (shelter * location) list
val shelterAssign: robot_locs -> shelter_locs -> (robot * shelter) list

end
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module type MARKOV =
sig

type matrix

val row: float list -> matrix

val column: float list -> matrix

val add_row: float list -> matrix -> matrix

val add_column: float list -> matrix -> matrix

val size: matrix -> int * int (* numbers of columns and rows *)

val ij: matrix -> int -> int -> float

(*
Given a Markov matrix and an initial column,
markov_limit returns the limit of the Markov chain.

*)

val markov_limit: matrix -> matrix -> matrix

end



Problem 3 (10%) ‘B
@ AAS) EAS OE AAY BA0E WAL EdsL
Aust So Wa B +

e WP TS thes AHoE BEolAL 444 Ze gt
E — n A
| E+E Sl A Al
| B ERPE
| read A g
| ifEEE 2744
| repeat EE WHE-4]

Y944 reast APlH YL ASE FAh QL 1003} 1004

if By Ey Es

Ao 59 goll wet 298k F,9) go] 00] o w B9 ghols]
001@ E39] gke] Btk whEA

1—139

repeat F; F»
< B9 gol 27 obduivt B H = v, 23+ Y = By #&
w2 s Ha Adelth %, (B9 7 x (Bx9) @itk weA
10] 001 A3&= 0°]t}



T hasn

Cc -

Ur_ oy

~ R ul
R b
M 1 To
XA ® e B
N oW oo ol i

=n =n ~

o T RN o H RO g
ﬂw ™ B E_E \__loJ "R EO G
o) oF o) K W w oo <V

I i L = S T
BEEFmpps v w
TN N (S S o
T DR BT R
5 8 ® m
+ 10 o
8 8 8 4 ~ C
n n n nun s
3 8 8 8 wwc -
8 8 8 8 n &< O

Tl

oy

o

o) of Bhe}.

—

el

—_
N

=
Pl

il
e

i)

mo

x has read

-1003} 100A}°]

9o

£ YRelA A5 PGS Wol WS a0 YT}

at ]

o

mo

)

o

™~
A

o

K
)

goto {onx

o] Wk 3L, 0o] ohu)® B fo]

5

]

Q

el

% 2] gke] 0]

a3
o|J

o
]

ol

o

[axy

il

o
—

o

olJ
TR

H|

o)
ojn

i
i

—_—

o

>

X has 1

y has 2 ;

x has x+y ;

goto L on x ;

>

x has O ;

z has x-y ;

L:

say z
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x has 1

y has x+x ;
z has y+z ;
say z
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Num of int
| Add of exp * exp

type exp

module type TRANS =
sig
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| Minus of exp
| Read
| If of exp * exp * exp
| Repeat of exp * exp
type var = string
type tag = string
type cmd = HasNum of var * int
| HasVar of var * var
| HasSum of var * var * var
| HasSub of var * var * var
| HasRead of var
| Say of var
| Goto of tag * var
| Tag of tag * cmd
| Seq of cmd * cmd
val transform: exp -> cmd
val check_exp: exp -> bool
val check_cmd: cmd -> bool
end

O
Problem 4 (8%) “AEF ="
7P AZ QA Frlsolde AlFe] AFARE F50 AT 5 A=EF,

ZA5 5 o) W Fe] MEA ARAEE Pol Tk

o] HATEL The} 2ol olE 7t AE A L, ATV FA4AZ Ao
A7 85 Adas 9 AAe 7980 A8asd 4eRE 4
BE9 AF AR AR, FA FASIT FHEL T FR Aok
@%ﬂﬂi%%ﬂ.%@%é%‘%ﬂ%ﬂﬂdﬂ%ﬁ%%O%ﬂéiﬁ
Bt A8 A% FAo|th 4BFHL £dHE JBEY FAAT ] B
9t

g Sol,

4B Gol



A — AB
B — A
olx, £ FHL
AA
2tal shAf
a9, AoA A ZSA mf ARttt “RE QG (=)F BE AE(<=)S
AeAAA(AAFAE BT 2450 2 AT 2B AL BF 2850

A) o3 22 siaIEEo] AL A HETh
A— AB — AB —- ABA <~ ABA —- ABAAB — ABB — ABAA — AB — ---

Il WA A4-Tad ATe] i@ REE ABBY} D).
o7 EAL A Hrjz £ A2 4 e WF £PA A

aEFA e s
Atk g 5 e RERAGe) FAteE B A§Arh oS50 A
Aol

AAABA

module type BOUVITON =
sig
type symbol = A | B | C | D
type start = symbol
type genrule = (symbol * symbol list) list

type delrule = (symbol list) list
type rule = genrule * delrule

val pprint: int -> unit

val valid: rule * symbol list -> bool

end
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name symbols start rules

algae A, B A A—-AB,B— A

tree 0,1, [}] 0 1 — 11, 0 — 1]0]0

cantor dust A, B A A — ABA, B — BBB

koch curve F, +, — F F —- F+F-F-F+F

sierpinski tri A, B, +, — A A - B-A-B,B - A+B+A

dragon curve X, Y, F, +, — FX X = X+YF, Y —» FX-Y

fractal plan X, F, +, -, [] X X = F-[[X]+X]4+F[+FX]-X, F —» FF
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