676 Index

uniform circuit family, 134 unit vector, 66 unitary evolution, 356 unitary operators, 70

approximation, 194 efficient decompositions, 191, 198 Universal Turing Machine, 4, 128 universality, 281

discrete set of universal operations, 194 family of quantum gates, 188, 281 of the Fredkin gate, 157 proof of, 132 single qubit gates and cnot, 191 two-level unitary operators, 189

Vaidman, L., 352, [Vai94] van Dam, W., 276, [van98a] van de Graaf, J., 607, [BBB^+98] van der Waal, C. H., 351, [MOL^+99] van Duzer, T., 350, [RWvD84] van Enk, S. J., xxi, 605, [van98b] van Oorschot, P. C., 59, 275, [MvOV96] Vandersypen, L. M. K., xxi, 215, 351, [CVZ^+98], [LVZ^+99], [VYSC99] Vanstone, S. A., 59, 275, [MvOV96] variance of a random variable, 609 Vatan, F., 214, 215, [BMP^+99] Vazirani, U., xxi, 200, 214, 276, 351, [BBBV97], [BV97], [SV99] vector game, 166 vector spaces, 61 vector subspace, 62 vectors, 61 Vedral, V., 606, [Ved99], [VP98] Verhulst, A., xxi Vernam cipher, 583 vertex cover, 149 vertices, 143 Vidal, G., 351, 606, [Vid98], [Vid99] Viola, L., 498, [KLV99] Vitanyi, P., 169, [LTV98], [LV96] Vogel, K., 398, [VR89] von Neumann entropy, 54, 510, 526 von Neumann, J., 4, 119, 164, 168, 498, [von27], [von56], [von66] Vrijen, R., 351, [VYW^+99]

Wallach, D., xxi Walsh–Hadamard transform, 31 Wang, K., 351, [VYW^+99] Warren, W., 351, [War97] Watanabe, K., 350, [WY90] Watrous, J., 214, [Wat99] weakly self-dual linear codes, 449 Weaver, W., 59, 604, 605, [SW49] Wehrl, A., 526, 527, [Weh78] Weinfurter, H., 59, 119, 214, [BBC^+95], [BPM^+97], [MWKZ96] Welsh, D. J. A., 497, [Wel88] Westmoreland, M. D., xxi, 605, 607, [HJS^+96], [SW97], [SW98], [SWW96], [WS98] Whaley, K. B., 498, [BKLW99], [LBW99], [LCW98] Whinnery, J. R., 350, [RWvD84] White, A. G., 350, [KMSW99] Wiesner, S. J., 9, 10, 119, 214, 215, 606, [BW92], 663, [Wie83], [Wie96], [Wie] Wigner, E. P., 527, [WY63]

Wilczek, F., 215, [CW95] Williams, D., 609, [Wil91] Wilson, E. O., 1 Wineland, D. J., xxi, 323, 350, [MMK^+95], [WMI^+98] Winfree, E., 168, [Win98] Winograd, S., 168, 498, [WC67] Wiseman, H., xxi witness, 142 Wokaun, A., 351, [EBW87] Wootters, W. K., 59, 119, 497, 604–606, [BBC^+93], [BBP^+96], [BDSW96], [HJS^+96], [HJW93], [SWW96], [WZ82] word of length l from G, 618 work bits, 131 Wright, E. M., 246, 639, [HW60] Wyner, A. D., 59, [SW93]

xor, 20 xor gate, 130

Yablonovitch, E., 351, [VYW^+99] Yamaguchi, F., 351, [YY99] Yamamoto, Y., xxi, 349–351, 498, [CY95], [IY94], [LNCY97], [WY90], [YKI88], [YY99] Yanase, M. M., 527, [WY63] Yannoni, C. S., 351, [LVZ^+99], [VYSC99] Yao, A. C., 214, [Yao93] Yard, J., xxi Younis, S., 168, [YK95] Yuen, H. P., 605, [YO93] Yurke, B., xxi, 349

Z gate, 19 Zalka, C., 214, 215, 276, [Zal98] Zanardi, P., 498, [Zan99], [ZR98] Zbinden, H., 607, [MZG96] Zeilinger, A., 59, 119, 214, 350, [BPM^+97],

[MWKZ96], [RZBB94] zero operator, 63 zero vector, 62 Zhou, X. L., xxi, 246, 351, 499, [CVZ^+98], [LVZ^+99], [ZLC00] Zoller, P., 350, 398, 498, [CPZ96], [CZ95], [PCZ97], [ZG97] Zurek, W. H., xxi, 351, 398, 497–499, 604, 606, [CMP^+98], [KLZ98a], [KLZ98b], [LMPZ96], [WZ82], [ZL96], [Zur89], [Zur91] Zyczkowski, K., 351, [ZHSL99]