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(i)

; (i)

(i)

1) QCizr(1):fi)) = Q(ir(z) A
b(i) 1 f11)) qQ(izr(d) A = b(d):f(7));

2) Q(iri = kfi)) =fk);

3) Q(iir(1) 1 gqfli)) = gq Qi
r(7) 1 f(Q))
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2.1 04

AR:m(1 C) = (MIN x: ( 2kl < k < n:
xk wk =C:(Zkl1<k<snxk))
x bk =1 Di x k =0

m(is) =(MINx:(Skiis<k<nix k "wk =
) (Zki<k<snaxk)) =(MINx((Zki+l<
E<mxk "wk) +(ZSkk=ixk wk) =s):
(Ski+l<k<sna k) +(Zkk=ixk)){

}=(MINx: ((Ski+l<k<nxk wk) =
s—x i wi)(Ski+l<k<nax k) +xi){

}.

x i 0 1

E<nixk "wk)=0

(1) s <w i x 1 0

m(is) = (MIN «: ((Zkii +1 <k < n:
xk Twk) =s)(Zki+l<k<nxk)) =
m(i+1s).

(Zki+l<

(i) sz=zw 1 X 1 0

1

a) x i =1

m(is) = (MIN x: ((Zkii +1 <k < n:
vk Twk) =s-wi):(Zki+l<k<n
x k) +1) = (MINx: ((Zki+1 <k<n
vk Twk) =s-wi) (Ski+l <k<n
x k)) +1{ Y=m(i+1ls-—wi) +1;

b) xi =0 (1) m(is) =
m(i+1s). s=w i m(is) =

min((m(i +1s-wi) +1) m(i+15s)).

(i) (i)

m(i+1s) s <wi
m(i s) :{min(m(i+ls—wi)+1

m(i+1s))

s=w 1 .

3)
Begin:i = n;
+o00sFw n

Termination:i = 0

Recur:

=4
ar
|

m(i+1s) s<wi
[min(m(i+1 s—wi) +1 (2)

m(i+1s)) s=w i

End.
4) .
m 1l:in 1:C
mis m(i s)
Begin
s: =1, i =n;
do ss=C—if s=wi —-mis . =1;
sFEFw I —mis . =+
fi
s. =5+ 1;
od;
i =n-1
doi=1—-3s =1;
dos <= C—
fs<wi —-m is . =m 1+1 s ;

szwi —>m is =min((m i+1

s—wi +1) mi+1s);
fi
s =5+ 1;
od;
ino=1 -1,
od;
End.
2.2 04
n P
w, b, v;
c D n
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m(ij u) i n xk Tbk)<u-bi:(ZSki+l<ks<n
j u xk ok)) +vi =m(i+1j-wi u-
. bi) +vi
1) (b) xi =0 (i) m(ij
AQ: n p(l<i<n) wi bi u) =m(i+1j u)

v 1 P, N C j=w i u=b i m( i
D ju =max(m(i+1ju) m(i+1j-wi u-

AR:m(1 C D) = (MAXx: (Zkl <k<n
vk Twk)<CAN(ZSkl<k<naxk bk)<

D:(ZSkl<k<nxk "vk))

x n x k =1 P

x k =0 Dy

2) .

m(iju = (MAX x: (Zkit < kF < n
vk Twk) <jAN(Skis<k<nixk b k)<
w(Zki<k<naxk v k)) =(MAXx:( 2k
i+ 1 <k <nxk wk) + (Zkk =i
xk Twk) <j AN (Zki+ 1 <k <n
x kb k) +(Zkk=ixk bk)<u(Ik
i+ 1 <k <nxk vk) + (Zkk =i
x ko k)| } = (MAX % ( Ski+l <
E<nxk "wk) +xi wi <jN(3ki+
Il<k<nix k "bk)+xi bi <u(Zki+
Il<k<nmxk vk)+xi vi){ } =

(MAXx:(2Zki+l <k <snx

xi wi N(Zki+l<k<naxk’
u-xi bi(Zki+l<k<
x i wi) x i 0 1

(Skii+l<k<na bk wk)=0(Zki+l<
k<nixk "bk)=0

() O0<j<w O0<u<bi X1
0
m(iju = (MAX x: (Zki+1 <k <n:
xk Twk) <j N (Zki+ 1 <k<n
xkTbk) < w (Zki+1 < k < n
x ko k) =m(i+17u).
(i) j=wi wu=bi  xi 0

m(iju) = (MAX x: ( 2k + 1
vk Twk) <j-wi
xk Tbk)<u-bi:(3ki+]l
xk ok ) +vi) =(MAXx( Sk
AN Zki+l<k<n:

nxk Twk) <j-wi

bi) +vi). (i) (i)

m(iju) =
O<suc<bdi;
max(m(i+1ju) m(i+1j-wi u-

{m(i+1ju) 0<j<wi
u=bi.

bi)+vi)j=wi

3)

Begin:i = n;

{O 0<j<wn l0<u<bn; (3)
vn jzwn &&ku=b n ;
Termination: i = 0
Recur
i, =
m(i+lju) 0<j<wi ||0<u<bi,;
[max(m(i+1ju) m(i+1j-wi u- (4)
bi)+vi)jzwi &ku=b 1 ;
End.
4)
m l:n 1:C 1:
D miju m(ij u)
io=n; =1, w =1;
doj=sC—
dou<D—
if j<wi |lu<bi —-miju:@ =0

jzwi &&u=b i —

miju: =v1i,;
u ++;
od;
J++;
od;
i =n-1,
doi=1—j =1u =1,
doj=<sC—

-~
dou<D—



fj<wi |lu<bi ->miju: = i+l <k<snxk wk) +xi wi <s
mi+lju; (Ski+l<k<snyk wk)+yi wi <
jzwi &&kuz=bi —-m iju: = t(Ski+l<k<sn(xk +yk) vk) +
max(m i+1ju m i+1j-wi u- (x i +yi) vi) =(MAXxy:(Zkii+1<
bi +vi); E<snmxk "wk)<s-xi wi AN(Zki+
fi I<k<nmyk wk)<t-yi wi:(Zki+
U+, Il<hkh<n(xk +yk) vk) +(xi +
od; yi) vi).

JHH Xy 0 1

od *

(Zki+l<k<snxk wk)=03ki+l<

i=i-0 k<nyk ‘wk) =0
od. (i) s<wi t<wi xi oy
End. 0
2.3 m(ist) = (MAX 2y (Ski+l<k<unu
n 2 Di xk Twk) <s) AN (ZSki+ 1 <k <n
w, v, 2 yk whk)<t(Zki+l<k<sn(xk +
c, C, n y k) vk)) =m(i+1s1)
2 (i) s<w1 t=w i x 1 0
y i 0 1
m(i s t) i n (a) y i =
st m(ist) =(MAXxy (Zki+l<k<n
x k Twk) <s) N(Ski+l<k<nyk
1) . w k)<t -wi:(Zki+1<k<sn (xk +
AQ: n p(l<i<n) wi vl yE)Y vk) +vi)) = (MAX vy (Skii +1 <
pi ¢ G 2 E<snxk wk) <s) N(Ski+l<k<nyk’
. wk)<t-wi:(Zki+l<<k<n(«k +
AR:m(1 C, C)) = (MAX=x y:( Skl <k < y k)Y vk)) +vi =m(i+lst-wi) +vi.
nxk Twk) < € AN (2Rl <k < n (b) i =0 (1) m(i s
yk wk) <C: (21 <k <n (xk + ) =m(i+1si). s <w i
yk)*vk)) x oy n x k =1 r=w 1
Dy 1 xk =0 m(ist) =max(m(i+1s1t) m(i+1s
P 1 vy k=1 Pi t—-w i) +vi).
2 yk =0 I (i) s=w i t<w i y i 0
2 .x k y k 1. Xl 0 1
2) . (a) xi =1
m(ist) = (MAX xy: (k1 <k <n m(ist) =(MAXx y: (Zhi+1<k<n
vk Twk)<sN(ZSkl1<k<nyk wk)< xk wk)<s-wi)AN(Zki+l<k<n
t(Skl<k<n (xk +yk) vk)) = yk wk)<o(Zki+l<k<sn(xk +
(MAX x y: (Ski+ 1l <k<nxk wk) + y k) v k) +vi)) =(MAXx yi( Ski+l <
(Skk=ixk whk)<sN(Zki+l<k< E<nix kb "wk)<s-wi)N(Zki+l<

= =
E<niyk wk)<
(x k +y k)
w

it +v .

(Zki+l <k<n:

)

k
iy k Twk) +(Skk=iyk wk) < L

py vk)) +vi =m(i+1s -

>

(Ski+l<k<sn(xk +y k) vk) +(
k=i(xk +y k) vk))
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(b) xi =0 (1) im(i s 3
t) =m(i+1 s1t) s = w1
t<w i 3
m(ist) = max(m(it +1 s¢) m(i +1s -
wi t) +vi). .
(iv) s=w i t=zw i X1 y i )
0 12 1( 1) 04
2 ) (AQ AR).
(a) x1 =0yi =0 (1) 2)
m(ist) =m(i+1s1) S.
(b) xi =0yi =1 (i) 3)
m(ist) =m(i+1lst-—wi) +vi. AR
(¢) xi =1y =0 iii) m( 1 AR = F(S AS)
st) =m(i+1s-wi t) +vi S (1) AS
(1) ~ (iv)
m(ist) = 4) N
i +1st) s <wi t<wi; AS .
Ehlax(m(i+lst) m(i+1lst-—wi) +vi) ¢, AS AS, G, AS
s<wi t=wi AS, - C, AS
Chax(m(i +1s¢) m(i +1s—wi &) +vi) (5) AS,.
B s=wi t<wi ¢, VGCV---VEC =
%nax(m(i+lst) mi+lst-wi) +vi TRUE.
|:jm(i+ls—wi ) +vi)s=wi t=wi . 5) 3) 4
3)
[IF( 1) C,
Begin:i = n; AR = %F(SAsz) G,
0 s<wn &&t <w n ; B
(o’3($308<2(:2> :{vn szwn |[t=zwn; (6) IjF(S AS,) C,
Termination:: = 1 6) (
Recur ) (
m(isit) = )

(0<s<Cy 0<t<Cy)

Ui +1st) s <wi &t <w i ;

%nax(m(i+lst) mli+lst-wi) +vi) (3) (2)
s<wi &kt=w i

Omax(m(i +1st¢) m(i+1s—-wi ) +vi)

B s=zw i &&t <w 1 |

%ﬂax(m(i+1st) m(i+lst-wi) +vi

Ui +ls—wi 0) +vi)s=wi&kt=wi: 4
End.
4) 3 04



2 '3 121

2011 10(20) : 184185.

J. 2015( 3) : 7296.
6 . - PAR
J. 2000( 6) : 1-5.
7 . PAR
C . 2010:
433-437.
2) 8 . PAR I
2009 32(5) :982-991.
: 3 9  Yang Qinghong. An algorithmic formalization mnthod
based on recurrence technique C . The 8th International
Conference on Computer Science & Education 2013.
10 Xue Jinyun. A unified approach for developing efficient al—
gorithmic programs J . Journal of Computer Science and

Technology 1997 12(4) :314-329.

J. 2008 45: 14853.
12
J . 2008( 3) : 681-683.
5 13 .04
J . 2008 34( 17) : 37-49.
1 . 04 T 14 .04
2009 8(1):59-61. J . : 2009 55(6) : 674-
2 . 680.

J. 2011( s1) : 183485. 15 ) PAR J.
3 .04 2012(9) : 2248-2260.

I 2006 23( 1) :28-30.

The Formal Derivation of Three Forms of 04 Knapsack Problems

YOU Ying YANG Qinghong” QI Leilei
( College of Computer Information Engineering Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: Based on depth study of various forms of knapsack problem in this paper a vector of binary variables to
describe program specification of various forms of knapsack problem formally has been used. Through program speci—
fication conversion technology the recurrence relation of problem solving sequence which can solve various forms of
knapsack problems has been used based on which obtained their algorithm programs. Through this way the reliabil—
ity of the algorithm program is. guaranteed. The derivation methods that is used in this paper can also be applied in
subset-sum problems shipdoading problems and so on.

Key words: formal derivation; 0 knapsack problem; vector of binary; program specification; recurrence relation



